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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,
who 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 demand. 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' restriction
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 problems.

The present study covers the period from 1914-18 to
the present day. The problem is stated in Chapter I. The next
two chapters discuss consumption and the demand function.
Production is described in Chapter IV; and the financial control 1

of the industry and Governments' interests are analysed in
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Chapter V. Chapter VI makes an 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,

Eastham, Schut and other writers on the subject are critically

examined.,
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CHAPTER 1
THE PRICE OF TIN.
(4) Introduction. .
IR The problems of primary products are political, social :

and economic. During the last few centurjes, Vestemrn Powers,
partly on account of the industrisl revolution, and partly on
account of the commercial and political rivalry among themselves,
often came into conflict with each other ovor the sources of raw
materials. This constitutes essentially international political
problems. The question of food supply, both in the spheres of
production and distribution, forms another set of problems pre-
dominently social. ZHconomic problems of primary products in
general arise from the instabllity in their price and production,
and hence from the ingtability in producers’ inooﬁo 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 isg concemed with the economic side of
the sublect.
2e Tin is a raw material of industry., Its economiec
problems muet be viewed against the general background of the
industrial activities of the world, especially of the main
industrial countries. An instability in the general business
activity makes itself felt on raw materials such as tin, and in
turn, & depression in the income and expenditure of raw ““‘*‘3‘\

producers contributes to the depression of the wider world.
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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 the trade cyecle. 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 fluctuations: in other words,
it is essumed that economic fluctustions in the future, while
not entirely eliminated, will have a amaller degree of intensity
than during the period between the wars, in spite of the growing
complexity of our economic system. The trend of thonght and
action among Govemments, business men and economists, oopociallyi
in leading countries, and the provisions of the 1.T.0. HavdRa |
charter on BEmployment and Economic Activities, indicate that
this assumption will be a realistic one.
Be 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 Jecond World War. The
long-term problems of tin are best illustrated by the period
between the wars, but even within this period, a distinction
must be made between a period of relatively free market and one
of controlled production, with the years 1930/3l as the dividing
date. During the first period, the tin industry presented a
get of provlems. The control established and imposed throughout
the second period was intended to provide a solution to these

problems. We shall consider how far it succeeded in doing so,
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and whether there have not been any new problems and difficulties

arising out of such control.

(B) THE PRICE OF TIN,
I The gourse of Price.
4, The problem can be approached by following the course

of tin.price.

The lowest price of tin ever recorded in London since
the beginning of the l9th century is £5ﬁi-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 recoxd
was surpassed in March 1947, when the officially controlled price
in London was fixed at £437. |

Between 1921 and 1939, the loweat level of price was
.£100 per ton in June 1951, and the highest £321 in October 1926.
The second peak occurred in March 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 1921l-1930, and
the "controlled" period 1931-1939.

h . d .

Long-Pexiod of T

(£ per long ton)

Price in london
(Standard cash)

Vo

i Ratio o
period | Highest | Lowest | Range | Average as i of| Lowest t
| Average| Highest .

1921-1930 | 32l.1 |104.6 |216.5 | 219.0 | 98.8 |1 : 3.07 }
1931-1939 | 31l.2 | 100.3 | 210.9 | 196.4 [107.4 (1 : 8.10
1921-1939 | 321.1 iloo.a }230.8 % 208.3 l106.0 1 : 3.20

it <
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It can be seen from this table that:

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

(p) 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
gomewhat below that of the twenties., (See Note 1). This
can be explained by the fact that the increase in demand for '
tin was more than offset by the reduction in costs ewing to the
improvement in the technique and by the opening up and develop=-
ment of new sources of supply.

(e¢) The degree of fluctuation in the price of tin (as
expressed 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 cash price and’futures”

(3 months) price can also be seen from the same chart. ¥hen

cash price is lower than"futures’price, the difference is called

HEE!?%' This is a fair comparison, because the periods compared
are two complete business cycles. ~ :

ote The price quoted in New York is in J per 1b. of
5%:51%. tin, and that quoted in Singapore is in 5.3.§ per picul
of Straits., uotations in the 3 markets are in genersl morye
or less in line with each other, except in such few abnormal
periods as &t the beginning of the Buropean Var, late in 1939.
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a "econtango; when this difference is a negative one, it is
cailod a "backwardation” . Contangoes and backwardations
generally reflect the expectation of the market as to the course
of price in the short-run future. 4 contango shows an expected
rigse and a backwardation the opposite. In the chart, contangoes
are indicated by the letter C and bhackwardations by the letter B.
The magnitude of the eontango or bhackwardation is shown by the
lettering along the price line in this fashion:

Sc or Sb .. .o s as < &L per ton.

aord .. ’e » o &1 = £3 per ton.
Cor3B .. "o . oo 23 = £6 pax ton.

¢C or BB .. ss s8 ss £R6 - £10 per ton.

CC or BB .. oo . +a > R10 per ton.

During the post-war slump, contango persisted with
ghort interruptions, rigsht up to the veginning of 1924; and in
the great depression it persisted from the beginning of 1929
to mid=1933, i.e. very nearly 4% years. Out of the 10 years
in the 1920's there were approximately 394 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 sluap.

6. Attention is drawn to the fact that when the price is
at & very high or very low level, it may, and usually does,
remain at that high or low level for a long time, with occasional
violent shootings-up or crashings-down. This is iiluntrntcd

by the chart on 3 distinct occaslions:
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{a) a high level from 1926 to 1927
(b) & low level from 1930 to 1932
(e¢) =& high level from 19356 to 1937.
it is interceting to ndte that the'oxp-otation 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 1987, when
packwardation reached o magnitude above £10, the market was again
right, for price fell steadily afterwards, but, on the other
nand, in 1989, after a large fall in price, the market showed
an expectation for & rise by a very large contango; that
expectation was not, however, fulfilled. Again,  late in 1936,
there was a backwardation indicating an o;pected fall; but a
gurprise increase in demand spurted the price up and the market
apparently chenged its mind by showing a contango at a price
level as high as €840, This was fulfilled, for the price shot
up to a peak of £311 within a few days.
Te The subject of market expectation will be discussed
more fully when we come to discuss the elasticities of supply
and demand, It is briefly mentioned here, in order to show
that on the whole, the average long-term price, as expscted by
the market, was lower in the 1930's than in the 1920's.
Between 1921 and 1928 (contango with brief periods of
backwardation) the market apparently considered that a price
level of £240 - 2250 was not unduly high. In 1929, with & 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 level.

When we speak of a price being too high or too low
in this context, we mean that it is too lhigh 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-
term trend of tin consumption is steadily progressive, the
natural tendency of tin prices should be upwards”, This
reasoning obviously neglects the supply side.

1l The problems of low price.
B. A further point relating to the price of tin during

the poriod 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 simultaneously!
{see Figure I.l). Between March 1921 and April 1924, there was
the Bandoeng Pool agreement. Preceded by a voluntary restriction
scheme in 1930, the Inter-governmental Tin Control Scheme, which
began in March 1931, ran throughout the rest of the period and
wes from time to time supplemented by a buffer-stock scheme.

The interesting point to note at this stage is that these various

measures by the producing interests generaslly began when the

Note 3. by 'Tin', the official organ of the Anglo-Oriental
Hining Corporation and later of the Tin Producers Association.
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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 slearly illustrates
this point. OCee the beginning of the Bandoeng Pool, of fhe
Voluntary kestriction of 1930, and again the bveginning of the
gecond International Buffer “tock ~cheme in the middle of 1938.
This is not to say that producers viewed £180 ac a definite
red line below which they must act. Indeed preliminary work in |
the negotiation for an international agreement teokes a long til.;é

geveral months in meny cases, but on the strength of this |

evidence that international action was taken at the £180 price
level, it seems t0 be safe to say that, in the past, a price

of £180, or a little above ,wie regerded by the producers as a

" gepressed” level, below which they tried, at least, to prevent
it from railing.

The depressed level of price occurred during the
period on three occasions :

{a) @ period of about 18 months in 1921/82,
{b) a period of about 42 months from the last part of

1929 to May 1933.

(c) @& short period of 5 months in 1938.

The last period waes too short to have any re:lly
serious 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, and
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further to £140 in 1922, but the depression was essentially a
unique and temporary phenomenon, beoauso{ apart from a decline
in tin consumption due to the post war slump, the depression
was due to the sudden releese of stocks which had been acoumu=
lated in the Far Nast during the war, owing to the shortage in
ghipping, which by 1921 was entirely eased. In spite of the
narrow scope of the Bandoeng Pool, the period of depression
wae relatively short; and in the second half of 1922, tin price
was restored well above the £180 level.
9. The depression of 1929/1982 has different character-
jagtics 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
Qiadle of 1931, it fluotuated between £180 and £100. The first
Inter~governmental restriction scheme, re-inforced by the
International Yool in 1931, succeeded in raiding the price
slightly to the £180-2£140 level towerds the end of the year; and
after a short relapse to £108 in the beginning of 1932, the
price was successfully lifted to a level well above 2800 from
mid-1933. 1t is a debatable point how far below £100 the price
would have follen in the absence of the above-mentioned measures
undertaken by the producing interests, but there igs no doubt
that it would have gone definitely below £100. This is
confirmed by the fauct 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 £8. l
The following table shows the data relating to the
output aend intake of tin compared with price during the period
1928-33.

Tablo ;.&
Qutput , Intake, Frigce and St of T
1 2 3 4 5 6
Mine Pro~|Smelters' |Price. Visible
Year |duction |[Production|ann.aver.|leliver-|Consumpt-|Stocks.
{000 long tons) £ per ton| ies. don Average
metal content. gtandard ('000 long tons)|ends of
cash. ' months.
(V00 long
tons.)
1928 177.9 181.5 227.2 127.9 165.8 19.6
1929| 192.6 192,0 203.9 141.1 i78.0 27.2
1980 176.0 176.8 142.0 127.8 161.3 42.2
1981  148.9 163.8 118.5 109.2 135.4 5544
1932 99.2 | 108.7 | 185.9 74,1 | 99.8 68 .4
19383 $1.0 99.8 194.6 98.8 137.2 44 .4
ESSZQQQ‘ 1,3,6: I.T.R.D.C, (International Tin Research & leveloj

ment Council)
2: Metallgesellschart.
4,6: V.H.Gartsen,

In the teble, the supply side is repressented by the
figures of mine production and smelters' production. The
figures for smelters' output in column 2 indicate the flow of
new tin in motalvfarn. In order to give the total supply of



i1,
tin at any point of time, this flow of new tin has to be added

to the figures for utodkn. Visible stocks in column 6 are those
registered by the market and do not include consumera' stocks
and other stocks which ave"invisible”.

Mine production figures represent the supply of tin
one degree more 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 tin; since the price rooeiitﬂ
by the miners from the smelters for ore is based upon the price
of tin metal in the market. It must be horne in mind that
aince 1930 and 1981, mine production has been restricted,
dgoluntarily” or compulsorily, in a large part of the produoinq
world . Subjeot‘to the restriction in the supply of ore, the
putput of the smelting industry is not otherwise artificially
limited.

On the demand side, the figures for deliveries and
consumption are given here. Delivery flgures remp esent the
quantities bought and sold and are taken from the market returns
which cover the reporting warehouses only. Deliveries which
are nade directly from smelters to their consumers do not appear
in the market retwrns 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 quntity of tin which is melted 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 @s this gap becomes smaller or negative, the
price will tend to rise. | |

(a) Output.

10. How did the tin miners react to the movement of prices$
We have seen in Table I.2 that, in 1929, in spite of the fall in
price from an average of £227 in 1928 to £304, the world mine
production inereased from 177,800 tons to 192,300 tons. In fact,
most countries producing tin inecreamsed their output. A glance
at the statisties of production during the 1920's will show that
1929 was in fact the last 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 industry,and a fall
of £20 td a level still above £200 was not sufficient to halt the
progress in production. Morsover, producers' reaction to a

fall in price cannot normslly be sudden, even though the entire
cost may not be covered by receipts in the short run, so long as
the price is expeoﬁed 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. 1In some cases,
output declined as the result of a voluntary restriction schems,
but in others, such as in Cornwall and in Australia, mines were
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obtained exactly. The discrepancy between the deliveries and

consumption figures represents approximate changes in consumers'
gstocks.,

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

{a) OQutput.
10. How did the tin miners react to the movement of prices9®
We have seen in Table I.2 that, in 1929, in spite of the fall in
price from an average of £227 in 1928 to £304, the world mine
production inereased from 177,800 tons to 192,300 tons. In fact,
most countries producing tin inecreased their output. 4 glance
at the statistics of production during the 1920's will show that
1929 was in fact the last year of an upward trend in tin pro~
duction, bveginning in 1921/228. In other words, the period 1921~
1929 was & period of development in the tin industry,and a fall
of £20 té a level still above £200 was not sufficient to halt the
progress in production., Moreover, producers' reaction to a
fall in vrice cannot normally be sudden, even though the entire
cost may not be ooyoroa by receipts in the short run, so long @s
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 cases,
output declined as the result of a voluntery restriction scheme, f
but in others, such as in Cornwall and in Australia, mines wer® j
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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 even in¢reased their production in 1930
above the 1929 figures, (See Note 4) and among the principal
g¢ountries which applied the voluntary restriction scheme,
prescribed by the Tin Producers' Association, the decrease was
small in many cases. Table l1.?2 illustrates this point.

Table 1.3

Price and Output of Tin. 1929 and 1930,

1929 | 1930 ,Fg;ffgg,
Average Price (£ per ton) 203.9 | 142,0 | =30.3%
Output ('000 long tons)
Australifeee osee 400 £e24 1.45 -38., 3’
UEs . see eoe are 3.27 20‘9 "23.3%
.Nis.ria .o “ew se0 10.73 8.57 -20.1
mliﬂ‘ nw .o R ‘603‘ uila ‘1? ',
.'alay‘ . e S e 69 .37 63.97 - 7.8
T S i 35,92 | 34,90 | - 2,95
CQhiBE & sov sus v 6.78 6.86 | + 1.25%
Siam .. “oe "o cwe 9.94 11.06 +11.2
Burmte. «ss sse  see 2.40 2,75 +14.6
{7 { GERENPTUROT TR T 192.60 | 176,00 | = 8,65k

Source : I.T.R.D.C.
Note ! * = Countries in which voluntary restriction waa
applied in 1930.

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

Note 4 This does not preclude the possibility of an even
greater increase, had the price not fallen,
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11. 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
gountries, it 18 not possible to assess the rsaction of the
miners which would have taken place had they not been subject to
State regulations limiting output. Of all the countries which
appear in Taeble I.3, those which are marked with an asterisk
were under such regulations from March, 198l, plus Siam which
Joined the scheme on a privileged basis from September. The

cagea of China, Burma, 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 production was reduced in all counﬁri.a,
the moat outstunding case being U.K.

Table 1.4.

Price and Outgut : "Froe Areas"

Change
1930 1981 % of 1930
Average Price (£ per ton) 142,0 | 118.5 -16.5%
Qutput ('000 tons)
U.K. ses soe e cos 2.49 0.60 '7509’
Burma .. e ses  ane B.78 2.01 -26.9
China s “as e aw 6.86 5.95 «13.8
Siam ... see | een e 11.06 12 .,93% +16.8
Australia ..o s ree 1.456 1.76 *2007’

Sour;ﬂ $ T42:RD.Cs
Note { * = annual 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 onlj two countries which
actually inoressed their output in the face of the lowest level
of price. (See Note B). From th? trend of production, it may
be said of Maleya, and probably of Nigeria and the N.E.1. also,
that but for the artificial restriction, their output might have
been maintsined, or even ineressed. The explanation lies in
the flexibility of the wages and cost structure in these
countries. This, we shall discuss in a subseguent chapter, but
whether this conjecture is right or wrong, the fact remains that
even China snd Burma, who produced tin more or less under the
same cost conditions as Malaya, N.E,I, and Siam, had actually
reduced their output in 1931, without artificisl interference.
1z. The above analysis, to sum up, shows that during the
period 1929-1931 : ‘

(a) When the price level fell to £200, few mines were
closed down; 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 scheme.

ot The case of Australia, however, may be explained by
%Si’?gbt that her output in 1930 had fallen so low that it became
the record minimum,.
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(e) With a price level of 2120 or below, countries which
increased their output became rare exceptions.

(@) It took more then 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 achlieved 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 level.

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

of tin was about halved between 1929 and 1932, but the fall in
deliveries was more serious in 1932 than in previous years,
although the lerge fall in price occurred earlier on, the
price level in 1932 being, in fact; slightly higher than in
1931. On the other hand, the 41% fall in price between 1929
and 1931 was not sufficient to ca;nc any increase in demand,
since, as we shall see later, the business factor is in this
case far more important than price considerations. In the
face of business slump, tin consumera could not be tempted to
buy more tin even at a much lower price. This further
aggrévatod the problem of tin price.

14. An element of considerable importance determining
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the price of tin on the demand side has always been the role of
the U.S.A.,which is the largest consuming country. Although
full enalysis must await a subsequent chapter, it may be pointed
out here that the U.S, consumers' stocks of tin (i.e."invisible")
have & tremendous influence on the course 6: prices, 4 comparie
gon between deliveries and consumption figures (which in the
case of the U.d.A, are fairly reliable, though by no meana
‘perroot)l shows the movements in consumers stocks during the
period 1929 - 1935.

Table I.5.

Avproximate lovnnanta i

_coneumira' Stogks

dong tons of tin

I 2 =18 |
Deliveries | Consumption | Movements (+ or =)
in Consumers' Stooks.
Stockpiling
1929 89,116 87,000 + 2,100 )
1930 79 220 71, '660 | + 6 600 + 16,400
1931 63 450 65, '800 | + L 2 '700
Destocking
1988 26,320 40,600 - 4,300
1933 57 815 61, ‘400 - 3 600 ) = 318.000
1934 46 ,216 83, ' 800 -9 100 .
1935 59 110 62, 292 -3 000

Sources ! 1. Statistics of Commodity Exchange, Inec,
2+ American Bureau of Metal Statist{cu (eatimates)

Table I.0 suggests that, had 41t not been for the
stocking-up of tin in consumers' hands from 1929 to 1931, price
during this periocd would have sunk even lower than it actually
dids Notwithstending a great fall in production in 1938, price
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was still low, mainly because the deliveries to the U.S.A. were
halved, compared with 1931, From then on, the consuming inter=-
ests reversed their policy regarding stocks, and allowed them
to run down in the face of rising end high prices. Not only
was this stocks policy used as a weapon against higher prices
fostered by a producers' agreement, it also afforded the
consumeyrs & handsome profit; and in this way they acted in the
capacity of speculators.

(e) Conclusions regarding the Ureat lepression.
15. The foregoing analysis points to these facts rogarhing

the problem of price slump:

(a) The decline between 1929 and 1931 was mainly due to
the increase in supply, caused partly by the spectacularly high
price in 1926/7 and partly by the improvement in production
technigue, and subsequently due to the stubborn resistance of
producers in order to survive. In this first period, the demand
factor played a relatively minor role.

(b) In 1938, when the restriction scheme succeeded
effectively in limiting world output to about half of that in
1929, price was slightly raised, and the rise would have been
greater but rfor the decline in demand, which already began to
be felt in 1931, butwhich was most serious in 19328, Demand
factors, which are related to business activity, were of major
importance in 1931/1932.

(e) The first two years of the inter-governmental 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 thi consumers.

(d) 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 prospects rather than low prices.

The following could also be added:

(e) As seen in the chart of Fig.l,the slump in price
in 1938 threatened to repsat the story of 1929, but it was
interrupted by a Buffer Stock Scheme, a sharp cut in production
quota, and, more important still, by the rearmament demand on
the eve of World War 1I. 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; bdut 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 bolow the £180 level.

343 The Problemsof High 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 possible, at least ex-post, to point to the £1680
level as the approximate crucial level, it is difficult, if not
impossible, to say, even approximately, what the crucial price
is at various 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 smell percentage of the cost of the
produced goods, is relatively unimportant in the short run.
Substitutes, even where poasible, cannot be used suddenly
because of the difficulty in adjusting production plants on the
one hand,and the conservative character of popular taste for
consumption 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 cass of producers when prige
is low, complaints are often heard from consumers, especially
eriticising the International Tin Committee for its polioy of
organised scarcification of tin and high prices, but there has
been no successful attempt at forming a monopsony to counteract
the producers' organisation, in spite of the fact that 56’-&0#
of the annual world consumption is concentrated im the U.é.&. and
U.K.,and in spite of the fact that the tin-plate industry alone
is responsible for roughly 35? of total consumption.

The U.8, Government and Congress showed active concern
over the matter of tin, partly owing to the strategic consider-
ations, partly on account of the genersl sense 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. Nr.Cordell Hull, in
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a statement to the Tin Sub-Commission of the World Monetary and
Zeconomi¢ Conference in London, July 1933, expreassed the concern
of the American Government at the formation of the American Tin
Pool; but confined himself to saying that *(The plnh’ 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 Affairs to investigate "the
extent to which the U.S. ls dependent upon foreign nations for
its supply of tin end .... whether acquisition by the U.S. of
foreign tin resources .... would improve the present costly and
dangerously dependent position of the U.S. with respect to this
matter ....". Again, when in 1938 a buffer stock agreemsnt was
about to be concluded with the object of stabilising prices
within the £200 - £530 limits, protests were voiced by the
American Government, as well as by the private consuming
interests.,
17. From the point of view of the producers as a whole,
and of the Govemment of the producing areas as well, a high
price is not an unmixed blessing, and 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 thb
cost of tin forms a very small slement 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 production;

-
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and even under restriction agreements, countries which are not
members of the schemes can step ;p 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 btenefit 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 annual
average price during this period varied between £205 and £242.
Another period in which the price of tin can be said
to be definitely high is between 1924 and 1927, when the annual
average price varied between £240 and £2890. During this period,
moreover, as can be clearly seen in the Chart of Fig. I.l, price
fluctuations were very large end 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 & large and sudden
inerease in consumption. On the supply side, it was due to the
halt in development in various fields in the Zast 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 finelly the price roachod'thu.highsat levels in 1926/27,
it called forth a large investment ,and world production in 1929
was 70? above that of 1921. Although consumption still rose
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gteadily until 1929, and only declined a little in 1930 and

1931, the price of tin started falling in 1927 and reached a low
lavel of £104 in 1930. 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, 'fantastie' prices during

1926,

iv The Problem of FPrice Fluctuations,
19. This brings us to another evil in the tin industry

related to price - i.,e. price fluctuations. Frice fluctuations
are undesirable both for the consumers and producers. ¥We have
geen that excessively high prices lead to over-investment and
over-production, and, even if demand does not decrease, can and
did bring about a slump in the tin industry. IExcessively 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 increases. This is
particularly true of a mined raw materisl such as tin, where
the maintenance of lode mines is chetly during a close-down
period or where, in the case of alluvial mining, machines such
ag dredges are expensive and require time for construction and
rohabilitation. Several lode mines, @.g. in Comwall, 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 slluvial fields ceannot produce their
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~own dredges which have to be constructed in Europe, Australia
or imerica und then tranasported to the field.

Fluctuations of price also upset the working of both
producers and consumers in the sense of increasing the element
of uncertainty in their plans. For the producer, this is =
extra cost added to the "normal" risk of a mining industry in
general. For the conaunoi, fluctuations may result in big
losses, or big windfalls (although a small amount of tin is 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 reasons:

State revenues, e.g. royalties, export duties, etc. fluctuate
with them, and in all the main producing areas tin‘is one of

the most important sources of Government revenue, direct and
indirect. The other evil of price fluctuations for the
Government of producing areas is that of unemployment.

Recurrent unemployment of men and materials in times of dwindling
Government revenues was & grave problem for mining countries
which, in the case of tin, may be classified as primitive areas.
The problem is all the more serious where the factors of
production thus thrown out of employment are specific.

Let us now examine the severity of the fluctuations
in tin price during our period. Figure I.l cleurly indicates
two kinds of flucthations: long-term or cyelical fluctuations

and short-term rluctuation:;
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(a) Long-term Fluctuations.

20. Long-term fluctuations only need brief consideration
here, since they are associated with the general businsss cycle,
and could not be discussed w;thout reference to the general
economic and social framswork. It is sufficient to point out
that the magnitude of the ranges botween peaks and troughs in
the case of tin is considerable, and is exceeded by few other
commodities, of which rubber is an extreme case.

Table 1.6 gives the ratios of the lowest and highest
prices of tin during the period.

Table 1.6.
ng~term ng of Ti i .
(London Standard Cash)

Diregtion Ezg!Poriodto Ten uh :f time Lgézi:‘botwoo:'

1l Upward |[Feb.l922-0ct.1926 66 1l : 8.8

£ Downward |Oct.19206=June 1931 56 1 8.8

3 Upward |June 1931-Mar.1937 69 1 ;3.
rznggzngrd ar.1987-Nay 1938 14 1 280

For the purpose of comparison, table 1.7 is given
below and comprises the principal food and raw materials as well
a8 the "wholesale price index for all commodities".(Cee Note 6)
Calculation is made from the monthly average price in New York
and the result is elightly different from Table I.6.

Note 6. Source ! U.S.Bureau of Labor Statistiecs.
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Table 1.7.

Ratio betwsen Lowest and Highest.

"All commodities” 1 : 1.8

Tin 1 1 3.6 Raw Wool 1 : 448
Copper 1 : 4.5 Cotton 1l :5.9
Lead 11 : 3.8 Meat l:2.8
Zine 1 i 3. Butter 1 3B
Rubber 1 :38.4 Wheat 1l : 3.4

Tin occupies about th§ middle position among the
primary products, being between the foodstuff on the one hand
and raw materials such as rubbver on the other. Attention must
be drawn, however, to the fact that tin is an expensive metal
reckoned per unit of weight. 1In the above table, the range of
tin prices expressed in absolute terms, is in fact among the

greatest of the list,

(b) Short-term Fluctuations.
21, We shall also confine ourselves to stating the

intensity of short-temrm fluctuations of tin price, and comparing
it with other materials,leaving discussion aside for a later
stage., The following Table 1.8 is calculated from the daily
mean prices quoted in the London Metal Market. Prices of
consecutive "market" days aere compared; and the frecuencies

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

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

27.

Movements in either direction are taken into account, but

The result

indicates the frequencies and magnitude of fluctuations within

the range.

relative terms, are given in Table

Annual fluctuation ranges,both in absolute and

1.9 which should be read in

conjunetion with Table 1.8 in order to give the full idea of

ghort-term fluctuations:

Trequencies of Nove=-
ment betwsen oonacqutivn
_"market' days.
£3 - £5| L6 - 210 | >£10
I Rola gtable
28,1929,19 1928
oxompliricd by 19 noa‘ atailo) Sitimes): 1 time | Nil
. and least stable) 36 times| 7 times | Hil
II Moderately Fluctuati : 8 years
iggg:leza,Iia%.IizB,faev,Iﬁ%ﬁ,f!aa, »
exemplified by 1926 30 times |15 times | Nil
and 26 times |10 times| Once
IH.V%glon%%i %lug!ggting : 3 years
8 .
R 935 29 times |16 times| 3 &
51 times |R7 times| b
and 55 times |36 times| 15 ©

& biggest difference
b biggest difference
¢ biggesat difference

Bt
O a
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of Ann Fluctuations of Tin Pric
I§§f-§9z§.

28.

Yois gfpor Iong ton = London Cash otanaard) Henge as o

lighest | Lowest Average of Average.
1921 210.5 148.0 165.4 62.5 38
22 | 187.9 | 129.0 | 159.5 48.9 31
23 240 ,0 176.0 208.2 64 .0 31
24 | 298.3 200.8 248.9 97.6 39
1925 | £90.0 | 289.0 | 26l.1 61.0 23
26 321.1 261 .4 291.2 69 .7 21
87 | B19.6 ? 25743 £89.1 62.8 22
28 | 266.0 £05.8 227.2 60.2 26
29 | 289.8 | 174.0 | £203.9 55.8 2y
1930 | 180.6 104 .6 142.0 7640 54
31 141.9 100.3 118,56 41.6 35
38 167.8 102 .4 135.9 55.4 41
33 2230,1 | 1l41.1 194.6 89.0 46
34 244.,0 % 222 .2 230.4 21.8 ]
1936 245.5 | 208.2 285.7 37.3 17
36 244 .6 175.2 204.6 69 .4 34
a7 311.2 180.9 242.3 1203 B4
28 217.2 153.3 189.6 63.9 3¢
Average 203.4 64 .2 38

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

national Tin Committee for success in atabilising price was
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Justified by the 1934 rooora; although the stabilised level
was as high as £230 per ton. However, the claim lost its
weight in 1937, when both the freguencies and the range of
fluctuations were by far the greatest of the whole period,
uioooding even the notorious "free" year of 1924.

Finally, we compare the short-term price tluctuationa;
of various primary commodities in Table I1.10. The figures i
compared are the average annual ranges of pricss expressed as
percentages of the average prices. This, admittedly, can only 1
be a rough comparison, gince the frequencies of movements are
neglected.

Tin 32k . Raw Wool 20%
Copper 33%H Cotton az#
Lead e " Meat 20
Zine zsi Butter 235
Rubber 47 Wheat 304

(¢) PRELIMINARY STATHMENT OF THE PROBLEM,

22, In the above anelysis, we have taken tho price course
as the starting point for the present enguiry. ZEven at this

stage, several points arise which can be summed up as follows !
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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 mare serious. The concept
of equilibrium price, whethar or not attainable in economic
theory, is rarely reached or even approached in the case of tin
during the period under consideration.

(b) The fluctuations appear to be caused in the shorterun
by the inelasticities of both supply and demand in relation to
price; énd in the long-run, by general trade activities.
Superimposed on this problem, which applies to most primary
commodities, there appear to be some other factors belonging
particularly to the tin industry which brought the price of tin
down to e ruinous level, even before the genersl trade depresaion
and caused merious problems, even while demand was actually
expanding.

{(e) In the past, inter-governmental agreements on product=
ion restriction, supplemented by occasional 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 are apt to influence the present
end future situation, will have to be examined. From the point
of view of price, stability 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 orgenisation and
behaviour of producers acting singly or collectively are very
important factors in the industry, and consequently deserve 7
detailed analysis; but the actions and reactions on the parf
of the consumers, which so far have escaped the notice of most
students of the tin industry, are also very important. One
brief point has been made in paragraph 14 above, regarding the
stock~holding poliey of U.S.consumexrs. MNore detalled analysis
of the subject is needed.

(e) Since international schemes of tin have been in the
past a matter of agreement between governments and are likely
to be more 0 in the future, the interests, direct and indirect,
of the States in mining and consuming countries, have to be

taken into account,
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CHAPTER 11
CONSUNMPTION.
(4) THE COMMODITY TIN.
1. Like many other commodities, tin, as bought and sold

in the market and consumed in manufacture, is not a homogeneous
commodity. Generally speaking, the tin metal which is tender-
able on contracts in the important markets of the world is above
99$-in purity, and is delivered in slabs or ingots of between

28 lbe., and 120 1lbs. in weight. Tin thus tenderable is divldoa
according to its degree of purity, into two big classes within
which there are various brands, sometimes designated by the

countries where they are smelted and refined. The two classas

are !
Class A : degree of purity of 99.75% or above.
Class B : degree of purity less fhan 99 .75k,
Naturally Class A commands a higher price ;han
Class B,

Typical analyses of some well-known brands are given

as follows:



Table 1I1.1l.
Typical Analyses of Tin,

dnti-| Arsen- Bis- | Cop= Sil- | Sul=- | Hickel
B lmomy.| ic (184 |.uin. per. | ¥R | ver. | phur. Cobalt.
| 5
Class A i .
Straits Bastern |99.907 .003 | .035 @ .024 | .009 | .003 | .008 | - .008 | .003
Smelting Co. ;
Straits :Straits |99.895.004 | .03l | .029 |.007 | .025 | .009 | - - | trace
Trading Co. '
m’h :Chﬂ.m 99-99140003 . «002%7| 0006 0005 .C013| - trace -
Class B
8}:.511311 :Cornish 99.180 .139 | .080  .440 |.020 |.118 |.008 | - - 015
& 7.
Chinese :Wing  99.343 .031 | .040 |.43¢ |.007 |.052 |.010 |trace|.0ll | .072
Hong No.l. [lcobalt)

Smc. : I .r.B.D.c.

‘ee
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B Even within Class A, "Otraite” tin, both of the
Bastern Smelting Company (Penang), and of the Straits Trading
Company (Singespore) are the favourite among the 6onsunora, and
- usually command a promium over the "English Standard”, or other
brands. DBefore the war, consumers in the United States used
"Straits" for the most important line of consumption, i.e. for
making tinplate, as well as for tin foil; English-smelted tin
was usually reserved for use in solder, etc. Tinplato manu-
facturers in Great Britain use "English Standard refined tin",
and those in Germany "Banka" and German "Berzelius :Rose Brand” .

The preference for "Stralts" may be due partly to
trade prejudice; but the main reason is a rational one. The
effects of impurities are considerable from the point of view
of the consumers. For instance, very small quantities of lead
and copper soften the metal, whereas the hardness increases
when slightly greater guantities of these impurities are
added. In fact, hardness, appearance, fluidity and other
quulities of tin are affected ?nvourably or unfavourably accord=-
ing to the use for which it is intended, by variations of such
impurities as arseni¢, irom, antimony, ete. Ilore importent
still from the economic¢ point of view is the loss to the
consumers resulting from droseing which is considerably
increased by antimony, copper, bismuth, arsenic, sulphur, zinec
and especially iron. ’

"Straits" tin is not preferred, however, merely



85,

because it is purer than othey brands. Table II.1 shows that
"Straits" tin is only 99.89 or 99.91% pure, which is lower than
Banke, Chempur, American Vulecan (99.68%), U.MH.E.(99.968),

and a few other brands. During 1920/51, the American 3Qolting
and Refining Corporation attempted to put a certain gquantity

of very pure electrolytic tin onto the markets both sides of
the Atlantie, but it was found not to be readily saleable.
Endeavours were made by the Dutch Government to popularise
*Banka" brand in the U.S.A., pointing out that any difficulties
experienced in working with Banka tin were due morély to
unfamiliarity with its characteristices, and in particular with
ites greater fluldity, necessitating somewhat lower melting
temperatures. In the words of an American manufacturer,
however, "DBanka tin did not have a solid casting, and there
wore slight blow holes in the casting, which, when put into
the molten metal, exploded and caused a splashing of the metal
and a very great hasard to the workman"....."But, according

to the same authority, that difficulty has been overcomey

(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

—a

Note 1. [Evidence of W.,A.lrvin, President of U.3.S5teel Carpor-
ation, N.X,, to the Tin Investigation Sub~Committee of the U.S,.
House of Representatives Committee on Foreign Affairs on
H.Res.404, 73rd Congress,2nd Session and H.Res.7l1,74th Congress,
lsot Session. (1984-35), p.1013 in Ti ti (U84
Government Printing Office, Washington, 19358).
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reigns supreme. “Bank;ﬂ tin, on the other hand, communds a
premium over "Stféita“ on account of its greater purity; but
in view of its more limited uses, its output was said to De

deliberately restricted in normal years.

(B) PROPERTIES AND USES OF TIN.
I Normal Industrial Uses,.
3. Tin is used in normal times because of the following

- properties: (a) resistance to corrosion, (b) low melting point,
(¢) anti-friction, (d) softness and ductility, (e) toughness
when alloyed, (f) eppearance, (g) special effects when in
chemical compounds. Some of these properties are not clearly
geparated from each other.

(a) Corrosion Resistance.
4, Small quantities of tin added to other metals and
alioyn remarkably increase their resistance to corrosion. Most
acids contained in food, such as vinegar, lime Juice, etc. do
not affect tin; 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 cunning
industry. The physical qualities desired in the tinplate are
imparted to the steel sheets by the thin skin or filament of
tin, which actually forms an alloy with the steel. Beyond a
certain required thickness, tin does not aotuﬁlly add to the
physical gualities or to the value from the consumer's standpoint
The minimum thickno-a varies with the use farwhich tinplate is
intended.
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(v) Low=melting point and Jjoining property.

B. Tin fuses at about 232° Centigrade. (See Note 2).
Thig property of tin, together with its ability to join separate
pieces of metal or several metals to one another makes 1t an
essential metal in solders. Gonerally, solders are tin-lead
alloys of various combinations according to the purposes. The
proportion varies between 30% tin (in Plumbers' Solders) and
96% (in special electrical solders). Euteckie solders, or,
aavoallonly called, Tinman's solders,contain 63% tin, and are
used for the making of tin cana., Lead alone dbo- not adhere
readily to such metals as iron and copper, and for this purpose,
tin is necessary. Moreover, the greater the proportion of
lead in a solder, the longer it will take to solidify. The .
low melting point of the tin-lead alloys enables them to be
uged to join other metals without risk of melting the latter.
Apart tréa cans, solders are used in the manufacture of engines,
radiators, telephone and radio apparatus, generators and for

general plumbing purposes etc.

(o) Anti-friction

6. Tin's anti-friction property makes it an essential
component in bearing metal, i.e. the metal which bears the
friction in machinery. Tin has a capacity of holding a film

——

Note 2. Compare with aluminium 660°, copper 1,083°, iron 1,536°
nickel 1,452°, lead 327°, sine 419.4°. Cadmium, tin's closest
rival ae solder, melts at 3219,
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of lubricant on its surfuce, and at the same time, resisting
corrosion by the lubricant. A tin-based bearing-metel helps
to.avoid “seizure” (see Note 3) during a failure of the lubri=-
cation of short duration, because the low melting point of tin
allows the bearing metal to fuse rather than to cause “sieszure”.,
‘Its softness and plasticity enables the bearing metal to adhere
firmly to the backing or support, énd minimige 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 is a tin-copper-
antimony alloy, copper and antimony sewving to give the strength
necessary for supporting the load and resisting wear and tear.
Normally, Babbitt contains about 89% tin, although in some cases
‘the proportion may be lower. Tin-b;soa bearings are tougher
and more costly than lead~based ones, and are consequently used
for heavier duty. For lighter tasks, lead~based slloys may be
as low as 10% or even lower: the main element being lead which
is soft. '

(a) Softnes 4 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 foll for wrapping food, chocolate,
cigarettes, etec.; and in the form of collapsible tubes for

Note 3. A pert of a machine "siezes" when it becomes stuck,

owing to excessive heat or pressure through a failure of the
lubricant.
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containing toilet preparations, tooth-paste, ointments,ete.

Although tin is less malleable than gold and silver
or copper, it is more co than platinum, lead and zine. It can
be flattened to a thickness of 1/8000 in.; in practice, however,
the thickness of tin foil is about 0.0065 in.; 1 1b. of tin
makes about 7000 eq. in of foil.

Tin foil is, in general, pure tin leaf containing
from lf to 3% antimony with other impurities not exceeding
0.35h.. It wée formerly used for the silvering of mirrors.
Todéy, the Chinese are still consuming annually a large
gquantity of tin foll in the form of ritual papers, as money
burned for the dead. [Electrical apparatus, e.g. condensers,
also contains tin foil.

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

3% antimony.
(e)  Toughness in Bronse.
8. A copper-tin alloy is commonly known as bronse, Both

metals taken separately are soft, butiasg anialloy; 3
bronze is harder than either element. Ancient bronze contained
868/% copper and 12/ tin. Much of modern bronze is 885 copper,
10{ tin anda 2% sine,

Broi:o- with high tin content can be cold-worked and
wrought ; low-tin bronzes are suitable for the production of
castings of all kinds.

The following are some .of the uses of tin-copper

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

Gun Metal 10% tin + 88# copper + 26 zine.

'Phosphor' brdnio' 1 105 tiny 89% cop or + 1% phosphorus

(used for pumpplungers, valves and the bushes of

bearings)

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

Gun metal alldys are usoé for castings of high‘
strength and resistance to corrosion. Bronsze containing up to
33k tin is used chiefly in the production of certain types of
toioaOOpos. A cast bronsze, composed of a solid solution of
tin dissolved in copper, is said to be the ldeal bearing
structure as well as an excellent material for gearing.

(f) Appearance.

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 decorative purposes. DBritannia metal, used
for spoons, forks, teapots, etc., is a tin-antimony alloy.
Pewter was originally a tin-lead alloy; dbut the latter metal
is no longer used, owing to the risk of its contaminating food;
nowadays pewter consiasts nearly entirely of tin, a small amount
of sntimony and copper; the latter being added to it in order
to strengthen the metal. A large number of small metalliec
articles, such as lighting fixtures, buckles, buttons, etc.,

are tinned =0 ag to improve their appearance,
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(g) Special effects in ghemical compounds,
10. In the form of chemical compounds, tin is used for

various purposes in manufacture, some of which are mentioned
here ! :

Tin oxide : an opacifying agent in the manufacture
of white glazes and enamels, presenting a white
surface covering on the off-colour ware.

Tin chloride ; a mordant for dyeing and bleaching
textile goods, and in treating matural and
artificial silk to make it rustle and to increase
its weight.

Tin oleate : useful as lubricating oils.

Other tin chemical compounde have pharmaceutical uses,

(n) Other wses,
11. 0f the other common uses not yet mentioned, the
following can be added:

Terneplate : which is a steel sheet, coated with an
alloy of tin end lead (1 : 8), instead of pure tin as in the
case of tinplate. Terneplate is used largely for roofing,
for gasoline tanks on automobiles, in the conatruction of metal
furniture and cabinets, and some ip nubatitﬁ&od for tinplate
in non-food containers.

Printing metal : which is an alloy of lead
(50% - 88/%) + antimony (10 - 33%) and tin (2% - 20%). The
tun&tion ér lead is to eon;titux; the body of the t}po, tin to
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gonfer fluidity and toughness; antimony to confer hardness
and the oxpanainnois necessary to obtain sharp-faced types.

Galvanised iron-sheet : about 0.5% of tin, (the
rest being sine) is used for this purpose in order to give the
surfuce of the sheets an extra-brightness.

Elecotric Copper-wire:s Tin is used to coat oloétrio
copper wire, where the latter is to be insulated with rubber
¢ompound, in order to prevent its contamination by the sulphur
of the insulation - electrical properties of copper being
affected by sulphur.

iX General Characteristiec.
124 The general characteristic of the uses of tin is that

in almost every line of consumption, the cost of tin forms a
very small fraction of the total cost or price of the final, or
gsemi=-final products. The poaaible excoption 18 tinfoll, which
is more or less pure tin, but aven in this case, the proportion
in cost between tin and the final product including the food
wrapped may bYe very small, The following table is an illustrat-
ion of this fact: the price of tin being taken at £470 per ton
ag in mid-1947, which date is also used for the prices of the
final products, The proportion of tin entering into each case
is according to the pre-war normal practice. 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 only semi-finished goods.
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Table 11.8

al of Tin as Percentage of the V 0
the oducts in whic t is incorporated,

g > 9 @ 14 v
Finished or Semi- (11 as
Uses Cost of Tin. |finished goods and of II
thﬁiz 22&00!0
Hot-dipped tinplate.|0.156d.per can|Canned food : 144 -
104, = 2s.6d. D 5%
Solder( Plumbers') ls.ld.per 1b, [Solder ls.6d.per | 784
(2 lead:l tin) 1b.
Bronze(10% tin) £46:13 :4d.per (2158 per ton. a1%
f tona =
Motor car 188.6d.per car|2350 to £3,000  |€0.2/%
per car. ‘
Collapsible tubes |lid.per tube. |Tooth paste vk
(sisze Bin.x lin. 18.6d. -
diameter) .
111 Tin as a Strategie !ggoggg;;
13. In modern warfare, nearly everything can be called

strategic raw-material; bdut tin is one of the materials which
have direct uses in warfare. Moreover, U.S.A., the chief
consuming country depends entirely upon imports for her tin
supply. A report on Tin Investigation by a sub=-committee of
the U.S.House of Representatives Committee on Fareign Affairs in
1934-19356, listed, as the specific uses for the metal, 36 items
for the Army and 20 others for the Navy, ranging from machine
guns to forks and spoons, from tanks to buckets, from bomb

fuzes to bomb cases, and added :
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"it will be rocognised at onge that while there are

comprised in the above list certain specific uses for the metal
peculiar to the War and Navy Departments, its sctual use in

national defense during time of war will include all of the
major uses set forth under the industrial applications of this
material. TFor examples, tinplate, as represented by tin cans
and other containers, is a primary necessity for the feeding
and supply of troops, while bearing metals, solders and
practically all other industrial applications are either
directly included in military and naval equipméent & are
incident to the manufacture thereof. TFor thoese reasons it
is evident that in all of its major fields of usefulness, tin
ghould be classed as one of the most important commodities in
the scheme of national defense....” (See Note 2.)

In practice, in 1940, the U.S.Army and Naevy Munitions
Board included tin among the 14 commodities listed as
“strategic materials", defined as vital for defence and
obtainable generally from beyond the territorisl boundaries of
the United States - as distincet from "eritical materials”,
16 in number, which were held to present less intractable
supply problems. These definitions were replaced in March,
1944, by an announcement by the U.S.irmy & Navy Munitions
Board : "Strategic and critical materials are those materials
required for essentiel uses in a war emergency, the procurement
of which in sdequate guantities, quality end time, is sufficlent
ly uncertain for any reagson to require prior provision for the
supply thereof," ‘

Tin was thus one of the first seven minerals and
metals designated by the U.S.Metals Reserve Company for stock=-
plling and ranked second in relative cost of deliveries to the

M.R.C., amounting to over §21l,500,000,

Note 4, U.S5.Tn Investigation: op.cit.p.l3,

ey R P s P ey
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At the end of the war, the M.R.C.held 53,500 long
~ tons of pig virgin tin on 30th September,19454, This stockpile
became B5,600 long tons on lst June , 1946,

In July 1946, U.S.Congress psssed the gtrategic and
Critical Meterials Stockpiling Act which received the President-
ial assent at the end of the month, allowing the Secretaries of
War and of the Navy through the Procurement DVivision of the
Treasury to "make purchases of strategic and critical materials
ssssand to provide for their storage, security and maintenance
for stockpiling purposes....which purchases shall be made, s0
for as is practicable from supplies of materials in excess of
the current industrial demand....” The money appropriated
for the first year ending 30th June 1947 for the purchase of
all strutegic materials stockpiled, amounted to PLOO 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,

1l4. ~ VWhat hes been said above coneerning the strategic
significance of tin for the United States of Americe can be
applied to all major consuming countries. The main difference
in emphasis is due to (a) the greater importance of the U.S.A,
a8 a consuming cowmtry, and (b) the non-availability of tin

in the U.S.itself. From this last point of view, UK. and
UsS45.R. to soms extent, are in a slightly different positiony
but none of the major consusing countries is self-sufficient,

as far as tin ore is congerned.
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(¢) QUANTITATIVE ANALYSIS OF THE INTER-WAR CONSUMPTION
1 World Consumption.
18. The relative importance of the various uses of tin

is 1pdicatcd in Table II.3, which gives the eatimated actual
(See Note §) world consumption of tin. The figures are no
more than estimates, since exact figures are not available.

For the purpose of comparison, the margins of error in the
absolute figures should cancel out, and the figures appear to
be conaistent with the production of tinplate, solders, babbitt;
etc, Moreover, the trend of consumption as shown in this table
for the world as o whole for particuler uses is confirmed by k
"Table II.6 for the United States, which is more complete ,with

a smaller margin of error. Nevertheless, within thsni limits
of reliability, the date msed here, and the results of the
analysis thereof, are to be treated as tentative, subject to
the oircumstantial confirmation of the investigstion in

subsequent paragraphs,

Note & as distinet from (1) deliveries which are the
quantities sold and (2) apparent consumption which is
galoulated from production + net import ¥ change in stocks.
These two items normally appear in trade statistics.
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Table 11.3

World Tin Consumption by Usegs (1927-1926)

(Estimated by the I.T.R.D.Cs)
(1000 long tons of virgin tin)

Tin- |Soldey ) ) m'ﬁﬁeﬂ4FhQn
plate 8ible jcals.
Zubes '

1927]40.,3 | 32.0 [20.,0 | 128.,0| 10,0 7.0 | 8.5 5 24.2
1928)44.2 | 32.0 [21.0 | 13.0| 12,0 B0 |10.8 |26.0
1929|47.56 | 34.0 23,0 | 14,0 12.,0| 9.5 [11.0 |29.0
1930|45.1 | 31.0 |19.,0 | 11.0]| B.7] 9.9 | 9.0 |26.3
1931141.9 | 23.0 [13.0 9.7] 7.6]1 9.0 | 7.3 |21.6
1932|36.6 | 17.0 [11.0 8.1} 6.2| 8.4 | 5.2 |19.5
1933(50.0 | 21.0 {12.0 9.2] 6.3]9.8 | 5.9 |21.8
1934 147.0 | 22,0 |18,0 8.6] 5.8| 9.6 | 5,0 |21.0
1936|62.,0 | 30,0 [14.0 9.9 5.9110.5 | 5.6 |23.2
1936/61,0 | 3140 [15.0 | 11.,0| B5.5[11.6 | 5.2 |22.7

gource : I.T.R.D.C.Yearbook : 1937 :Tinplate 69,000 tons
Total 176,000

1938 :Tinplate 46,000 tons
Total 145,000, "

lé. The following points emerge from the figures and may
be considered valid for the period from 1927 up to the beginning

of the war:
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(a) The trend in total world consumption of tin, allowing
for eyclical 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
same is true of 1938, compared with 1930; 1936 with 1928 ete.

(b) The eyclical fluctuation of consumption as measured
by the ratio between the 1929 pesk and the 1932 trough is
1,5 : 1.0. This range of fluctuation, however, is smaller than
that of deliveries, which is roughly 2 : 1. This latter
conslderation is more relevant with respect to the market and
price.

(¢) During the period, tinplate, solder and babbitt
retained the first three pleces in order of importance. Bronze,
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 umers of tin in the olalaificutiqn.
Foil and chemicals also suffercd a severe decline.

The position can be summed up as follows: Allowing
for cyclical fluctuations, the following forms of consumption
- gshowed an upward trend:
Tinplate @ 1936-1928 = +16,800 tons or +38% of 19283
Collapsible Tubes :1956~1928 = + 3,600 tons or'+cb§ of 19283

and the following forms of consumption showed a downward trend:

Foil : =-6,500 tons or =b4jp of 1928
Chemicalas: =5,600 tons or =-52% of 1928
Babbitt : «6,000 tons or =285 of 1928
Bronze : =2,000 tons or ~15/% of 1928.
Solder : =1,0C0 tons or =3% of 1928.
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{(d) Among the various urers of tin, some are more subject
to ¢yclical fluctuations than otheras. A rough indication of
the oyclical sensitivity of each use is obtained by taking the
1929 peak and the 1932 tiough, the latter figures being ad justed
to eallow for the trend of consumption which is assumed %o be
at a oona:anf rate over the peoriod 1928 - 1936. Abstracting
for the moment from the price-elasticity of demand, we obtain
the following results:

Table 11.4

C ) £ i
arious Uses.

{data based on Table 11.3)

Uses &W}.m%ﬁu Range Retio | Order of
[ad justed) Bensitivity
> i1 111 11133

Tinplate 47.8 29.3 18.2 1 :1.6 (3)
Solder 34.0 17.4 16,6 11240 (1)
Babbitt 23,0 13.25 9.78 1 11 (2)
Coll .Tubes 9.5 7.0 8.8 . 1 113 (7)
Bronze 14.0 8.85 5.15 1 :1.58 (4)
Foil 12.0 8.6 3.4 1 :1.4 (6)
Chemicals | 11.0 7.3 8.7 1:1.8 {(56)
17. The characteristica of world tin consumption in

various uses during the period 1927 to 1936 can now be restated

an@ summarised in Tadble 1l.H:



Table 11.5

z Trend
‘ g;’:;::{ A:::ag: Cyelical Fluctuations.
. Annual 20 .ADROLULS Ratio
1927 {1936 | Change uantities trough peak.
(000 tons){*000 tons).
Tinplate 265 37h |  +2.10 18 I
Solder g1% | 1908| -0.10 17 1 ;240
Babbitt - |13% 9k | =0.78 10 1 110
Coll.Tubes [4.5%| 75| +0.45 2.6 1118
Bronue Bf nh| «0.25 [y 1 :1.58
Foil 6.6 | k| =0.80 3.4 1 114
Chemicals |B.5%8| 38| -0.70 2.7 1 :1.8

The summarised characteristics of the uses of tin
in the Table are supported by inductive and deductive reasoning
baged on the technological considerations in each line, During
the 1930's, the use of canned food became more popularised,
reinforsed in 1933 by the introduction of tin cans for auto-
mobile oil,(See Note 6) and in 1935 by the introduction of beer
canning. The trend of tinplate production was accordingly

an upward one, Since tin is used in cans for its non~toxicity,

goig 16_ Petroleum Companies began to retanil their asutomobile
oilla In tin cana to protect consumers agsinst fraudulent sub-
stitution of lower grades of oll. See Minerals Yearbook :
(UsS.Bureau of Mines) 1935, p.bl2.
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anti-oorfoaion and appearance, substitutes were not readily
gvailable end since canned goods belong 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. ﬁhlous the price of tin is exceedingly high,
or shortage serious, the most which will be done is to vary the
proportion of tin in the alloy. In both cases, the limite
within which the variation can be technlically n@hiovwd are
narrow. It is, nevertheless, this unfavourable variation in the
technical coefﬂioiunt of tin which is responsible for the down-
ward trend of tin consumption in these particular cases. Horeover
both solder and babbitt are used in the construction industry or
in the production of machinery and capital or durable consumers'
goods; their consumption accordingly is highly sensitive to the
pusiness cycle. The same applies to bronze to & somewhat
smaller degree. ’

The contrast in the trends of tin consumption between
foil and collapsible tubes ia outstanding, and is due to the |
fact that tin foil has ready substitutes and belongs to the
'fanoy goods' category, whereas the use of collapsible tubes was
inereasingly popular, as well as protected from subatitutes by
the non~toxicity of tin. 3Both foll and tubes being used in
consumption goods, the fluctuation in consumption according to

the business actiivity is, therefore, not very large.
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The use of tin in chemicals suffered both a downward
trend and a moderate degree of fluctuation, being vulnerable to

substitutes and at the same time employed as producers' goods.

iI. U.S5.A.Consumption.
18. Statistics of tin consumption, sub-divided into

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

into various uses.

In the U.3.A., there are two sources of information as
to the figures of consumption, the American Bureau of Metal
Statistics, and the U.S.Bureau of Mines. The A.B.M.3.'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 terneplate, solder,
babbitt, bronze, and especially chemicals. Before the war,
the following percentages of virgin tin have to be added for
secondary tin: R200-300% for terneplate; 70-80% for solder;

- 25-50% for babbitt; 70;95% for bronze; ao-eofror tin oxide
and abqﬁto 800% for other tin chemicals. Moreover, in the
A.B.M.S. reporéa, bronze and brass, collapsible tubes and
foil are presented under one heading, which is not @ufficient

for our purpose.
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The Bureau of Mines figures include secondary tin

consumption and the divieion of uses meet® with the requirement

of our analysis.

However, before 1935, reports were made only

at intervals of several years:for 1925, 1987, 1928 and 1930.

From 1936 onwards, figures are avallable for severy year.

In Table 1I.6, the figures represent the consumption

of both secondary and primary tin.

Those for 1928 and

1925-1938 are from the Bureau of NMines.

Figures for 1929 and

1932 are based on the figures of the A,B,M.S5., and include a

large element of estimates:

Con

t

Table 1.6
Tin in the U.S.A.by Uses.

(long tons of primary and secondary tin)

Tin &

Terne~

plate

1928
1929
1932
1985
1936
1957
1938

SolaozLabbxtt

Toll,

Tubes

Bronze

and

Brass

Yoil

Chemi= ||

cals

Total

27,913
30,100
17,000
28,354
35,062
40,618
24,552

18,394
24,800
10,000
16,644
18,750
19,858
12,798

10,339
12,600
4,000
5,152
6,679
6,773
4,157

2,864

5,436

3,548
3,556
3,571
3,427

4,630
6,190
6,496
3,982

18,000

Q,bOO-r--——-—--

1,629
1,688
1,460

879

5,331

?

?
4,520
2,885
2,706
2,067

86,476
95,000
48,500
71,175
83,050
90,130
58,275
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The pattern of consumption in the U.S.,A, appears to

be as follows:

(D)
19.

(a)

(vl

(e)

order of importance : tin and terneplate (o.(Of);
solder, babbitt, bronze and brass, collapsible tubes,
chemlicals and foil.

trend : upward : tinplate, collapsible tubes
(stationary in the late 1930's), bronze and

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

trend } downward : decline more than BOH

foil, chemicals, babbitt; decline less than 50Oj :
solder. "
Cyelical sensitiveness cannot be assessed from the
statistics; the following order appears to be a
reasonable approximation @

babbitt, solder, tinplate, bronsze, chemicals,
foil, eollapsible tubes.

AJOR CONSUMING INDUS 8.
Among the industries consuming tin afoi

tinplate and food canning, automobile, machinery, rallway,

puilding, electricity, aeroplane, refrigerator, radio,

cigarette, cosmetic, silk, pewter ete, OStatistics of tin

consumption ere lacking in most individual industries, except

for tinplate in several countries. Tigures in Table 1I.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 266=40% and 6#-10% of
total consumption, making a total of 31#56} rér the tfwo.h Far
the United States, the figures are ! tiﬁplaio 335%=53% ;
automobile 11%-20%; making together 53%-68% of the total con-
gumption of tin b§ the U.S.4A : :



Table 11.7

Tin Consumption in Tinplate and /‘utomobile Industries
{mostly estimated)

WORLD(1)

U.S.he

Total

consum—
ftiua

tons

(1o
tons

Tinplate

.

Automobile

(long
tons

-

tion
lo
tons

. Tinplate

consum=-

{lon
tons

Automobile

(1 (1)
o
tons 4

(3)
%

1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938

125,500
133,000
150,900

138,300
154,000
167,000
180,000
160,000

133,000
111 000
136,000
131,000
151,000

163,000
176,000
145,000

Sources : (1)

40,300
44,200
47,500
45,100

41,900
35,600
50,000
47,000
62,000

61,000
69,000

26.0
26.5
26.4
28.2

30.8
32.0
36.7
35.9
34 .4

37 .4
39.2
31.3

46,000
ITRDC {

15,000
15,000
17,000

18,000
16,000
18,000
19,500
15,000

10,000
6,500
9,000

11,000

12,000

14,000
16,000
12,000

12.0
11.3
11.3

13.0
10.4
10.8
10.8
9.4

7.5
5.8
6.6
8.4
7.9

8.6
9.1
8.3

67,900
64,300
75,900

75,500
72,600
79,600
87,000
71,600

55,800
40,600
61,060
| 53,280
{1 61 900

74,000
78,200
50,600

24,700
22,500
26,000

27,100
24,200
26,600
28, 600
26,800

23,300
16,100
28,910
25,100

,900

5,400
41,000
24,300

19.2
20.2
19.8

21l.2
18.6
19.1
19.2
16.8

14.7
12.3
11.5
15.0
14.5

14.9
15.4
15,8

36.4
35.0
34.2

13,000
13,000
15,000

35.9| 16,000
33.3{ 13,500
33.4|15,200
32.9|16,700
37.4|12,000

41.8| 8,000
39.7| 5,000
47.3] 7,000
46.9| 8,000
46.8| 9,000

47.9111,000
52.5/12,000
48.0| 8,000

1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938

International 7in Research & Development council)

(2) Up to 1926 :ITRDC apparent consumption. From 1927 : ABMS: virgin
(2) ATMS(American Bureau of Metal Statistics)

tin

o¢
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It has been shown in Section (C) that tin consumption

by the tinplate industry during the period under considerution
showed a steady inereasing trend, and a moderate eyclical-
sensitivity. The consumption of tin by the automobile
industry, on the other hénd, is shown by Table IX.7 to be
declining both absolutely and relatively, and was more
fluctuating in accordance with industrial agtivity.

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 ¢ontent. The proportion by weight of tin in tin-
plate of the grade which was commonly used before the war
varied between 135 and 13% - 1.e. a ton of tinplate contained
approximately 30 lb. 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 13% of the tinplate value.

The trade in tinpl;to is, in common with other
oomdaitiu, full of jargon and ways of reckoning, and symbols
peculiar to the trade. ' The following is a much simplified

description of the commodity.

’gﬁi%__. The technological description of tinplate manu-
acture in this section is a very simplified version of that
set out in various technical books and periodicals. ¥,.E,Hoare
and E,3.Hedges' Tin Plate (Edward Arnold - London, 1945) has
been very heavily drawn upon.
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Tinplate is sold in basis boxes. (See Note 8). The
basis box is a unit of area of 51,860 sq.in.of tinplate. The
weight of & basis box varies between 50 lbs. and 256 lbs.
according to the thickness of the platu; bdut the standard
weight, used as the unit of comnerce, against which contracts
are made and market prices quoted, is 108 lbs. basis in the
U.K. (107 lbs. base U.5.A.). This is represented by the
basic index IC, called "ecommon substance".

The thickness of IC tinplate is about 0,0120 in.
The thickness of tin in tinplate varied before the war between
0.00008 in. and 0.0004 in., according to 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 Dbe seen in the next paragraph, tin coating
in tinplate can be éone 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 1lb. per basis box, whereas electro=-
deposition can make the coatings thinner or thicker according

to the service required of the material.

gatc 8. "Basis Box" is the term used in U.X; in the U.3, it
8 ase box".

Ngtg 9. This applies to the U.S.and U.K.; on the Buropean

continent, it is expressed as grammes of tin per sqg.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",
“gharcoal” , etec. The term "charcoal tinplate® is applied to
material carrying a heavier tin‘ coating than the more widely-
used "ooke" grades. The average tin yield of each grade,
per h;lil box, is as follows: :

Standard Coke 1= 1} 1v.

Best coke 1% - 12 1.
Kanners Special 1% 1v.
Common Charcoal 2 1lb.

 Ordinary Charcoal ed = 2F v,
Beat Charcoal >3 1b,
Special Chareoal very heavy coating
Premier Charcoal (about 7 1b.)

Electro-tinplate is not necessarily thinly coated,but
during:the second World. Wa¥, when the shortage of tin dictated
an economy in the use of tin, it was found that 8 oz, tin
coatings eould be oonuiatbntly 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 gonerally satisfactory nubatituxi for 1& ib. hot~
dipped tinplate. Unless the productive technigue ;nprovoa
in the future, slectro~tinned or 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 cxﬁosnro, has boog\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 P1.50 as before.

21. The manufacture of tinplate can be divided into
two stages: the preparation of the steel base, and the tinning
or coating of the plate.

* The steel can be prepared either by the hot-pack
process or by the newer maethod of continuous cold-reduction
process. In the hot=-pack process, compaiativalr small ingots
of gsteel are used, and the end-products are separate steel
gheets; whilst in the cold-reduction process, heavy slabs are
yolled down to finished tinplate gauge in the form of & contin-
uous ¢oiled wide ‘strip. The cold=-reduction process was intro=-
duced in 1928; it was soon found capable of producing, with
little labour, sheet steel of superior physical properties to
that laboriously produced by the older method, particularly
with respect to uniformity of gauge and ability to stand deep
drawing. Direct labour costs have been reduced sharply, but
the outlay required for the new equipment hss been very great.
From 0.2% in 1929, the proportion of tinplate sheet produced
vy the aéld-roduotion process hal risen to 58% in 1938 and in
1943 to 99.5% of the total. In 1943, the last of the hote
rolling lill; in the U.8.A. ceassed 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 sre
conducted by means of rollers, through a layer of flux into the
tin contained in a large vessel called the tin pot, out through
a thick layer of grease (palm oil), and then cleansd. The
steel plate to be tinned must be in sheets, not in coiled
strip, as continuous hot-tinning of strip has not been found
practicable, except on relatively narrow widths. The sfeel~-
‘base produced by cold-reduction process has therefors to be cut
up in sheets for dipping.

Not so with the electrolysis process, which is
adaptable to oonting wide strip in continuous length. The
" principle is the same as that in ordinary galvanising. The
choice of the bath is influenced by plant considerations such
as installation costs, power demands, and heating requirements;
by guestions relative to the types of basis material available,
whether strip or sheet, hot-rolled or cold-rolled, ete.
Blectrotinplate, as deposited, has a smooth matt surface, which
is generally less attractive than the bright appearance of hot-
dipped tinplate; but the appesrance c¢an be improved by impart=-
ing a satin-finish by scratch=-brushing with nickel=-silver wire
brush burnishers, or a lustrous finish can be obtained by

momentarily melting the slectro-~deposited tin coating.

28. Although development of the technigue of electro-

plating was started some years before the second World War,and
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completed just before the war, the agtual operation on a

comnercial scale was begun in 1942 in the U.S.A., partly
because of the desire to economise tin. At the time of
writing, the improvement in the process has not reached
perfection, and experimental work is still in progress. It
has besen found that thinly coated material is quite unsuitable
for.making plain cans for most foodstuffs, as the rate of
gorrosion both outside and inside the can is too high. TFor a
number of foodstuffs such as beans, peas, corn, meat and some
marine foods, lacquered electrolytic plate carrying 8 oz. of
tin is satisfactory; bdbut it is not guite good enough for
mildly eorrosive fruits and vegetables, because it becomes
corroded locally at discontinuities in the lacquer and event-
ually the cans perforate. A move has been made t0 increase
the tin-qpating thickness to ¥ 1b. per basis boi, and it is
prg%ublo that, unleass research becomes more successful, the
thickness will be further increased - when tin becomes more
plentiful - though still below the hot-dipped tin content.

At the seme time, when tin is again plentiful, 8 o0z, or even
thinner coatings will doubtless find their own markets,
pcrt;cularly as they afford a solderxable steel, and one which
ean io stored for long periods in reasonably dry air without
rulting. Considering that electrolysis has been more and
noro}adoptod by producers, as will be seen below, the amount
of fin roguired by the tinplate industry as a whole ig 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
gteel, the amount of tin reguired may be expanded.

It is impossible as yet to compare the costas of
production of electrolytic tinplate with that of hct-dippod
tinplate, as the former are aaid to be a closely guarded
secret. Iﬁo general impression is that the most economical
point of production in electrolytic tinplate has not yet been
reached, and is not likely to be until the availability of
metallic tin permits wider expansion in uses.

| Electrotinplate must not be regarded as a mere
emergency auhatitufo for hot-dipped plate. The process has
become more and more popular with the producers because it is
more suitable for goating wide coiled strip of continuous
cold-reduction steel, ond also because it permits the coating
to be regulated to any desired thickness, Started in 1’48;
the process has been adopted so widely that by 1947, in the
UsSehe, overy maker of tinplate makes both electrolytic and
hot-dipped plate. A large sum of money has beo# invested in
electrolytic lines; and the Welsh tinplate mills have alyeady
decided to adopt the technique: a large electrolysis plant
being in the course of erection in the works of Richard Thomas
and Baldwin in Jouth Wales (in the middle of 1947). The
following table showw the progress of electrolytic process in
the U.S,A.¢ I



Table 11.8
Growth of Slegtro-tinplating in the U.S.A,
Hot=-dipped Electrolytic

Tons('000) % Tong('000) &
I ik s 5. RS 100 - 2
AL .. e e 3283 100 ~ -
ORI D e e | B 74 3.5
I8 v s A L 0N 83.7 294 16.3
UV IR gty v 73.4 578 2646
AE as  wn es (X, VAB . TTESM. P 33.6
7T R R T 1 | 64.3 797 3647
INY o o e 180 B3.5 1,444 46.5

Interational
m: Tin Study Group
23. Tinplate manufacture as understood todey was founded
in the early Middle fges in Dohemia. The secret was guarded
by BbMemia until the xVIth century, when the industry was
gtarted in Sexony with Drésden as its centre. In the XviIth
century, France tried to consolidate the industry; but a
definite measure of success was not obtained until 1714,
As for England, in 1575 block tin was baing exported from
Cornwall into Germany for the manufacture of tinplate. Until
1730, most of the tinplate cume to England from Germany via
the Elbe and Hamburg. In 1780, there were four tinplate works
in Great Britain. The number had risen to 1l 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 £IXth century, and

it was not until 1890 that tinplate manufacture began to grow

in the U.S.A. under the protective McKinley Tariff. Jupanese

production began as late as 1925, but by 1939, Japan became the

fourth biggeat producing country, after U.S.i., UK, and Germany.
Table 11,9

U sdeds m C‘mmny. ‘F_rﬂneﬁ
Pdn,|ExpJ Panlixp.| Pan{Exp.| Panfexp.

1900 303| - [500 in.a.| 30| = |n.a.f- 900
1910] 723; 12 {777 483 06| = 40 | - 1,640
1920) 1446|226 (608 349 | 30| -~ | 21 |~ 2,160
1921 794|108 [297 [225 | 84| ~ | 16 |~ 1,200
1922)12688| 77 (673 |445 | 72| - | 39 |~ 2,121
1922 1507|124 (727 [546 | 43| - | 49 |~ 2,384
1924| 1419|161 (850 |s51 | 66| - | 69 |~ 2,498
1925 1658(161 (767 |s08 | 90| 20 | 82 |15 2,706
1926/ 1782|251 571 (371 | 99| z0 | 83 |21 2,656
1927|1688 | 254 (750 [467 [126 | 29 | 80 |28 2,808
1928]18391250 [817 |629 1133 | 3¢ |100 |23 3,054
1929|1968 |269 (880 [575 (142 | 30 |105 |20 3,259
19%0| 1763(217 [814 [505 |124 | 37 |104 |25 3,000
1981} 1459| 84 (717 {397 [147 | 66 [103 |34 2,694
1932|1022 40 [746 [¢59 |129 | 80 | 97 |30 2,287
19865 L769| 95 767 (447 (204 126 [132 |26 3,147
1934} 160311656 |748 |378 |225 32 (148 |63 3,062
1935|1916 {126 [708 (536 [242 D25 (109 |85 3,373
1936( 2535229 814 368 236 D20 |120 |14 3,953
1937|8779 | 359 [958 |444 (263 D35 [121 | 8 4,625%
1938| 1696 (162 [610 |34 |24z h18 [129 |24 3,233%
1939| 2617|311 [g70% |331 [e70M ¢ [145% |9 4 BOO®
1946 2414|356 (439 |118 47 3,056%

For sources and notes | 8es next page.
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Notes to Table 1I.9

Sources ! I.T.R.D.C. and Tin Study Group.
= gstimated
% = no ox?ozt from Japan.
p = Italy's production figures not published.
n.a., = not availablae.

Although the U.3.A. is the biggest producing country,
she exports only 10-15/% of her output, wherees the U.K., second
highest producer since vefore the first “orld War, was the
biggest exportexr (before the second ¥orld War), her export
being 40-60% of her output. Among ths smaller producirn, the
following o;untrios wers relatively important exporters in
1938. Csechoslovakia 2,254 tons, Italy 19,003 tons, Norway
about 2,000 tons. On the other hand, Japan and India which
wore relatively big producers had negligible gross exports,

which were far smeller than imports.

24. | Hodern tinplate manufacture involves a heavy capital
1gveatnnnt in the forﬁ of plant and maghinery, apurt from the
technical knowledge which were thought at one time to be the
monopolistic secret of Bohemia, Saxony and more recently ¥ales.
Heavy caplitalisation,to some extent, leads to the association
among Welsh producers. In the U.S.A., the MeKinley Tariff
favoured a combination within the tinplate industry from the
gtart. (See Note 10).

Note 10. See, e.g., Byron W, ,Holt: The Tin Plate Trust
(New Eiglana'krop frade League, 1899) pp.6=1.
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Before 1912, U.E. was the largest producer as well
w8 the lurgest exporter in the World. She still retained,
at the outset of World War II, the latter title, but conceded
the former to the U.3.A., who, however, depended mainly on
the home market for the disposal of ﬁer output. A serious
check to the U.K.'s export occurred in 1926, when the generacl
strike caused s sharp reduction to the benefit mainly of the
UsS.Ae Under an agreoment concluded in November 1927 among
the tinplate manufacturers of S.Wales, accepted by the
"non-associated" as well as the "associnted” makers, a
| éystenatic offort was made during 1928 to "édjuzt the supply
to the estimated reguirements of the morket*, The agreement
provided for the suspension of work for 3 weeks out of every
13.
| In actual practice, the measures of restriction
adopted led to a cesszation of work for 6 weeks during the
6 months ending May 1928, one week in August and two weeks
during the 3 months ending November 1928, while production
in Docembex of the same year was also reduced under a decision
to apply the full measure of reastriction over the 3 months
ending February 1929. There were at the time about 440 tin-
plate works in S.Wales with a capacity of over 900,000 tons
of tinplate yearly. Tue productive capacity was thus
artirioialiy restricted to the extent of 20% (ep. outputs of
192¢ ana 1928). | i
In 1928, the tiiplato nanutidturor- of South Wales
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and the United States malle an agreement sharing the combined
exports of the two countries in the proportion of 70# for the
U.X. and 20% for the U.5.A. This asreement was 3npp§rtod by
most of the mills on both sides and the proportion was ohserved
until the slump of 1931 when the agreement disintegrated,

Three years later, on lst July 1934, an agreement was
gigned by the principal exporters of tinplate for the regulation
of intemational trade in their products. This was a more
formal and more comprehensive cartel arrsngement than the
previous ones The U.S.A., UK., Uermany and France were
regular memberd of the cartal. ‘jialy and Norway also joined

on the basis of special accoxds. An unincorporated association

called the " International Tin Plate Association” was establish=

od in‘Londo;, 10 be effective for 3 years. Later it was
oxtanded.until June 10th 1938, when a new agreement, operative,
though not iignod, was made to extend the accord to 30th June,
1941i. A Control Cozmittee consisting of representatives of
2ll member firms was in charge of managing the issociation,
whose policies were 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 originally Wales 55%,
UsSahe azf, Germany 16/, italy and France vg‘ esch. This
division of the markct-robroaontcd a small inerease for the

U.E., and a small decrease for each of the other countries

compared with 1924, Until 1930, however, the Welsh

i

{
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manufacturers supplied 75% or more of this export market.

In 1958, when Belgium jJoined the Cartel, she secured as a

concession an annual 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 was fixeda though the E

prige policy of the cartel was limited to u smell extent by

the outsiders, particularly Cazechoslovalkia,

26. The post-war position is indicated by Table IIJO in

which the 1937 output is shown for comparison.

Table 11.10,

Tinplate Production 1937, 1946 and 1947,

{long tons)

1937 1946 1947
UsSede o0 oo 2,421,614 2,413,660 3,313,281
U.K. .e .o 957,800 439,000 553,200
Belgium . ‘- negligible. 5,963 12,570
lon&y .. ve 19 ,407 7 ”’6 3.95’
Spain .. .o 8,948 11,344 12,378
Canada .. . 19,0000 151,779 1”,“9
France «¢ o, 121,000 47,264 57,000
India .. .o 65,212 £6,864 29,856
It&ﬁ . . noao ‘.367 12,7‘9
Czechoslovakia 10,350 n.a.
Gormany. . e 263 ,011
Japan .. .o 180,000e
World .. - 4,268,000e 3,089,000 4,6140,000@
Tin used in

Tinplate .. 68,800 37,800 46,100

Sourges: I.T.E.D.C. and Tin Study Group.

6 = astimated
n.a, = not availlable
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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 @pite of the regulations limiting the use of tin
products, has kept her output at the 2.5 million tona level.
U.8.A.'8 record output was in 1941, when the output reached
5,135,402 tons.

In the U.K., in November 1943, the tinplate manu=
facturers submitted to the Doard of Trade a ascheme to scrap
about 30% of the industry's pre=war nominal capacity, and to
compqnnafo the owners of eliminated plantas from a levy onAtho
- production of the surviving enterprises. Parly in 1947, the
Steel Federation informed the Government that itvwa- tae
programne of the industry to menufacture in South Wales by
the continuous strip -mill process, approximately 650,000 tons
of tinplate, or 18 million basis boxes, vhich is 75% of the
estimated total nominal capscity of the country. ého atructure
of the industry was further integrated by the formation of the
9tesl Company of Wales which comprises several maln companies,
and the production process of the new plants was to be improved,
including the erection of a ¢ontinuous hot-strip mill and
three oold-produétion 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 tons of tinplate. (present produntion:n&l):i
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at the same time the /Argentine has entered into «n agreement
with Bolivia providing for a purchase of part of ﬁho latter's
tin ore on long-term contracts.

In the Allies' plan for Uermany, published early
in 1946, in accordance with the Potadam sgreement, Uermany was
to be allowed to consume 8,000 tons of tin in 1949, compared
with 12,568 tons in 1937. The Germen tinplate output on this

basis would be kept down correspondingly.

Il Automobiie Industry.
26, The consumption of tin in sutomobiles is, after

tinplate, the most important source of abéorpt:qn. The growth
in the tin consuaption in the 20th centwry is very closely
connscted with the advent of motor cars.

The chiel uses of tin in automoblles are in the form

of babbitt for engine bearings, solder for radiators, and bronso‘

for bearings and bushings. Tin is ealzco used to plate pistons
in automobiles foi the purpose of rsducing friction, and
tormoplate may be used for the body and pestrol tanks. It waa
estimated that in 1927, 114 lbs. of tin were used on the
average in the production of a car. This quantity, however
small, was on the decline evaﬁ before the war. In 1930,

it became 8.01 1lbs.; in 1936, 5.1 lvs.; {(see Note 1l1); end
both during and after World War II, owing to the control in
the use of tin, it became 3% lbs. (See Note 12)

1

Note 11. U.S.Bureau of Mines: Minerals Yoearbook 1936, (N.Y.1937)

Note 128. Tin(Tin Producers' issoeiation) July,l947, p.4.
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Teking 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 amounted to

less than ten shillings - a negligible proportion of the cost

of an automobile.

27. World automobile production in the early 1920's
averaged about 44 million cars yearly. (See Note 13). The
trend was an upward one, reaching a peak of 6.3 million in
11929, In the subsequent slump, production figures fell to a
minimum of just under 2 million in 1932, thereafter they
followed a revival trend, reaching the 1929 level just before
the war. In view of the great diminution in the quantity of
tin per car, the total tin consumption in automobile production
has been reduced to about 60% of the late 1920's peak.

(See Table 1I.7 above).

The main countries prodmeing motor cars before the
recent war were, in order of importance, U.S.A., U.K., Germany,
France, Canade, U.5,5.R. and Italy. The U.S5.A. alone was
responsible for about 80% of world production in 1937; U.S.4A.
plus Canada accounted for 84k; U.K., 8%; Gornany,lf;
France, a.uf; V.5.8.R., a} and Italy 1#

L) The source of the figures in this paragraph is the
0

0
utomobile Manufacturers' Association, N.Y.
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less than ten shillings - a negligible proportion of the cost

of an automobile.

27. World automobile production in the early 1920's
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has been reduced to about 60/ of the late 1920's peak.
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utomoblile Manufacturers' Association, N.Y.
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(E) SUBSTITUTION AND WAR-TIME ECOROMY
28« Opinions regarding the substitutability for tin vary

from that which indicates that there is "no efficient substitute
for the malin uses" to the view that substitutes are available
for every line of consumption., The truth is that, technically
gpeaking, the latter view is correct; but whether substitution
is economically possible is another question. The relevant
considerations influencing the decision of industrial consumers
of tin with regard to substitution are:

(a)  How far is the substitute satisfactory from the
technical viewpoint?®

{v) 1s the price of tin going to be kept high? for how
long? or is it likely to be 1awo:n4 in the future?

(e) Is 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?

(a) Does the use of the altermative material involve a
change in technique, plant, machinery, and is it worth while
to have a change=~over, in view of (a), (b) and (0)?

(o) What will be the final consumers' reaction towards
the alternative material?

Substitution, as experienced in wartime, sometimes
entailed a very high cost in temms of industrial efficiency.
The introduction of gsubstitutes always causes delay and
confusion at first. Probably for this reason, the U.5, House
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of Representatives Sub-Committee on Tin Investigation,(See Note 14
reported in 1938 that "The evidence before the Committee does not
indicate that there has ever been undertaken any comprehensive
and systematic attempt to develop substitutes to replace tin in
the arts and industries. Apbarently, efforts in this direction
have been limited to scattered and uncoordinated research by
investigators in certain special fields". However, it was
reported a few years earlier (See Note 15) that "when the price
of tin was high, intensive research for substitutes resulted.
The field for making important substitutions seemed very
promising, because at that time (1920's) tin was 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 for substitutes".

It is proposed, in the following paragraphs, to
investigate the technical substitute possibility for tin, since
the technical possibility may become one day an sconomic reality.
Moreover, once substitution has taken place at a particular‘poini
of time, the same four considerations (a) to (d4) above apply
to the possibility of reverting to the use of tin. Hence, the
war-time practice of tin economy may have a serious long=run"

!2!. 14 opeCitap.3d.

ote by Ce.W.Merrill in Minerals Yearbook 1932/33.
eau of Mines) pp.291/82.
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effect on the consumption of tin. An investigation into war-

time practice follows in para.3l.

1 Technical Substitutes.
29 . The following table, suggesting what can be used

technically as substitutes for tin, does not claim to be
exhaustive, It is 6onpiled from technological books and
reports, notably those published by the Tin Research Institute.
Other sources of information are Ruth C.Leslie's Report to the
U.S.Department of Commerce (1942), U.S.Bureau of Mines, Minerals
Industry, U.S.Resesrch Laboratories of the National Canners'
Association, Iron Age, Ingineering and Mining Journal ete.

Ta!!g,ll,ll.
Technigal Substitutes for Tin.
éogg of Uses Alte i aterial
Consumption.

Tinplate Food Canning Glass ; ceramics; waxed
: paper; cartons; bags of

chlorinated rubber; plastics
very thin nickel~tin coati
aluminium; cadmium; lacquer;
bonderized plate; dehydra=
tion of food; freezing of
food ; phosphate blackplate.

Cans for lubricating Rubberized paper bag:x
0il. cartons.

Cans for paints, oils,Tinned body with terne-
dry matexrials, ete. te bottoms and tops;
lack-steel containers
with terneplate tops and
bottoma.

Terneplate Less tin and more lead
content; steel coated
with antimony with lead
deposited over the whole.
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Form Uses Alternati Materials
n io :
Solder ' Lese tin content; cadmium;

gilver; antimony; tellurium;
gine~tin (20 :80) x zino=
aluminium=tin (B8=15 ; B=12:
remaindex) ; lap welding

and die stamping of tin cans.

Babbitt Bebbitt bearings. Ball-rollor'bcnrinfp; tin=-
; less graphite bearing far
vacuum cleaners and
refrigerators; lead-=base
alloys.

Babbitt metal Thinner coating of tin
(soft alloy of tin gupported by stiff bronze
85-90/ + antimony + or steel backing; lead
ecopper) babbitt containing no tin.

Bronze Alloy of copper, silicon
aid iron; chromium,
aluniniun added tu copper;

nickel.
Foil Aluminium; eellophane ;
gine; lead ; waxed paper.
Collapasible Aluminium; lead without or
Tubes. , with tin coating; plastics.
Tin oxide Antimony oxide (for enamels)

sirconium oxide (for
coramic glazes)

The langth of the list of substitutes in the table
for each line of use is no indication of what has been applied
in practice; it Pather suggests the relative importance of
tin in each particular use, which causes attention and research
to be concentrated upon it.

A rough picture of the degree of substitutability
1h each use is given by x.x.xnorr (See Note 16) as follows:

Note 16 Tin Under control I,GSI‘Rhooareh Inastitute =
Stanford University 1944) p«d3.




: 7.
Degree of Substitutability Uses

Considerable Babbitt and foil
(See Note 17)
Slight Solder, bronze and

brass, cocllapsible
tuboo, type metal.

Very slight Tinplate, tinning,
torneplato.
30 Among the closest substitutes in the above list,

aluminium, cadmium and lead appear to be the most important.

From the technical point of view, whether aluminium
has a harmful effect on food is still a controversial question,
though aluminium utensils have become more and more popular.

It ie generally agreed that salts of aluminium eare undesirable
as constituents of baking powders or self-raising flour; but
the effect on health of the metal used as cooking utensils is
not conclusive in either direction. Such evidence as exists
is insufficient to decide against the use of aluminium,although
gsome individuals are susceptible to oiun small doses of the
metal . (See Note 18)

From the economic point of view, the use of
aluminium in cans is found to be more costly than tin-coated
steelplate, in spite of the fact that aluminium (New York)
price fell from a yearly average of 32.78 cents per lb, in

Note 17 To this "chemicals" should be added.

ote See, on the one hand, ¥,G.Monier-wWillliams :
nium in Food" (Ministry of Health: Report No.78 = 1935) :
and on the other: Mark Clement : "Aluminium:A menace to Health"
{Paber and Faber 1941)
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1920 to 10 cents in 1946, while the corresponding figures for
tin are 49.101 cents and b&.b‘tccntu. It is reported in 1947
that aluminium cans were made in smaller sises for # to 1 cent
more per can than tinplate cans. Moreover, aluminium cans
have failed to withstand the rough handling to whioh ordinary
cuns are subjected. ZEnamelled aluminium sheet is said to be
suitable material as far as resistance to corrosion is concerned,
but it is too soft to hold a tight seanm, Soldering‘or
aluminium ¢ens also offers aome technical difficulties owing
to the rapid oxidation of aluminium, and the substitution of
aluminium for tin plate would involve adaptation of canners!
plant and additional labour charges @s it would be neceasary to
replace several mechanical processes with semi-skilled hand
operation.

On the other hand, sluminium foil has been used in
substitution for tinfoil, and is invading the fields where
lead is excluded because of its toxic properties. ZExcept for
g trifling tonnage for dental foils and similar uses, tinfoil
is gradually being replaced; the process had commenced even
before the war. Aluminium for collapsible tubes has bceond,an
inereasingly important factor, though the substitution in this
case has many drawbacks; for instance, when used to contain
soap substances, the formation of hydrogen with soap in contaét
with aluminium causes perforations to occur in the tubes. In

other instances, the extrusion equipment for tin cannot turn
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out the same size aluminium tubes, and until the equipment is
obsolete or replaced, tin collapsible tubes can still hold their
nerkets. |

Cadmium can technically be a substitute for tin in
tinplating and in solder. JDuring the lst ¥Yorld War, attempts
were 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
from a negiigiblo figure in the early 1920's to only about
1,900 tons in 1930, and just below 4,000 tons in 1938. The
average price per 1lb. in the late 1930'as was $1,00, which was
about double that of tin. In 1946, it was #1.50 per 1lb. Among
technical difficulties, the dimadvantage of cadmium is that -
cadmium salts are poisonous, and the use of cadmium alloys in
golder is thus regarded with suspicion by a large section of the
industries and trades, Such a prejudice is inoreased also by
the fact that cadmium solder, applied to cans, gives = slightly
darker colour to the seam, compared with a straight tin-loaa SO0
golder of high tin content.

Lead ias far cheaper than tin, but ite toxicity and
other adverse qu lities iinit its importance as a substitute
for tin to a few lines of consumption, such as in certain light
or n-dinn duty babbitts, and certain types of collapasible tubes.

31 ¥ar-time Practice
21, The actual practice of tin economy in the U.S.A.was

governed during the last war and still is by the Conservation
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Orders M~43 (tin conservation) and M-8l (containers) and
subsequent orders amending the previous ones and adapting them ‘
to suit the ohanging circumstances. 1In all lines of consumption,
economy was effected by a reduction of the tin content by the
imposition of & maximum percentage of tin to be used, or by 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-dipp'ﬂ 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 1lb. since February,
1942, The tin content of terne metal was slso reduced to 15?
by weight, The decline in the average quantity of tin per '
base box in the U.S.A. is shown by Table 1I.12, the figures
of which should be compered to the 1% 1b. per base box standard
before 1942:

Table 11.12
T a ati A

(1b. of tin per base box)

Hot-dip Eleotro Overall Average
1942 1,372 0,643 1,247
1943 1,393 0.659 1.256
1944 1,417 0.638 1.204
19456 1,469 0.643 1,183

Source: (partly) calculated from data published by the U.S.
Bureau of Mines,
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A ban was put on the usé of tin containers for
prodgcta such as beer, dog food, dried beans, tobacco, ete.
Wherever feasible, temmeplate was used in the place of tinmplate,
and in some cases both tinplate and terneplate were replaced
by tinless blackplate. In this way, the peacetime annual
consumption of tinplate and terneplate of 67.5 million base
boxes was reduced to little more than half of that figure.

i In other uses, the most substantial reduction
occurred in tin-foil, the manufecture of which was banned after
March 1942, except Tor a smell quantity designed for special
purposes, In solder, the maximum permissible tin content was
limited to sof from May 1942, The average gquantity of tin
sctually used in solder fell gradually to about 276 in 1944 and
1945, which was slightly less thean in 1943 (pre~war Plumbers'
golder contained 30% tin, and Tinman's solder 63% tin). It is
also reported .that a kind of soldey widely used eontaing zof
tin + 1.25% silver + 1.5% antimony + 77.26/ lead, In babbitt,
the averag; tin content ;ma 14? and lef 1n-19u and 19456

{
|
|

A

respactively (cp. 89% tin-based bearing prewar). The percentage

of tin in bronsze and drass was also substantially reduced. The

use of tin collapsible tubes was banned by M~115 (let April,1942)

for foods, cosmetics and some toilet preparations. Pure tin

|
|
|
|

tubes were permitted only for certain pharmaceutical prtparationaﬂ

Prastic reductions are alsc applied to the consumption of tin in
oxide, type metals and other alloy-.' The use of tin was not

allowed in musical instruments, automobile body solder, office



staples, jewelry, kitchen equipment etc.

8

2

Of these war-time restrictions, the most important

oneés which are likely to have long-period effect on the future

peace~time consumption are clectro-tinplate, foil and probably

oxide and babbitt, not only in the U.S.4., but in other

gountries as well.

The impact of restrictions can be seen in table Il.l3.

’agl‘ 1 I01§ -

(1000 long tons of primary and secondary tin.

1939 1945 1947
A X
Tinplate 36.6| 44 | 86.1| 31 |)31.8| 37
Terneplate 1.8 2 0.7{ i
Solder 17.3] 281 |14.3] 17 | 19.7| 23
Babbitt 6.4 7 7.8} 9 6.,8] 8
Bronze and Brass 6.4 8 |27.1] 32 | 81.1] 84
Collapsible Tubes 8.6 4 | 0.8 3| m.a| 2
Tinning | 2.3] 3 | 8.8] 3| 2.8] 3
Foil 28,0 2 | o.2| Y3
Chemicals 1.6 2 |=0.6] ¥3 [otherd
Type Metal 1:.d] 4 1.3| 1% 3.6 ¢
Total (including other uses) | B82.4 |100 |83.6]100 | 87.2 |100

Sourges: Bureau of Mines : Minerals Yearbooks and the

nternational Tin Study Sroup.

® = includes'miscellaneoust
# = includes foil.




83

Notice that, although the tin content in babbitt
and bronze and brass was reduced, the total tin consumption
in these wes has actually increased, since these two lines
of consumption are esaential for armement production.

In February 1947, the Conservation Order M-43 was
revised and controls in some lines have been relaxed. The
principal relaxations include the permission to use i‘lh.
slectrotinplate for kitchen and cooking equipment, the increase
in percentage of tin permitted for use in solder, the permission
to use tin as tin~oxide for the production of earthenware
plumbing fixtures etc.

32. In the United Kingdom, the restriction ot'ths use

of tin started in July 1940 in the form of "The Control of Tins
end Cans (No.l) Order (1940) No.1308", prohibiting the use of
tinplate, tinned sheet, terneplate and terne sheet as containo:.
for animal foods, certain other foods, bath crystals and salts,
cigarettes, cosmetics and toilet ereams etc. Subsequent orders
followed the same line, and the list of articles for which tin
was not allowed to be ussd was from time to time extended or
gontracted. Tin allocations worn'orfioially gcontrolled., The
omission of medium tin content alloys from bearing metals, and
their replacement by high lead and low tin was urged by the
NonéFerrous Metals Control. The British standard for soft
gsolders was revised, bringing the tin content downward. Table
1l.14 shows the rosult of these restrictions: the breaking-up

of consumption inteo various uses was not started until 1942



Table 1l.14

During and Artor the Var.
(*000 long tons of virgin and serap tin)

1939 1942 1947

st et
Tinplate 12.8 |47 | 5.6 17 | 8.9] 26
Solder : 749 25| 5.6] 16
Bronsze ,gunmetal ,white metal 14.2 44 | 13.6| 39
gtc.
Foil and collapsible tubes 1.6 5] 3.4| 10
Tinned copper wire 1.0 3| 0.7] 2
Tin compounds and salt 0.3 1 0.9 2
Pinning ; 1.0 3] 1.0f 3
Total (inecluding other uses)| 87.35 [0OO |82.3 |100 | 34.,7(100

gource: Directorate of Non-Ferrous Metals : Ministry of Supply.

. In the U.E. statistics, babbitt and bronze are com-
bined under the same heading, so are foil and tubes. Strict
comparison cannot be made with the U.9.A. data in Table 11,13.
The big increase in foil and collapsible tubes in the U.K.,
owing to the post-war relaxation of péstriction, contrasts
sharply with the corresponding figures for the U.S.A.(in 1945),
where restriction still applied.



(7) CONSUMPTION BY COUNTRIES
33. Table 11.156

"Apparent” Tin Consumption by Countries.
(Y000 long tons)

(primary tin)

85.

19234 1929 1932 1937 1945 1947

BT S S
U.Suae | 77.6| 84.9| 46| 35.5| 24| ee.e| 43| 55.6 57| e60.0| 45
UK. 16.9] 24.2] 13| 18.5| 18 es.j 13| 416.4| 17|p27.4| 21
Germany| 6.5 171 9| s.6f 9| 124 6 ~-|-| 03l ©
USSR 7| 48| 2| 2.8] 3|wes.1| 13| =5.5{5.7] ¢ ¢
Japen v| 4.8 2| 44| 4| s.2| 4| sajs.8 1.8 1|
France | 9.2| 11.7| 7| e.5| 8| 9.2| s| sz.2{a.9] 9.9] 7
anada | 7| 2.6] 1| 1.4]1.3] 2.6|1.3| z.7|8.0] 2.8 8|
India v| 2.7] 1] 2.le.3| 2.8l0.3] -|-]| B.2] 4
World e 136.5]183.6[100(104.6[100(299.1]200 | 96.0]100[122.6{200

Sources: ITRDC and Tin Study Group; U.S.Bureau of Mines;

U.X. Ministry of Sup
+ for 1928 source =

"
from imports and/or production, with adjustments
for changes in stocks, so far as available.

e = estimated ;

Table II.l6 is self-axplanatory.

need to be made:

#® = import figures;

exports

17+
gczallge-ollachaft(in metric tons)

Apparent” Consumption = c¢alculated by subtractin

$ = real consumption.
Only three points
Firstly, the spesctacular rise of the U.S.5.R.

and Japan as important consumers before the war, even allowing

for a reasonable degree of inaccuracy of the statistiocs.
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Secondly, the relative share of the U.S.A. declined during
the 1932 depression, and although the absolute figures of
consumption rose by more than 50% in subsequent paacetime
years, the percentage of the U.s;A. remained lower than in
1929, mainly owing to the expansion elsewhere. All the other
main consuming countries, on the other hand, inereased their
relative shares during the Depression, particularly the U.X.,
whose consumption appeared to be less sensitive to the trade
cycle than elsewhere. Thirdly, the 1945-1947 figures are
included merely to describe the situation at the end of the
war., It has, clearly, no simple bearing upon the future
course of consumption. The poaitiona of Japan and the
U.3.5,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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CHAPTER 111
DEMAND AND 3ST0 .

(&) THE DEMARD FOR TIN TO CONSUME.
1. In this chapter, various factors will be considered,

thoh have direet and indirect influences upon the demand for
tin., Demand is used here in the sense of effoctive demand,
i.0. the quantity of tin metal which is bought (and sold) in &
period of time, as distinct on the one hand from mere want or
requirement, and on the other hand from the guantity actually
consumed during the period of time, as employed in Chapter il.
Although the quantity demanded depends to & large extent upon
the rate of consumption, the two magnitudes are not identical,
and at times tho.dirroreuoc between them is large, and the
change in consumers' stocks is sometimes positive, at other
times negative. (See Note 1). From the point of view of the
market and the determination of price, it is the amount bught
and sold, rather than the quantity consumed, that is.rclevaut,
in the short run.

2. The relation between price and demand is usually
expressed by a demand curve with the two axes representing
price as an independent, and the quantity as a dependent,
variable. All other factors affecting the demand curve are
usually lumped together in the diamgram, and the changes in them
are expressed by the movonen;a of the curve. TFurther attention

i®s focussed upon the price-quantity relation by analysing the

Note 1. See Ch.I paragraph 1l4.
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influence of a price change upon the quuntity demanded into
two components, namely the substitution effect and the income
effect. (See Note 2).

1. The Shape of the Vemand Curve.

B We tauke first the price-demand relationship. It is
important to distinguish between short-run and long=-run demand
curves.

(a) Short-period.

The opinion is prevelent among students (BSee Note 3)
of the subject that demand for tin is inelastic in relation to
pricas The principles formulated by Marshall snd Pigon lend
pupport to this view, since "the demand for anything is likely
-t0 be more inelastic:

(1) the less readily substitutes for that thing

can be obtained;

(ii) the less important im the part played by the
cost of that thing in the total cost of some
other thing in the production of which it is
employed ;

ot J.R.Hicks : Value and Capital (Oxford University Fress
E!Si! Ch.lI, paragraphs 3 - 6.

e 3. @¢gs Jo¥.F.Rowe: Markets and Men (Cambridge Universit
o8s 1936) pp.158-4; J.K.Eastham: "Rationalisation in the
in Industry’ (RES.Vol.IV No.l, 1936) p.l3; K.E.KEnorr: Tin
under Control (Stanford ¥ood Research Institute 1945) p.44,

i
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(i4i) the less eleatic is tho‘ gupply of cooperant
agents of production;

(iv) the less elastic is the demand for any further
thing which it contributes to produce.”
(See Note 4). |

The case of tin, described in Ch.lI, appears to
conform ﬁo the first two conditions. Allowing for the demand
to hold stocks, "whose elasticity 1s certainly not zero’,
Bastham went as far as t6 state that "it may not be far from
the truth to regard the curve of demaﬁd to consume &s being
vertical between the limits of £100, the lowest price reached
in this century, and, say £250". (See Note 8).

The third condition of the Marshall-Pigon formula
must not be overlooked. Among the most important materials
uhioh 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=

national cartel. Labour employed in the tin consuming industries

o

ggg%rv, A.C.Pigon: Boonomics of Welfare (4th 2dn.) Part 1I,
. para.b; op.AlfredgMarshall : Principles of Economics
(8th Zén.) Book V., Ch.VI parae2.

%gto 5. loc.cite, pel3. OSuch a statement cannot be proved ar
sproved atati-tical{y. But Eastham went on to say that "when
substitution occurs, it tends to be of the nature of & shift in
the curve”. This last pronouncement iz olearly witenable. If
substitution is caused by the high price of tin, other things
being equal, then this is reflected in the shape of the demand
curve, not {ts position, The relevant curve may, of gourse,
be short-run or long=run CUrve. :
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in the United States and the United Kingdom, and elsewhere,
possibly with the exception of Japan, was highly organiged and
was not likely to be subject to a "sgqueeze’ by the high price
of tin. 4s far as condition (iii) is oonoerncd,'thgroforo,
the demand for tin tends to be elastic, even in the short run.

The fourth condition, i.e. the elasticity of demand
for the final produntn'- is more dAifficult to assess, since
tin is used in a great variety of products. Whichever way
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 change in the quantity
of tin demanded.

Taken as & whole, the short-run reaction of demand
to price, in the case of tin, is likely to be negligible. The
rirst two conditioﬁs of substitution and income effects are
predominant and more than offset the opposite effect of the
third condition. Thus in the short run, the price of tin
can be forced upwards without substantislly diminishing the
guantity demanded. On the other hand, a lerge decline of
price will by itself fail to stimulate an inoresse in demand,
at least within several months or years.

(v) Long-period.
4. -If we consider the ultimate interest of the tin
producers, then the relevant demand curve is the long-rum,
an the short-run curve, The experience of tin in the 1930's
'uaiontl that in the longer period of between 6 and io years,
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the price-elasticity of demand for tin is considerable. If
the short-period assumption of inelastic demand is applied to
the long=-term policy of a producers' association, the result
will be injurious to the position of tin relative to 1ts rivals.

Substitutability is a concept related to time. The
longer the period, the grecter the possibility of using
substitutes. In the case of tinﬁlatc, the period taksn tev-
reduce the tin content satisfactorily or to use substitute
materials is necessarily long, since substitution invdlves a
change in the machinery and production process. So long as it )
pays the consumer to keep the old 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.S8.A., though not representative of
normal conditions, suggests that the changeover in toéhniqnu
and machinery is possible in & matter of months, not years.
In the cases of other uses of tin, e.z. foil, babbitt, selder
and chemicals, the period necessary for & changeover is much
shorter, and the price elasticity of demand for these uses is

correspondingly large.

B The poesibility of replacing tin by rival materials
is only one side of the question of substitution. The other
relevant consideration is the possibility of expanding tin

eonsumption in a dynamic¢ world of rising income and increased

industrielisation. If the price of tin is maintained at a
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high level, and as & consequence there is an absence of any
gsubstantial or permanent expansion of its demand into new
fields,despite the research and propaganda intended to stimulate
the use of tin and despite incressed industrial activities,
that is & clear indication of the magnitude of the crosas=-
elasticity of demand for tin, This was so in the 1930's.

To be sure,it is possible to argue that in the 1930's thoro.
occurred in fact new outlets for tin consumption such as the
canning of beer which started in 1935, and the adoption in
1983 of petroleum tin oontainérs, but close examination of
these cases reveals that the gains were small and sometimes
ghort-lived. The emergence of petroleunm tin containers was
due to the fact that petroleum companies were trying to protect
their retail consumers against fraudulent subetitution of
lower grades of oil; bdut 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 movement of prices of various
gompetitive materials. The accompanying diagram shows that
gince 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 metals, especially aluminium

and cadmium, the nearest rivals.

6. Against the favourable effect of the second Marshall= f
Plgon condition, namely the negligible value of tin incorporated
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in the final product, there is the fact that tin is an
expensive metal; it is the most expensive aﬁong the base
metals. The movement in the price of tin, as ls8 ahown in
Chapter I, is not of amall magnitude. A change in the annual
average price, say from g£198 to £230 per ton (or 39 U.S.cents
to 58 cents per lb.) between 1933 and 1834 (to take a moderate
change) mekes a difference of £3,500 to a firm which consumes
100 tons yearly. This change could not fall to affect the
attitude of the big industriasl consumer who does not buy tih
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.

7. °©  That the long-period demand for tin is elastic is
supported by an examination of the facts in the 1930's, when
tin price was maintained at o high level for several years.
From 1929 onwards, the automobile industry adopted cadmium,
instend of tin babbitt, and the use of tin per car has
declined by about 70/% since 1927. (See Note 7). The
consumption of tin iA foil and chemicsls between 1927 and 1936
declined by more than 50%, and since the latter yeay, the loss
hes Lecoms much groaior.. Tin in bronze and solder likewise
guffered, although to a smaller extent. (See Note 8). These

Note Statement of the President of the U.S5.Steel Cor
ation, N.Y. to the Tin Investigation Committee, op.cit.p.l018.

Hotg 7. Ch.ll, para.26,
Note 8. Ch.II, para.l6 and Table II.8. .
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are by no means negligible lines of consumption, since combined
together, they revresent about 405 of the quantity annually
consumed «

Zven before the war, & prominent tin trading firm in
London commented upon the competitive position of tin as
follows :

"One of the principal uses of tinfeil is the wrapping
of cheese, Much 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 considerzble saving in
cost. Other changes in industrial processes are resulting in
reduced tin consumption.....Aluminium is now being more freely
used in the manufacture of tubes in viow of the high tig price.
The tinplate industry etill remains, of course, the backbone of
tin consumption, but even here new processes are in operation by
which the coating of metal has besn reduced.....The total effect

of these developments and substitutions is not serious; they
are mentioned as evidence of a tendency." (See Note 9)

8e The conclusion drawn from the above consideration
ie 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 maintoined for a few years, and is expected
to be maintained in the future, tin will lose & large part of

its markets to rival materials, and the potentizl 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 sueccesaz of a monopolistdc

;oto 9. ‘A Strauss & Co.Ltd., London, quoted in Ninerals
enrbook (U.8.Bureau of linea’ 1959, p.6ea,
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organisation in its policy of supporting price. The long=run
elasticity, on the other hand, explains the decline in con=-
sumption trend, and creates conditions in which monopoligtiec

control cannot be romoved without a steep fall In price.

X Pogition of the Demand Curva.
(a) Business Activity.
9. We have shown, in Chapter II, paragraphs 16 and 18

and Table 1I.4, that the demand for tin is aanuitivﬂ to hllinono%

activity. The demand curve moves upwards and downwards in

accordance with prosperity and depression. There is no perfect

measure of the phenomena which we call the economic activity;
but the national income figures and the indices of industrial
activities can be used as approximations. More specifically

for tin, the national income end industrial activities of the

United States and the United Xingdom - main consuming countries

are rvelevent data. Within the genercl 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 between the waras, by correlating tin deliveries or
consumption with national income for the U.S.i. and U.K,, and
with the index of Industrial activity for the world. -Tho
method employed is that of éimplo gorrelation analysis, which

is a crude method. The result must therefore be regarded as

{
|
|
i
|
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approximative and tentative, not as an assertion of definite

maglitudos .

Table JIT.1l,

Illustration of the Influence of Businesa
Agtivity on Demand for Tin,

UeSeds “V.X. World
Data ational Natio Index of
Correlated Income® an Income® and | Industrial
Deliveries. Apparent Aetivity® a&ﬁ
Consumption.d | Consumption
Period 1921 - 1938 | 1927 ~ 1928 | 1925 - 1938
"Income" -
Elastioity 40,925 +0.507 +0.827
of Demand.
ks o +0.73Y +0.343 +0.769
Sources: a = S.Xuznets : National Income 1919-28 (NBER 1941)
b = A.L.Bowley : Studies in the National Income
(NIESR 1942)
¢ = League of Nations: Bulletin of Statistics.
d = ITRDC, :
The result is not satisfactory in the case of U.K.,

singee the correlation coefficient is only C.343, but the high

coefricients for U.S.A. end the world are mors reasguring.

Taking the figures as they stand, the above teble suggests

that, with 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 & little less than 1% in the case

of UOSIA. and

the world.

If the figure for U.K, is trust=-

worthy, the corresponding movement for U.K. will be about

3.

}
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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
inoreaaon with the inelastieity of supply, which will be the

subject of discussion in Ch.VI,.

30, It has been shown in Ch,il that the cyclical
gensitivity in tin demand for solder, babbitt, tinplate and
bronze is larger than for chemicals, collapsible tubes and
foil. In the latter uses, tin is more open to substitution
and a fall in tin consumption has oocurred in these since
before the war. It is to be expected therefore, that as
the consumption of tin has become more concentrated in the
more cyclical-sensitive uses, the demand for tin as a whole
will fluctuate more violently than before.

Not only is the position of the demand curve affected
by business activity, dbut the shape of the curve is also
influenced by it. The slope will tend 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, substitutes.

ote 1 Og. Nicholas Kaldor: Speculation and Economie
gfa%IIgfy (RES, Vol.VII, Oct.1939) paragraph 8,pp.10~1l.
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(v)  Other Influsuces. -

1. The position of the demand curve for tin is also
determined by other factors such as the size of population,
the real incoms per head of the population, the degres of
mechanisation in productive proceas, the "taste” (e.g.increased
populerity of tinned food), and technical progress. These
verious factors, with the possible exception of the last
mentioned, will have pogitive effect upon the demand schedule .
Technical progress, however, may work elther ways research
may open up new outlets for tin, but it may alsc result in
furthey possibilities of more efficiunt end therefore more

gconomical uszes of tin.

111 iple Correlati gis of Demand .
2. The above approach to the demand manalysie, using a
diagrom with two dimenzions = price and quantity - has the
merit of simplicity, but the limitations are obvious. Where
the influence of price is small, eomparbd to other factors,
as in the cuse of tin, the ocsteris paridus cleuse must 5.
~anslysed, and as far as possible, quantitative relationships
obtained between these factors and demand., The method which
has become more widely ussd by icénonatricians is that of
multiple correlation, which cnablq§ ua to verify the relatiom=
ahip- conceryned, suggested by theoretical egconomics, as well
as to determine the relative stranéth with which the various
factors operate upon demand. ’(Soefbbto 11, page 100)

Al
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13, Dr.M.J.Schut, & Dutch economist, has applied this
method to tin, in his book "Tinrestrictie en Tinpri ja"
(See Note 12). He arrives at the following formula for world
tin consumption :
l.1. C' = + 0,084 + 0.,44B = 0,13P =~ 3,57 + 43

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

A, automobile production in ten thousand of cars.

B, tinplate production in ten thousand 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 & high correlation coefficient of
0.87, and therefore claims a high degree of reliability. The
price~elasticity of demand obtained in the calculation is
0.185,

Schut has also calculated similar formulae of tin
demand for individual countries : U.S.A., U.EK., France and
Germany. For U.S.A., calculation was also made for the tin

consumed in all uses except tinplate.

goto ;1 J.linbergen otatistical lesting of Dusiness Uycle
eories Vol.I,Ch.Il.(League of Nations,1939); Richard Stone :

The Analysis of Market Demand (Journal of the Royal Statistical
Society)Vol.CVIIX parts 1I-IV,1945. For methodological discuss=
ion, see J.M.Keynes and J.Tinbergen in EJ.Vol.XLIX Sept.1939,
pp+568-568 and Vol.L, March 1940, pp.l41-156.

Note 12. Published by the Nederlandsch Bconomisch Instituut
nr. (Haarlem = De Erven F.Bohn NV ~1940) Ch I and II. :
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The symbols used are, apart from those indicated

C' = total consumption in thousands of long tons.
¢' = gonsumption excluding tin in tinplate in

hundreds of long tons.

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

4 = index of building activity (1923/25 = 100)
The results for the U.S, are reproduced here:
U.S,Total Consumption :

C' = + 0,034 + 0,438 =~ 0,087 = 2,217 + 109
Correlation ooorriciént + 0.96
Price-elasticity of Demand = 0.271
U.S.Consumption other than in Tinplate.

0 = + 2,81 + 1,42 - 0.7P + 2.6T + 23.1
Correlation coefficient + 0.88

«3.Con tion other t in tinplate. i
ifﬁo "ai%oriig“ years og EFS% and I?il interpolated)
C' @ + 2431 + 2,0% = 0.6P + B5.6T = 0.7 ;

Correlation coefficient 0.92.
Price-elasticity of Demand 0.427.

In plain English, the formulae mean that :
The trend of total tin consumption, both in the

world and in the U.S.A. is declining; bdbut 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) Avstrasting from tinplate, industrial activity in
general (which, inecidentally, would influence the tinplate
industry itself), the dbuilding activity and automobile productia
affect tin consumption in a positive way; but their influence
is weak, especially that of automobile production.
(4) The negative influence of price is very small,

For U.K., France, Germany, the results obtained are
similar. The respective price-elasticities of demand are
0.099, 0.007, and 0.225.

14. 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 18): (b) the under-estimation of the
influence of price.

The influence of price obtained from Sohui'a analysis
is necessarily a short-run influence because the correlation
i@ between price and consumption of the same yeara. Similarly,
the price-elasticities of demand derived from the calculation
are short-run concepts. Long-run effects of price are
neglected, or rather, incorporated in the trend, which in
the equations 1.1 and 2,1, is rightly found to be a negative
item. Moreover, the analysis does not permit us to take

Note 13. USee Table il.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 “r.Schut's
calculation relates to the consumption of tin, in the strict
sense of the word, not to demand as we understand it. The
demand for stocks is left out of account. This is, in the
present writer's view, unjustifiable. This shortcoming
would not be so serious if the demand for holding stock were
& fairly constant percentage of consumption; but in fact it
is not so, as we shall see in the next section of this chapter.

It is regrettable that the period observed is too
short, and confined to twelve or fourteen years (between 1923
or 1925 and 1936). This is not a eriticism against Schut,
since every student on tin demand is confronted with the
absence of detailed statisties, especially before 1926 or 1927,
but the omission 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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(B) 8TO OF TIN
I Gongbsitgon of Stock Figures.
156. Some stocks of tin are held by the consuming manu-

facturers and some are held by dealers and producers atvarious
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 order:
(a) @atocks of metal in hand.
(b) stocks of metal at the warehouse or landing within
the consumer's country.
(e) 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.
(f) 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 conﬁumora 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 domestiec 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
accordingly.

Dependence of Demand upon Consumers' stooks.

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 minimum limit below which working stock cannot be allowed
to fall without causing some ingonvenisnce to him. (See Note 14)
It is generally assumed in theoretical discussions that the
minimum working stock is a percentage of the expected rate of
consumption, but expectation is not a uniquely deteminate
concept, (See Note 15) and the study of manufacturers' past
behaviour suggests that the minimum 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 psriod of years, as the consumers' stocks fall to a low
level, the demand for consumption will be reinforged 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 there is no doubt
that the marginal yield of convenience is negative., In this
oase, the consumption demand is weakensd to the extent of

atocki depletion.

iI igress on the Statistics Tin Stocks.

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

;%%g 14 J.M.Keynes: Treatise on Money,Voll,p.l28.J.Tinbergen
: acceleration principle for Commodity Stock-holding and a
short cycle resulting from it" in Studies in Mathematical
Beonomics and Econometrics in Memory of Henry Schultz.

(ed.by Lange, Mecintyre & Yutema - U.of Chicago Press,1942. p.256

%ﬁ%g 15 R.G.Hawtrey: "Mr.Kaldor on the Forward Market"
+VOl.VII No.3, June 1940) pp.202-2085. :
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A.Strauss & Co. and the London Metal Exchange, all compiled

on different bases. They are all unsatisfactory from our
point of view, since several items were not inecluded in the
published data. (See Note 16). In the 1930's, éomo improve~
ment result ed from the efforts of such bodies as the Inter-
national Tin Hesearch and Pevelopment Council, the American
Bureau of Metal Statisties, and the U.J,Bureau of Mines; and
after the war, the International Tin Study Group has carried
on the good work, but there are still serious geficlencies.
For the period between the wars, published stocks are called
"Visible Supply and Carry-over'. Visible supply congists of
stocks in the warehouses and landing, plus tin afloat to all
important consuming countries. Carry-over figures represent
the stocke of tin at the Straits Smelters since 1927, and
Arnhem Omelter in Holland since 1933.

Consumers' stocks for the world as a whole are not
available; but estimates are published for those in U.3.A.
from 1926, and for U.E. from 1938. '

No information is published of the stocks of tin
metal at the U.K. smelters, at Banka, and at European smelters
other then Arnhem. Omelters' stocks are computed by the
ITRDC and circulated among members of the International Tin
Committee., They are treated as conflidential. Equally

5220 %6. See below, and London & Cambridge Lconomic Service :
pec Memoranda No.32, Sept.l930, pps.ll=l3 and No.45,
Nov.1937, pp.l2-14.
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unknown are the stocks of tin ore for most countries.

Usually included in the vieible stocks statistics
were the stooks 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 secret.

With so many deficiencies, a @tudy of the relation
between stocks, consumption and price of tin, is bound to be
extremely limited, and conclusions must be subject to
reservations. The necessity, even the urgency, of improving
statistics in this fleld is obvious, particularly since it
has becomé more and more realised that the prodblems of tin
must be solved by intermational co-operation by studies and

agreements .

111 U.S.Consumers' Stocks.
18. The figures of consumers' tin stocks in the U.S.4.,

are published by two authorities independently: the Bureau of
Mines and the American Bureau of Metal Statistics. The
figures published by the official Bureau of Hines are based
upon the answers to the guestionnaires sent out to industrial-
ists in connection with the Bureau's studies of domestic tin
consumption, since 1928. No explanation has been given of
the ABMS's figures; bdut closer examination suggests that

they are calculated from the figures of deliveries and

consumption: 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,
wo use the AB.M.35, figures from 1926 to 1934; the Bureau of
Mines' figures, which probably take account of the "invisibdble
deliveries" (i.e. deliveries made directly to the consumers

without passing through the recording market), are preferred

for the period 19356-1938. For the earlier period 192l to 1925,

we venture to make estimates on the same basis of calcuinxion :
as the A.B.M.5, The results are as follows in Column (1):



Table 1il.Z2.

Stocks of Tin in the U.S.A.

liq thousands of long tons)
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Sources :
from stocke at end of months.

o(}l-)- cg-)- H’In Agn’t 'E.T.: kggll l(s])”(alpel)ﬁ(zl
pmes oy 4 o pouss [l 74| 4
b:;:: 2:2;1 (4) :(5)
Jvara ge|
1921) B8 | = | = | 3.3 [ 2.4 | 5.7 - - he=a
1928) 4.4 |67.0| 6.6 | 7.1 | 2.5 | 4.6 | 3.7 |14.3 |r022
1923 4.9 |76.3| 6.4 | 7.1 | 2.7 |9.8 | 3.5 |12.8 |r923
1924) 6.2 |68.3| 9.8 | 6.9 | 3.4 [10.3 | 5.4 (16,3 [f192e
1928 6.8 [76.0| 9.0 | 6.6 | 2.9 | 9.6 | 3.8 [18.3 [1925
1926 9.2 [76.0 |12.1 | 6.1 | 2.2 [ 8.3 | 2.9 [11.0 [i926
1927 9.2 {72.6|12.7 | 6.2 | 2.1 |83 | 2.9 [11.4 fasev
1928 8.6 [79.6 |11.2 | 7.0 | 2.7 | 9.7 | .4 [12.2 f1028
1929 10.6 87,0 [12.2 | 7.6 | 2.9 |10.6 | 3.5 [12.1 1929
1930] 17.28 |71.6 | 2¢.0 7.0 5.4 |12.4 7.6 |17.3 1930
1931 2¢.9 |65.8 [44.6 | 6.5 | 6.2 12,7 [21.1 |22.8 [19m
1932] 20,6 [40.6 [50.8 | 2.8 | 4.3 | 7.1 |10.6 f17.5 [i9as
1933 17.5 |61.1 [ 28.6 | 4.2 | 4.4 [8.6 | 7.2 [14.0 hlsaa
1934/ 10.6 [63.3 |19.9 | 3.2 | 6.6 | 8.8 [20.5 [l16.56 [1934
62,0 [12.4 | 4.6 | 3.4 | 8.0 | 5.5 [12.9 |1935
74,0 |13.86 | 6.9 | 3.1 [10.0 | 4.2 |13.5 1936
76.1|22.7 | 7.9 | 6.1 [18.0 | 6.5 [16.6 1987
50,6 1235.4 | 4.7 |47 | 9.4 | 9.3 18,6 1938

(1) see text.

(2) 1922-1926 Metallgesellscharlt

(4) & (5) v.H.Gartsen; annual averages computed
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Fiaure II[. 2.

U.S. ConsumeRrs’ Stocks of TIN
compared with Consumption and Spot f Futures Rices.

a2y
) ap g N ap B ap % ap e

& tdo
/o3
FE
H
Nyt
B/
(o B AN

\ ”
‘st \\ /, \ r’, 5
\ "4
/ b
“~J(ﬂ3“lul¢)-t 1 Vv -
] ’B.
Sl L PR Pt AT SR
Wagis B8 AR ay e gy g Y08 T ag 48

8, = Consumers’ Stocks ( ‘000 lony tons)
AS, = Changes in Se (To0o long tons)

C = Consumption (‘s00 lug tons)

P= Price (Spol _average ~ centsperlb)
¢ = Contango (average — £ perlon)

b = Backwardation (average — £perton)
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The Table shows that during the period observed,
consumers' stocks of fin in the U.S.A. fluctuated very widely =
between 4,500 tons and 25,000 tons. Expressed in terms of
current rate of consumption, they vary between four wecks and
8ix months. A clear-cut distinction cannot be made between
the convenient working stocks and the "redundant stocks" ar
"gpaculative stocks”, as is sometimes supposed in theoretical
discussions; bdut the figures suggest that the minimum working
stock in the hand of the consumers is sbout 125 of the annual
consumption rate = or about 6 weeks' oansunptién. A large
proportion of the tin lLeld between 1930 and 1933 can be |
considered as a surplus above the convenient working stock,
whether speculative or otherwise.

dnfluence of prices.

19. Spot price of fin appears to exert very little
influence upon the size of the stock at any point of time.
The gquestionnaires that have formed the basis of the U.3,
Bureau dr Mines stulies of tin cbnaunption since 1928 brought
in answers which indicate that manmufacturing requirements
rather than current price of the metal determine the stocks
(See Note 17)
carried by consumers of virgin tin. During the depression,
large stocks coincided with low price, but they began to be
drawn upon in 1932, while price was still very low and
declining. On the other hand, while price was high in 1936

Note 17. Minerals Yearbook: successive years,
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and 1937, consumers resumed the accumulation of stocks which

had fallen towards a minimum in 1925. (See Note 18)

20, The divergence between spot price and future price
usually causes & change in the size of consumer's étocko.

Other things being equal, when a big backwardation ocours,

i.04 when tin for delivery in three months stands at a price
appreciably lower than tin for immediate deliveiry, the con=
gsumers can save the difference by keeping their stocks as low
as possible, and covering their inown prospective requiremante
by buying foxward instead of keeping the actual metal on hand,
This actually happened in the period 1933-1985 (See Chart B)s
However, there are exceptions which indicate that backwardations
and contangoes are by no means a safe guide to the size of
stocks, The depletion of stocks which began in 1932 could

not be explained by the future price, since there was a
substantial obntango 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

Egii_;%, JK.Bastham apparently implied that the demand to

old stocks is fairly elastic when he said that "with given
expectations of demand to consume, the olasticiti of demand to
hold stocks is certainly not sero®, (loc.cit.p.l3) This is
true if the demand is interpreted as speculator's demand, and
the relevant price would be the expected price. Consumers may
well behave as speculators in certain circumstances, but no
c:ng%etgelntion etween spot price and stocks is revealed by
statistics.
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backwardation will persuade him to part with his stocks. Duriag'
the boom of lQBGViﬂaV, a very wide backwardation appeared far
two years, dbut stocks were kept fairly statibpary, only
declining by a small amount in 1928 when the backwardation

margin became narrower.

2l1. Backwardation and contango reflect the general expect=
ation about price, and it is the expected price, together with
the expestation of consumption which determine the size of
consumers' stocks. If price is expected to rise, congsumers

will tend to replenish their stocks and carry them over,

taking account of the ecarrying coests (storage and interest _
charges), uncertainty premium of expectation, and the oonvnnionof
yield. (See Note 19). Conversely, if price is expected to
fall, the consumers will tend to deplete his stocks. Expectations
may be affected by rumours and sstimates of various kinds
regarding production and consumption. In the case of a commodity
subject to artificial control, there are additional factors
which come into the consideration. For instance, during 1936,
despite the excellent prospects of consumption, consumers in

the U.S.A, restricted purchases of their nearby needs because

of the change, which at times appeared to them most promising,
that the restriction ascheme would not be renewed at the end

of the year. When agrocnont‘to renew the roatriétion scheme

Note 19. N.Kaldor: loc.cit.pp.5 = 8.

»
o
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was announced in November 1936, American consumers bought
forward and replenished their stocks by about 6,000 tons in th‘
first quarter of 1937.

28, That American consumers of tin, despite the hedging
facilities offered to them on the London Metal Exchange, have
often taken a market position as regurds tin, is also borne

out by the statements of the consumers themseives.(See Note 20)
Morsover, the consumers need not always remain passive, and
gimply react to price. A moderately big stock in their hand
may enable 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
emong American consumers in the late 1930's. Apart from
anticipation of war, the possibility of the stocks as a
defensive weapon against the restriction éohomo explains the
fact that, frou 1926 onwards, the stocks carried by the s
consuners were higher, both in absolute amount and in

comparison with consumption, than the period before the slump.

e - : -y - »
" - s

5‘52-395 8.8+ Tcttinong of the President of the U.S.5teel
orporstion, N.¥., to the Tin Investigation Committee,
op.cit. 9.1580 .

gg;gzgl, There is no evidence to substantiate the last
proviso, althongh‘grodnntta in 1928 complained that American
consumers attempted in this way to depreass the price of tin.
s;:;u;’ggglishnd by the Anglo-Oriental Mining Corporation,

L
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large Stocks During the Slump. _
28. It can be concluded, from the above consideration,
that the minimum size of consumers' tin stocks in the U.S.4.,
is determined 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. These considerations are not sufficient to
explain the enormous stogks oérriod by thg consumers between
1930 and 1932, which at times attained 25,000 tons, or about
gix 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
gecurnte foresight has rewarded them with a handsome profit.
in sltemative explenstion is that the consumers might have
beon misguided into over-optimism by the boom of 1926~1929
and bought heavily, expecting the boom to continuwe. If so,
when the slump came, they found themselves with redundant
ctook;, corried them over the hard times, and reaped the
wnplenned profit in the end. Vhatever the real motive, the
consumers had rendered a service to the producers by supporting
2 declining market at the beginning of the depression, and a
disservice by deleying the up-turn of the price-cycle. In
fact, while ooaaunption only declined by 12,500 tons between
1931 and 1932, deliveries fell by 27,100 tons, the diffevence
being the change in the size of stocks. VWhat happened between

%
¢
3
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1929 and 1933 may or may not recur in the future; bdut the
case considered is an illustration of the difficulties con~-
fronting any organisation set up to smooth out the fluctuations
in the tin markoﬁ, and it also illustrates the reed for a

more complete stutistics of consumption and stocks.

v Us8:"Vigible Stocks"
24¢. The quantities of tin afloat znd in the warehouses

{columns (4) and (5) of Table 1Il.2) are not strictly speaking
"consumers' stocke, They are the "pipe-ling® tin which
ensures the continuity of supply to the consumers in the second
and third orders ot.availability. It is therefore to be
oxpected that they should show a positive eorrelation with
consumgtion. This is true of the quantity afloat (compare
columns (4) and (2)). Varehouse stocks, on the other hand,
show movements opposite to those of consumption: tending to
accunmulate during 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
114, The fluctustions in tornnages, however, were not very
large (colusn (5)). (See Note 22). |

;g_g_g_g& E.E.norr (o ¢it.p.30) mistook the warshouse stocks
or consumers' stocks. He was therefore led to conclude that
{1) "the cost end risk-if hedging is not practiced = involved
in holding tin stocks tends to keep working stocks of indust~
rial consumers relatively smell in comparison with consunption"
and that (2)"the influence of this demand for the metal (to .
hold as stocks) is correspondingly limited.” These impressions
are typical of many writers on the subject. Neither is true,
as hes been shown in paragraphs 15 and 16.
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The two quintities (wayehouse stocks and tin afloat)
combined showed a remaykable stability throughout the period |
under obse:rvation, representing bofwoon gix and eleven weeks'
congumption. It appears that six weeks'"wvisible supply"

(as it is called) can be token as the minimum reguired in the
pipeline for the U.S,As, since spot price tended to rise
sharply, and backwardation widened as the visible stocks
deolined to this level., A large stock of ten or more weeks

in the U.S.A., especinlly with big stocks elsewhere, had the
effect of deprecsing price., On the other hand, there is no
judioation that either the spot price or a discrepansy betweon
gpot and future prices exerted any direct influenceg upon the
pize of the visible stocks.

v. UsE.Stocks,
-1 Figures of consumers' stocks in other countries

are not available, not even in estimetes. For the United
Kingdom, they have been available since 1928, at the end of
which year British tin consumers held 2,860 tons, or six
weska® coniunption. it is & known fact thut UK, consumers
usually carry much smallor stocks than their American counter-
parts, probably besccuse they are nearer to the sources of
supply: the London Mebal Exchange and especially the suslters.
Bocause U.K, wes the world market for ttﬁ, as well
as an importent smelting centre, the "visible stocka" iﬁ tho
warehouses and lending in UK, cannot be regarded an‘no:vin(
the seme purpose as those in U,8.A. Teble 11I.3 illustrates
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this point. During the @epression, tin unwanted elsewhere
accunulated in the warehouses in U.K,, especially in Liverpoocl
(atocks in London and Swansea werye more astable). As demand
revivwed, U.K. visible stocks dwindled,2nd at times reached a
level below 1,000 tons. In normal times, they varied between
4,500 tons and 7,000 tons. Table 1Il.3, incidentally, does
not include stocks of tin carried by U.X., smelters, which are
not published.

Table 111,53,

Yisible Stocks of Tin in U.K. Warehouses.

annual averages computed from stocks at
end of months in '000 long tons.

{Source : W.H.Gartsen = London) ~

1981 7.2 1927 1.6 1933 281.0
1928 6.9 1928 3.2 1934 5.1
1928 4.6 1929 9.3 19356 248
1934 4.4 1930 20.3 1936 140
1926 4.6 1931 29.] 1937 2.4
1926 2.0 1938 32.5 1938 6.5

VI World Visible Stocks.

26. Figures of consumers' stocks for the world as a

whole are not available. Attempts have been made by the
Londion and Cambridge Economic¢ Servics to estimate the changes

in consumers' stocks and by a Dutch writer Ir.P.Hovig to
eatimate the size of the stocks, on the basis of thelifference

) »
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between "apparent consumption” (See Note 23) and estimated
actual consumption. This apﬁeara to be incorrect, since
aprarent consumption is computed from net imports or published
deliveries, plus domestic production, allowing for changes in
visible stocks, and not from the figures of actual deliveries.
For the U.K. and Surope, deliveries which did not pass through
the market, and therefore were not entered in the trade rofurnl,
are known to be large, and the margin of error in the esti-~
mates is correspondingly widened. (See Note 24). (U.S,
invisivle deliveries were negligible and this accounts for
the fact that the ABMS's estimates of consumers®:istocks agree
closely with the figures of the Bureau of Mines, obtained from
questionnaires - see paragraph 18.) B

Our discussion is therefore restricted to the stocks
which are published. In Table 11l.4, visible stocks are
divided into two components : stocks-and-carryover and tin
afloat; and they are compared with consumption and average
price. oStocks in individual céuntrioo, other than the U.X.
and the U.S,A, are of.no particular interest, and the world
total is therefore mresented here:

Note 23. TFor definition of "apparent consumption, see Ch.lI,
e - «15. g ;

gote 54, LCES : Special Memorandum No.45,5ept.1937,p.d4,
r.P.Hovig: "De Tin Positie" (Economisch Statistische Berichten
Vol.XX11I, 29/4/19%8) p.816. Hovig's figures for world con-
surers' stocks are even smaller than the figures for U.S,
consumers in our TablelilZebove. The figures are used by
M.J.Schut, op.cit.,Ch.I1I, and should somewhat affect the
latter's conclusions.
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Table I11I.4

World Visible Stocks of Tin.
Stocks : annual average computed from end/month figures.

Consumption : annual total.
Both stocks and consumption in '000 of long tons.

1 2 3 4

]

Stocks Total Apparent ((3) :(4) {Price

and Afloat |Visible § Consump- £ per ton

carry= Stocks. | tion. % nual

over. . Vorage. §
1928 12.5 9.4 £2.0 114.3 19 159
1023 9.0 9.6 19.0 1256.5 i85 202
1924 8.9 10.6 19.56 132.1 16 249
1926 7.8 1Q.9 18.6 150.9 12 261
1926 4.3 | 10.6 | 14,9 | 128.2 | 1 291
1987 5.0 11,0 16,0 153.8 il 289
1928 7.7 11.9 19.6 172.9 11l 227
1929 14 .5 12.7 £7.2 182.2 15 204
1930 20 .4 11.8 42 .2 155.8 27 142
1981 44 .6 10.8 b .4 134 .7 42 118
1933 652.3 6.1 58 .4 107 .4 54 136
1932 37 .3 7.4 44 .4 L33.8 33 195
1934 15.7 6.4 28.1 132 .4 17 230
1936 9.2 77 16.9 1560.4 1l £26
1936 7.2 10.0 17 .8 163.3 11 2056
1937 11.9 11.6 B83.5 196.0 1z 242
19388 20 .4 7.7 28.1 156.5 18 190

Sources: 1, B snd 3. W.H.Gartsen, London.
4 :1922-26. ITRDC (underestimeted in my view
but best available. 1927-38 ABUS.

Note: Stocks figures do notinclude Straits carry-over
before 1926, and Arnhem carry-over before 1933.

48 in the case of the U.5.4,, the quantity afloat
fluctuates in accordance with the rate of consumption, but ‘
movements of the warshouse stocks and smelters' carry-overs
are similar to thoss of the U.KE. - i.e. accumulating during

the slump and decumulating during the boom, Since the



121

fluctuations of warshouse stocks are larger than those of
tin afloet, 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 aiort-run, the figures of visible warehouse stocks in
Column 1 are more important for the determination of price.
In 1926 and 1927, warehouse stocks at times were reduced to
about 10 days consumption, and spot price was then sharply
raigsed. 7The same phenomenon recurred in 1935/37. Conversely,
a large visible stock exerts a strong downward pressure upon
priéo( 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 production.

There is no evidence of any short-run reaction'of
the size of stocks to price. As in the case of U.S.A.,
analysed above, expectation about business activities is the
predominant factor, and is usually reinforged by the influence
or a backwardation or contango.
Opinions have been expressed on the question of the

queation of the minimum visible stocks necessary for an

undisturbed flow of tin from producers to consumers.(See Note 25

Note 25. Minerals Yearbook 1930, (U.3.Bureau of Mines)

elieved that 12,000 tons of visible supply waas the -inlnul.
This opinion was questioned by "Tin" April 1930 (A0MC) and
eriticised as an under-estimation.
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In the 1930's, the prinecipal consumers were separated from the |
amelters by long journeys across the oceans, and a total viuiblo1
stock of 6 weeks' 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 producing

in the U.5.A., the minimum stock is reduced to some extent,

but the concept of minimum visible stocks has little use,

unless more details are known about the invisible consumers'

stocks.
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CHAPTER IV
PIN MINING AND SMELTING
(4) THE TECHNOLOGY OF TIN MINING (See Note 1)
1. Mining Methods
1. The most important commercial source of tin is a

mineral known as "cassiterite” or dioxide of tin, or more
oommoniy called "Tinstone”. Tin ore deposits exist in two main
forms =

(a) Primary deposits: These are in lodes in the form of
stanniferous veins, atockwbrka, and impregnations in granite

and contiguous rocks. Tin mined in Bolivia and in the West of

England comes almost entirely from primary deposits. ‘

(b) Secondary deposits: These result from the disintegrat= i
ion of the primary deposits through weathering agents (rain, eto.)i
The tinstone thus detached has often been carried over consider=
able distances by streams or rivers, and has settled in the river |
beds or on their banks, as "alluvial" deposits. 3ooondary
deposits are the chief nourée of tin in South-Bast Asia and
Africa.

"Secondary tin deposit" is not to be confused with

"Secondary tin"; the latter phr;so means tin which is recovered

!§§§EL The technological information on Tin Mining and Smelting
) apprears in this pter is collected from such standard

work as W.R.Jones: Tinfields of the World (Mining Publications
Ltd., 1925), C.L.Mantell : Tin(New York 1929), and from more

recent publications of the Tin Producers' Association, the
Intemational Tin Hesearch and Development Council and the U.S.
Bureau of Mines.
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from the metal used in tinplate scrap and other products oom:mixlx--'j
ing tin, In order to avoid'conrusion, we shall use "lode ‘
deposit" to mean " primary dopdnit" and "placer dOposit; to mean
“alluviél deposit'. Tin directly prod;oed from the mines =
both lode and placer mines -« will be called "virgin tin", end
"gecond-hand" tin will be called "recovered iinﬁ, or following
widespread usage "secondary tin".-

Of the ;orld output of tin ore before the last war,

about £5% came from lode mines, and 78% from placer mines.

2. Lode deposits are genorally deep undergrownd; placer
deposits, as a rule, are found on or near the surface of the
earth, The method of ore extraction, therefore, varises nocording'
to whether the deposits lie deap in the sreund or near the
surface, With rare exceptions, lode tin is mined by the method
of shafting, which is seldom used in placer mining. In a placer
mine, tin can be won by one or a combination of the following
motﬁods: {a) panning, (b) ground-sluicing, (¢) opencast,

(d) hydrewlicking, (e) gravel-pumping, (f) dredging, snd in
exceptional cases (g) sharting. MNost of these methodis are not
"mining" in the strict sense of the word.

(a) Placer Mining.
3. The genersl principle of placer mining lies in the
fact that tinstone is a heavy material, whose specific gravity
is 6.8 to 7.2; it is thus about 3 times as heavy as common '
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rocks and stones. Tinstone can, therefore, be easily separated
from its gangue by means of water, which is an indispenssble
factor in placer exploitation. :

4, Panning. Panning is practised in streams draining t;xr
bearing grounds. It is the most primitive method of tin winning,
requires no initial outlay other then the cost of the pan, and
has the further attraction for indigenous peoples that 1t can be
carried out by children and elderly folks. The pan (See Note 2)
is a large round dish-like article, frequently made of woéd, or
thin mild at‘osl, in which by & swirling movement, water is made
to carry away the lighter iinorala and rocks, leaving the tin-
stone as a concentrate. Normally, 1 to 1% cubic yards of earth
can be trected ‘by each person per day, yielding 1 to £ lbs. of
tin concentrates. In exceptional cases the yield may be as
high as 20 lbs. Panning is the only suitable method of mining
in & narrow stream full of Jarge boulders.

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

5.  Ground-sluicing: When the mineral occurs on hille
sides where sufficient water is available, and where mine

gﬁg_%. The pan is called “"Dulang" in Malaya; Duleng washing
s & fairly important occupation, especially among women and
children in most producing countries in normal times.

n‘}
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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,
where the swift-flowing water carries away the lighter materials
and leaves the heavier minerals - tinstone~ in the uprer part
of the trenches.  The impure concentrates are then removed and
cleaned in the small sluice boxes. This is a method suitable
for working lowegrade deposits that cannot be economically worked
by any other method, but recently it has lost favour because
the mine tailings damage agricultural land, roads, railways
in the valleys below. Various governments have either prohibited
ground sluicing or made regulations regaerding the disposal of
tallings, which render this method noéo expensive and less

attractive.

6s Opencast, Hydraulicking and Gravel-Pumping. 4 variety
of tin-winning methods are included under this heading, ranging

‘troa the most primitive method of exclusive hand labour to the
more capitalistic methods using wuior-yrosuuro and pumps. The
common idea is to (a) break up the tin-bearing ground, and
{b) carry the broken ground to the surface where it is washed in
sluice~boxes.
(a) The ground may be cut by the following methods :
(i) by steam navvies, mechanical shovels or drag=
3ines whish make large excavations ;
(i1) Dby hand labour using a kind of instrument like

2 hoe;
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(id1) by water under natural or artificial pressure.

Powerful Jjets of water are made to issue out of a

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

and to break up the ground. 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 corries on his shoulder. 7This is often done

by relay, as fhe height is sometimes as much as 60 feet

or more; ' |

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

animals, steam or slectricity; _

(i41) by gravel-pumps, driven by steam or electricity

(iv) by hydraulic elevators worked by suction.

The material is washed in trough-shaped sluice-boxes.
Water is brought into the head of the box, the broken grownd
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 grownd, and coolies to
cerry the Karang (broken up ground) to the surface. Better
equipped mines combine hydraulicking with gravel-pumps or |
hydraulic elevators., Siﬁco 1918, gravel pumps have become more f
and more popular with the Chinese and native mines in South-Zast g
Asia. Gravel pumping has the attraction of being a labour- i

saving method, and at the same time necessitating moderate
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capitalisation., Women can be employed, especially to clean

up the sluices.

T Bucket dredging: A bucket dredge is & self-contained
floating factory built on a pontoon which floats in the working
paddock. 4n qgglons chain of steel buckets dig up the soil

from the bed of pools or rivers at depths varying up to over
100 feet. The goll thus excavated is depdeitod in a hopper

and cleaned by automatic processes.

The work is performed and the tin concentrates produced
inside the dredge. Tailings are cast out behind as the dredge
moves along. HMost of the éaxly dredges were steam-driven, but
modern ones are fitted with electric generators or driven
electrically from a central power station. 1t may be made to
work 24 hours a day. The pontoon floats in the rivers with
tin-bearing beds; bdut sometimes the dredge may work out in sea
bayi. Where sufficient depth of water on land is not available,
a big pool is dug for dredges in which they float across a
wide expanse 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 e cppacity of digging about 130,000 cubie yards of
sond and gravel per month, producing between 30 and 60 tons of
concentrates. In 1930, a new drehgn'of a Malayan Company had
a monthly throughput of 268,000 cubic yards and output of 86
tons of concentrates. JIredges constructed in the United States
in 1946 for the Netherlands Bast Indies have & monthly capacity
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of about 400,000 cubic yards, and an estimated yield of about
150 tons of concentrates.

The great advantage of dredging 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. ZExiensive low=
grade areas not previously economically workable have been
treated with marked success by dredging. 4 well known case is
that of the flat lands near Taipiﬁg, Perak, in Malaya, where
very extensive areas that had previously been partly worked by
Chinese and abandoned as being unworkable, have been dredged
with excellent results. A modern dredge may successfully oper=
ate on & ground with cassiterite content as low as ¥ 1b. per ocubde
yard or 1 part in 8000. :

A bucket dredge represents a considerable initial cost =
in the 1920's it was between £50,000 and £250,000; in 1946
Dujoh dredges bought from the U.S,A. were reported to cost
$8,000,000 sach,

On the other hand, dredging is a labour-saving device.
It was alleged that in 1929 on the average, a dredge employed
160 men and that its output of concentrates wén eguivalent to
the amount won by 2,000 Dulang-washers (See Note 3). Comparing
the two peak years, 1929 and 1937, in Malaya, we see that in
1937 tin production incressed by 12%, with a 16% reduction in
employment. Malayan output per hoad per year h;s risen from
0.5 tons in the late "twenties to 0.8 tons in the late 'thirties.

Hote 3. "Tn" (A.0.M.C,) April 1929,
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Dredging is unsuitable as a mining method in an area
where the surface cf the bedrock on which the deposits rest is
irregular, unless the deposits are thicker than the dredging
depth. 7The presence of much clay, sunken tree trunks and
boulders in the deposit is e2lso a serious obstacle to the working
of a dredge.

Bucket aroﬁging was initiated into the tin industry
by an Aiustralian in 1907, operating in the bay of Puket Island
of Siam. It was introduced into the FYederated Malay States in
1912, Since then it has spread throughout Malaya and other
alluvial fields. The number of dredges operating in Malaya
rogse from 2 in 1918 to 18 in 1919, 40 in 1925, 105 in 1929;
during the 1930's, owing to the restriction in output, it fell
to 23 in 1933 but rose again to 93 in the peak year of 1937.
The tonnage of tin produced by dredges in Nalaya was as follows =
1913 162 tons = o.ag of total Malayan output.
1924/5 9,000 tons = 20.0% of total Malayen output.
1929 25,080 tons =» as.v@»or total Malayan output.
1937 36,180 tons = 40.33 of total Malayan output.

Similar trend was shown of the importance of dredging
-in Siam, N.B.l., Durma and other placer mining countries.

8. Suction-cutter Dredging. In a suction cutter dredge
the appliances for cutting and elevating the ground, inastead of

being buckets, consist of a rotating cutter similar to an

ordinary electric fan, only much bigger. The broken ground is
sucked up to the pontoon by a powerful gravel-pump. Although



a suction~cutter dredge costs much less than a bucket dredge,
and is more efficient in an erea with very eroded limestone, it
is unsuitable 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 werﬁ still in use in the Duteéh Bast Indies right up

to the last war.

9. Shafting: Where the ore-bearing gravel is very deep,
underground mining is necessary. This method is rarely used

except in Nigeria.

10. The following table for Malays illustrates the relative

importance of the above methodss=
Table 1V.

Dredging s¢ s 4o 30 48
Gravel=pump . *s 45 38
Hydraulic RSy 8 4
Other open=-cast ve 6 4
Dulang washing .e 2 1
Alluvial shafting .. 0.4 0.08
Lode Mining ve .e 6 4
Miscellaneous «s .+ 2 0.1

Source: TF.M.S, Mines Department - Statisties relating to the
nd .

Note 4. W.RJones, op.cit. pp.87/88.
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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.

11. 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 ponaiblg in two ways, according
to the configuration of the ground. if the deposit is above
the general ground level, i.e. if the lode is traceable near
the base as well as on the upper portion of a hill, it can be
reached by'adits" or tunnels, i.s. horizontally, but if the
deposit is below the ground level, shafts have t0 be sunk
vertically. The rock is broken down in the working face by
blasting, machine and hammer drills being frequently used to
hd&o 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, underground
lode ninihg is more expensive than placer mining (and 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 artificdal light. Moreover
there are inherent risks in lode mining which cannot be provided



133
against, The lodes may turn out to be poor, the mineral may
change 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 probadbly
an important reason why in lode mining countries such as
Bolivia, there are fewer and larger mining units than in other
fields.

‘ Moreover, the deeper the shalfts 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 production is ih progress or not. This
is a factor in the calculation of the miner when deciding upon
whether or not to clcln‘his 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 tinflelds 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 exploit-
ed both by shafts and adits. Tin winning in the Western
Hemigphere, on the other hand, is and has been for a long time,
in the form of lode mining, especially in the U.K. and Bolivia.
In lode mining, the vein matter must in general carry from 1 to
2f upward tin to be economically workable, compared with 1% in
the case of dredging. ‘ :
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II 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 Zast and Africa do not need
elaborate treatment as the tin 1s mpre or less pure and free
from foreign complicated elements, such as pyrite and wolframite.
Nature has already done most of the work and a concentrate of
70% - 75.5% or more tin cen easily de obtained by simply
soparating.thn tin oxide from earth, stones and other impurities
by means of water, Complex ores from lode mines, on the other
hand, need crushing, roasting, magnetic or chemical treatments
in order to produce a concentrate which has a tin content of
60 or less.

(a) Rlacer oves.
14. Washing placer ores is essentially tw-stage sluicing
vwith hand Jiggling of coarse finishing sluice concentrate. First,
coarse material Is removed on a screen; the ore is cleaned up
by hand on small film 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 used., 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 production, With the more widespread
use of dredges and other labour-saving 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 jige in pluce of sluice boxes and then the improvement in the
type of jJigs used facllitated the handling of a larger amount
of ground, and effected a greater saving of tin, thus decreasing
the working costs still further.

(v) Lode ores. 4
16. Lode ores are generally complex. C.L.Mantell in
his classic work on tin mining divides complex tin ores into‘
four general clagses -

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

sarrying no other metals of economic value;

(ii) ores with high silver values and economie

amounts of gold, lead and copper;

(1ii) ores containing workable quantities of thngnton

and arsenic;

(iv) ocomplex tin, tungsten and lead materials,

worked for all three metals.

Some Bolivian ores fall into classes (1) and (11);
Class (1i1) is exemplified 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 (i) the product concerned is a single
commodity, whilst in Classes (ii), (iii) and (iv) tin appears
as one of meny commodities, jointly produced from the same
process, This fact is an element contributing to the inelasti-

city of the supply of tin with respeet to price changes.
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The technical process in dressing lcde ores consists
of two parts: (a) erushing the rock containing tinstone, and
{(b) separating the impurities from tin,

Cagsiterite is often embedded im solid rock. By the
process of cerushing, which may be done by rock-breakers, atampl{
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 breaking csssiterite orystals too finely so that a considerable
proportion of the tin may be lost. An ore which contains the
cagsiterite in large crystals with a light gangue can be dressed
cheaply with little loss. /An ore in which the cassiterite ls in
very fine particles will yield a lower recovery and cost morxe

to extract. ?

After crushing, impurities have to be eliminated from
tin. Commercial values of these impurities such as lead,
tungsten, arsenie, otc;, are recovered and sold. Pyritic maiter
is eliminated by roaeting;. copper sulphate is removed from the
roasted ore by "leaching" the latter with water. If the ore
containg wolframite elements, a magnetic separation is needed.
The presence of antimony, lead, bismuth, scheelite or sulphides
reguires 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 one

of the following ways =



137

(i) =sell the concentrate to a smelting firm (this
is the most common practice),

{(ii) send the concentrate to the smelter for smelting
but remain the owners of the metal, which they
subsequently sell,

(iii) smelt the concentrate themselves, as ig done
by Chinese miners in China and elsewhere (the
metul is subsequently sent for final {reatment
at a refinery). .

Whatever the course a miner may take, the revenue per
ton of concentrate which he receives will depend on: (1) the
percentage tin content of his concentrate; (2) the amount and
tyve of impurities contained in the ooncontratos. Excesasive
impurities are penalimed for in the calculation of the concen-
trate value.

(B) MINING PRODUCTION BY COUNTRIES.
General Observetions.

17. Tin has been known to be mined and used by man since
times immemorial. In early days, Phoenician traders have
travelled to the lberian Peninsula and Cornwall to obtain tin
for their brongze and pewter. Cornish tinfields were among the
oldest to be exploited, and in the first half of the nineteenth
century, they yielded between a third and a half of recorded
world tin productions Other old tinfields on record were China
the Malsy Peninsula and Indonesia. - The South American and

*‘)‘z %
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African deposits were probably exploited in the olden days by
aboriginal peoples, but little is known about them. Bolivian
outﬁut did not assume & significant magnitude until the 1890's.
Nigerian production was stimulated during the first World Var,
end that of Belgian Corigo, twenty years after. Australian
production figures were important in the 1870's; but since then,
they have gradually declined. World production waa probably
about 10,000 tons in 1800, it reached 100,000 tons a century
later. This last figure was nearly doubled in 1929, and a ;
little more than doubled in 1937. Between the last two dates,
during the trough of the slump, occurrod a serious drop in
production, principally caused by world wide organised restrict-
ion of output. VWorld production then fell below 100,000 tons
 for the two years 1932 and 1933, In the big wartime spurt,
world output reached & record peak in 1941 when 238,000 tons of
tin were won, After a long period of steady and gradual increass
tin production of the world in the twentieth century exhibited
two characteristics of rapid and large increases, and wide

range of oscillations.

18. The rapid expansion of tin output in the first quarter
of the present century was aue to the intensive industrialisation
of the Westemrn countries, which created an ever-inoreasing
demand for tin for use in machinery and food packing. This
increase in demand drove prices up, and thus stimulated pioneer

and adventurous searches for tin deposits. The result, when the
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success of some pionecr work was made known, was cumulative for
two reasons. | The deposits were usually concentrated in large
areas and one discovery almost automaticslly led to a number of
discoveries in the neighbourhood. Secondly, tin deposits were
found in difficult, mostly hitherto inaccesalible, areas of the
world. Once roads, railways, or even tracks and paths were
traced, they openaed the way for other less adventurous miners
to follow on.

Up to the first World War, the inerease in world tin
production was effedted mainly by the blg inorease in labour
rforce, accompanied by & 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

ntages, though production continued to rise.

19. Table IV.2 shows the principal countries in which tin
concentrates are produced.

No important conauuing country has tin mines vithin
itn own territory, except the U.K., whose mining glory is,
however, a matter of history. DBefore 1942, South-BEast Asia
and China produced more than 70% of world output, South America
vetween 12% and 24%, and contrni Africa about 9.
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Table IV.2.

Produetion of Tin Ore,

(in '000 long tons of metal content)

L % of World
8701900 1913| 1921| 1929|1932| 1937 1947 Prodgotion
n
1929| 1937 |
- w
alaya | 9.0 |[43.1 ]| 5l.4| 36.2] 69.4|29.7] 77.3| 27.0|| 36.0] 37.5
17.6| 20.9| 25.4| 35.9|15.7| z9.1| 15.9]f 18.6| 18.8
X
349| 6.7| 6.1 9.9] 9.2 16.‘ 1.4 85.1] 8.0
Re9] B.3| 6.3] 6.8] 7.4] 10.,5] 4.0/l 3.8] 5.1
- 0.3 10‘ go‘ 2.6 503 006 102 306
» =
o = :
- 3.9 501 1007 403 10-8 901 MF 508
X
- - 0.6 1.0 0.7 8.9 14.4 O'.& 4.3
4.3] bB.,3] 0.7| 5.8] 1.3 2.0| 0.9 1.7 1.0
4.8 7.8| 3.6 2.8]| 2.,1] 3.6] 2.0 1.1 1.7
85.4[133.8(115.7(192.6{99.8 |207.5 {114.,01100,0{100.,0
Sources : 1937 and 1947 ITSG; the rest ITRDC.
-=w < 100 tons ® = subject to guota restriction

* = export figures + = included in Malaya.
X = subject to rlat rate restriction.

The figures for 1947 illustrate the effects of the
war and post war conditions. The outputs of all countries in
the Far Zast were reduced by about 60$,~oompared with 1937 -
90% in the cases of Siam and Burma. Production in Belgian

Congo and Bolivia, and in Nigeria to a smaller extent, was
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greatly expanded during the war, although it has been reduced a

little since the end of hostilitlies.
The picture in 1947 is that of a transition, since the

Eastern mines were being rehabilitated and reopened.

I South-East Asia.
Chinese and European.
20 Barly mining activities were carried out by panning,

primitive shafting and open cast methods employing almoast
entirely hand labour with simple tools and implements. In S.E,
Asia, Chinese participation in tin mining dates as far back as
the eighteenth century, probably earlier. %he skill of Chinese
miners wgs recognised by the native rulers of various states as
superior to that of their own subjects, and on several ocoanibnl
Chinese in Southern “hina were persuaded and enlisted to go to'
Malaya and Indonesia to work the mines. Several nsw towns

in Malaya were created bearing Chinese names given to them by
these emigrants. It was the violent guarrels among the Chinese
miners regarding the ownership of mines in the district of Larut
in 1872 which led to an intervention by the British, then in
effective control merely of the Straits Settlements. In 1874,
Perak, one of the two most important tin mining states in Malaya
came under British rule. Sinee that date, "European® ,especially
British enterprises began seriously to work tin mines in Malaya.
(Ses Note & on the next page).
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Previously Buropean interests in tin from South-East
Asia were mostly confined to trading activities. In Malaya,
trading stations to control tin trade were established on the
Perak and Selangor rivers in the 17th century by the Dutch. In
Indonesia, the (Dutch) Zast Indies Company obtained a trade
monopoly of tin from the Sultan of Palembang early in the
18th century; but mining rights in Banka and Billiton were
first ceded to the King of England in 1812, and transferred to
the Netherlands government four years later. In “iam, European
tin winning did not start until the beginning of the present
century. '

Since the later part of the nineteenth century and
the beginning of the twentieth, the share of "European” enter-
priges in tin mining in South-Rast Asia had increased consider-
ably. ThHe Indonesian mines have been exploited under Dutch
control -~ both state and private - ever since 1816. The output
from Siam was entirely from native mines in 1900: in 1929
five-eighths of her production was estimated to hawe come from
Australian and British Companies, (See Note 6), the rest being

) The first successful Zuropean tin mining company in
aya was a French company: The Socletd des Ztains do3§&et
formed in Paris in 1880. Since then few French companié QEWF

in the tin industry in Malaya. In 1929, French interests
econtrolled about 2» of the total Malayan output, equal 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 Hurope. In the same way "native” 1s meant
to include isiatic immigrants, such as Chinese in Malaya.

ot William P.Rawles: The Nationality of Commercial
!uu%rgf'or World Minerals. (The Mineral Inquiry, American Insti-
tute of Mining and Metalurgical “nginesrs, N.Y., 1933) p.37.
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divided between Chinese and Siamese concerus in the ratio 2 : l.
In Malaya, in 1914, the Chinese produced about three-guarters,and
the Zuropeans one guarter of the total output of 50,000 tons. In
1929, when total output was 70,000 tons, Suropean mines contri-
'bhted approximately 50%, (plus another 11% from their property
sub~leased to Chinese) (See Note 7), and Chinese mines proper
36%. In 1940, the proportions were respectively 64%, (8%), and
a#, with a totael of 80,700 tons. j . .

: 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, whether owned by Zuropeans
or Chinese or any other nationality, whether state oxr private
- enterprise, an ovemwhelming proportion of the labourers employed
are Chinese. (See Note 8). In Malaya, where more detailed
statistics are available, the distridbution of labour forge in

mining, according to nationalities, was as follows =

¢ 7. EBuropean Companies sometimes granted sub-~leases to
E§§n010 miners over portions of their properties. The sub-
lessee extracted the mineral values and paid tridbute to the sub-
lessor at rates varying between 10% and 25% of the output.

ote 8. "Anyone who has had any contact with the Chinese

ng community of Malaya must be filled with unbounded admir=-
ation at the ingenuity of their methods of mining tin, both in
the hills and in the plains, and at the sssiduity with which
they work; and no one will contradiet 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
Maleya. (Kuala Lumpur 1939) (p.&a?.
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Table I1V.3.
Labour in F,M.8. Tin Mining Industry - By Nati ities.

Total Percentages of Total
Europeans Chinese Indians Malays
1922% 82,000 0.4 93.0 4.6 1.9
1927% 123,000 0.4 88.0 8.8 2.5
1933 39,000 0.7 86.1 8.6 4.2
1939 66,000 0.8 77.6 12.6 6.1

(* Total for all minerals for 1922 =nd 1987; tin only for
1933 and 1939)
Source: F.M.5, Mines Dept: Bulletin of Statisties relating to
e Nining Industry.
The Chinese also form a high percentage of tin mining
lebour foree in Siam, Indonesia, Burma and French Indo-China.
Labour and Productivity of Labour.
2l. The number of labourers of all races engaged in tin _.
mining activities increased considerably during the last halt.ot‘;
the nineteenth century. The number in Malaya reached an all=-
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 introduction and improvement of labour-saving
machinery. Between 1908 and 1923, the output of Malaya was
reduced by one-fifth; but the labour force was more than halved.
In 1929, about 100,000 tin mines in Malaya produced nearly 70,00C
tons of tin, whereas approximately twice that number was needed
in 1909 for an output of 50,000 tons. Allowing for the differenc
in the richness of tin deposits mined at the two dates, the

productivity of labour must have inereased by at least 150%.
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During the severe restriction period of 1931-1933, the number
of workers in Mulayan tin mines shrank still further to about
39,000 at the end of 1933, since which date until the war, it
remained between 80,000 ané 80,000, surpassing the latter figure
by & 1little in 1937 and 1940. In 1940, 82,500 workers produced
about 83,000 tons of tin. The annual productivity per head of
labour in Malaya was eapprozimately as follows: (See Note 9)

1909 0.25 tons
1919 0.37 tons
1929 ; 0.70 tons
1940 1.00 tons

Similar inerease in productivity can be detected in
the case of Siam, but no figures are available, except for 1937,
when the annual produet of labour in tin mining was slightly
over 11/10 ton per head. (See Note 10).

In Indonesia, after reaching a peak before the first
World War, the number of the tin miners gradually declined while
output ineressed. The average yearly outputs per head were as

follows: (See Note 11).

1920 0.51 tons
1933 1.26 tons
1940 1.66 tons.

ote 9. Calculated from data in F.M.S.Mines Dept.Bulletin of
otatistica. In this and subsequent calculations the numbers of
miners include those on development work. This, however, does
not“;:rioualy affect the trend of productivity shown in the
resn S

Note 10. = §§§§§%5 labour according to the 1937 census, See
gtatistical Yearbook.

gg!i_;%, Calculated from data in Netherlands Indian Report:
atistical Abstract,(Centraal Eantoor voor de Statistick van
het Departement van Bconomische Zekin, Batavia).
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The Use of Machinery and Power in Malaya.

28. The increase in the productivity of labour in South-
East 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 steam, oil and electricity.
After the failure in the earlier attempts, simple machines were
sucgessfully introduced in the Malayan tinfields: 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 near Telping,
to supersede the Chinese waterwheel and chain pump. The success
of this government experiment induced & large number of Chinese
miners to follow and instal similar 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 Socidté
des Btains de Kinta; and five years later, the first hydro-
electric power station in Perak was established, also by the same
company .

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



147

Improvements in the transport system led to the
lowering 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 Eintas The adeguacy of water supply was ensured by the
construction, since 1900, of pipelines whose normal delivery,
just before the second World War, was 6,000 cubic feot of
water per minute.

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 Jepartment made
several attempts to encourage the use of dredges; but miners
remained sceptical until, after hard struggle, the success was
demonstrated by the Malayan Tin Dredging Ltd,, in 1912. Since
then the number, capaclity and efficiengy of dredges have

increased considerably.
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Table IV.4

Dredging Output and Dredging Labour in the ¥.M.S.
(Source F.M.S.Mines Dept., Bulletin of Statistics.)

1 II oI iv vy VI

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

Dredges output of Total | per Force in |per

operating (*000 tons| output. | dredge |Dredging|Dredge.

at the end |of metal) (Tons of | (1000)

of the year. metal)
1913 2 .26 0.3 81 1.3% | 132%
1921 30 4.7 13.5 155 5.6 187
1985 42 9.1 19.8 216 7.8 179
1929] @ 105 87.2 38.9 259 16.8 160
1933 23 10.8 45.0 467 6.5 28¢
1987 93 36.2 48.1 389 16.2 173
1940‘ 104 42.2 52 .4 406 16,4 | 171w

# =« Figures for 1915 when the number of dredges = 10
(1913 figures not available.)

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

The table shows the increase in importance of dredging
as & tin mining method in Malaya. Between 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
Intermational Tin Committee, and the corresponding figures in
Cols. 1V and VI are exaggerated. In 1940 there was practically

no restriction.
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Columns 1V and VI together illustrate the fact that
during the period, the average capacity of the dredges was great:
ly expanded, and at the same time the dredges became more |
moechanised, in the sense that more output per dredge was obtainoﬁ

with a slight decrease in the number of workers per dredge.

283. Before 1930, most dredges were steam-driven. During
the decade boroxo the Japanese war, the tendency was for steam
to be superseded b, oil and electric power, although in virgin
cowmntry where firewood was obtainn@;o¢tral the Jungle, and
transport costs high, portable atoéﬁ plants were generzlly
employed. In 1931, out of the 120 existing dredges, 80 uso&
steam, 40 used electricity. The respective numbers at the out-
bresk of the 1942 war were 64 and 63. On board the dredges,the
mothod of ore concentration had also gradually changed since thi
1920's from the boxes system to the jigs system. In 1931, 63
dredges used sluigce boxes as against 57 using jJigs. 4t the

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

gotc 1% Cpe Bligabeth S.May “The International Tin Cartel" in
+Xo.Blliott, ete. :International Control in the Non Ferrous
Metals (MaclMillan s H.Y. 1937 ) 1.3180
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regarded as too poor to be commercial 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 tin mining
in Malaya is illustrated by the number of active horsepower
used for tin mining.

Table IV.5.

Active Horsepowsr of Machine ed in Ti neg in F.M.8
(Source : F.M.5. Mines Dept., Bulletin of Statistics.)

(2000 aattted) | Liann Taae] - | &F 18 Gwineks
1000 omitted) :
1905 7.1+ 51 0.14
1913 24 . B+ 51 0444
1981 56,2+ 36 1.60
1926 98.1+ 48 2,05
1929 171.8+ 69 2448
1933 108.2 85 4.21%
1937 278 .4 78 3,57
1940 819.1 83 3.84

+ = estinated, since the figures werenot separated for tin
mining until 1930. A
# = 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 & great number of gravel-pump mines.

The number of mines using gfavel pumps increased rapidly since
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their introduetion in the last part of the 1l9th century. Juring
the 1914/18 war and post war slumps, the rate of increase was
checked and the number probably declined. The increase was
resumed in the 1926/7 boom, and by the end of 1929, out of
1,886 tin mines operating in the ¥.M.S5., there were 428 using
gravel pumps: this was 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,

Table IV.6.

End of |Total|Gravel|Dredging|Hydrau~|Open |[0thers|Smell mines

Pumnp licking |Cast No machinery]
and £ 50

i 020;;2!0 \
Dec.1929]1,286| 428 | 69 36 18 | 28 707
Dec.1932 (1,068 281 28 38 35 | 14 728
Dec.1927 |1,003| 635 68 3¢ |10 | 25 229
June 1929| 666| 309 38 38 18 9 254

Table 1IV.6, which should be read together with
Table 1V.1l,illustrates two points: (a) the incressing importance
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 methods: (b) YdYefore 1931 the tin
nining industry in Maleya had a highly competitive structure,



| 152

as indicated by the existence of a large number of small mines.
The majority of these small mines disappeared between 1932 and
1940: the 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 capitalised companies, a&s well =5 towards
amalgamations of existing companies. Unfortunately, detailed
and comprehensive figures regarding the total capital invested
in mining in Halaya are not obtainable, especially with
reference to the numerous small producers whogse concerns had not
been converted into Limited Companies. (See Note 13). For the
arodgiug companies along, the total issued capital was about
£13 million in 1989, rising to £15 million in 1931 and declining
to £14 million in 1939, but the average lssusd capital per compan
increased from about £166,000 before 1929 to £200,000 or over
between 1981 and 1940. This was due to a 12{% reduction in the
numbexr of dredging companies. |

Machinexy and Power in Siam.
24,  The development of tin mining in Siam followed e
similar line as in Melaya, with regard to the use of dredges,
gravel pﬁnp- and power. The number of dredges in operation in
Siem started with 1 in 1907, and steadily increased to 12 in
1918, 17 in 1927; since then the inorease bocume more rapid,
reaching 89 in 193l. In this period 1927 to 1931, output
from Siam made lorge strides from 7,300 tons in 1927 to 8,500
in 1929 and 12,000 in 1931. In 1936, under the official

ote o ©.f. Sir Lewis Leigh Fermor, op.cit. p.69.
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restriction scheme, 28 dredges were in operation, with 14 others
under construction and temporarily stopping. As in Malaya, the
average capacity of the dredges inoreased as well as their
number .

In Siam, gravel pumps played a rather smaller part in
tin mining than in Malaya. Just before the outbreak of the recent
wer, 65§ of the total output came from dredging, 25% from
gravel ;unping. and other alluvial methods, and loﬁntrom lode
mining. There were approximately 180 units employing gravel
pumping, ground sluicing and open cast methods.(See Note 14).

The development of dredging in Siam is shown by the
; following table:

Table IV.%,

Dredge Output in 81;5,
(in long tons '000 of tin-in-ore @ 72%)

(Source : Statistical Yearbook of the Kingdom of Siam.)

Year April/March 1916/7 1921/28 1925/26 1930/1 1937/8
I Total Output 8.8 6.1 7.9 12.0 156.7
I D“m Qutput 2.9 3.1 2.9 7.0 9.9

111 sﬁg)'aa ? of . - o i ik

At the outbreak of the recent war, there were about

30 "European' cogipanies working with 40 dredges and 3 lode mines.

!

Note %4 JoJ Oroston "Siam's Mining Industry offers new '
pportunities”. Engineering and Mining Journal, Vol.l47, No.lz2,

p.ﬁlo
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One of these was Danish, two were registered in Straits Settle=-
hents, and the rest almost equilly distributed between British
and Australian nationals. There were also in operation five
dredges oyned by Siamese and Chinese concerns. Small "native"
mines numbered approximately 250. Capital invested in tin mining
companies "80 far as can be e¢stimated" was about £10 million.

Machinery and Fower in Indonesia.

26, Although the process of large-scale mechanisation in
Indonesian tin mines was somewhat slower than in Nalaye and
even Siam, a large proportion of output was obtained by simple
mechanical methods in the form of gravel pumps and sluice pumps
sinoe before 1914.

In the early 1920's, 67% of the output of Banka was
obtained by means of sluicing punés, 11% by machine cutters,and
ﬁlf'by hand labour and elevating bolt-.' In 1926, about 80% of
the output was obtuined with the help of mechanical npplisiool
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 roatriction. dince the adoption of
dredging in 1927/8, the share of output by this method had
increased greatly. Starting with 470 tons or 2% of total output
in 1927/8, it became l‘f in 1929, or approxim:t&ly 2,800 tons.
During the ensuing low price period, production was concentrated
in dredging, which proved to be the cheapest method. The share
of output bf dredge rose to 3lf in 193l. During the subsequent
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recovery, still more éredges were commissioned, and at the out-
break of the second World VWar, there were in Banka nine bucket
dredges of various siges and capacities, as well as three suction
cutter dredges.

In Billiton, tin mining was more mechanised than in
the Government mines of Banka, By 1984 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 low,.

The ecapital 1nvoéted in tin mining in Indonesia
increagsed considerably between 1924 and 1929, and again during
the boom of 1937. The book value of the assets in the |
Government's Banka undertaking, excluding stocks and storehouse i
goods, nearly doubled between 1920 and 1929, the increase being |
more rapid during the last five years when it rose from 13.0
million guldens to 20.4 million. The total capital of the
Billiton Joint Mining Company (N.V.Gemeenschappeli jke ‘
i jmbouwmgatschappij, Billiton), formed in 1984, was 16 million
guldens, all paid up. Singkep, the smallest islend of the three,
was operated by N.V.Singkep Tin Exploitatie Maatschappi], whose
original peid up capital was 4 million guldens. OSince 1933,this
Company was amalgamated with the Billiton Mastschappi)

(Biliiton Co.) and the issued capital wes increased to § nillicn,
of which only 1/5 was paid up.

|




156

11 Africa: Nigeria.
26. Modern mining in Nigeria did not begin until the first

decade of the present century, when several éxpbrations were
undertaken by the Niger CUompany, and the imperial Institute.
The Niger Company began by mining and smelting tin
ore in small quantities, but later it confined itself more to
prospecting and proving ground for sale, and to the nanagement
of outside flotations, while retaining half the mineral rents
and mineral royalties. In the early stages, the commercial
life expsctation of the tin deposits was estimated at no longer
than five years, consequently only primitive mining methods were
employed with small capital investment., In the 1989'3, after
more extonsive study of the field, there was complete change of
opinion about the future of tin mining on the Bauchi Plateau.
The deposits were very complex, and local geology remained as
difficult as ever to unravel., Another great difficulty was the
phortago 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 fuel and the high transport costa for
coal, oil, machinery and tin ore made mining technically
difficult, as well as unremunerative. The oonplexity of tin
deposits led to the edoption of several mining methods on the
samé 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 hydraulie
methods ffom most mines, and steam shovels and draglines were
adopted instead as mechanised means of removing the sometimes
considerable depth of valueless over-burden covering the orea.
The high cost of fuel and transport kept output down 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 completion
of a few rallway lines and roads ma@e it possible to step up
production until it reached the peak of nearly 11,000 tons in
1929.

The most important improvements in the transport
system occurred in 19287 when a railway line was opened linking
the tin areas directly to the coal-fields in the South, halving
the cost of coal, and in 1932 when the completion of a rallway
bridge reduced the freight for ore by more tham 30%. The
erection of two hydro-electric power plants, which were comple ted
in 1925 and 1930, also contributed substantially towards the

lowering of production costs.

27. The Nigerian deposits 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 underground mining, or lotoing. In gonorgl, deppite the
incrense 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 chqaper power since the 1920's brought gravel pumps to the
fore as the most important mechanised method. Dredging was not
as successful here as in S5.B.Asia, although it was used whenever
climatic conditions, especiclly water-supply, allowed, and |
wherever used, the coat per cublic yard of earth treated was the
lowest. More suitable to the drier Nigerian conditions than
dredges was the use of steam shovels and draglines to strip

the overburden. The stesm shovel was initiated in 1925; three ;
years later there were twelve in use and several more worQ %

installed subsequently. Draglines were subsequently considersd
more effective as excavating machines than steam shovels, whose %
scopo of cut was narrow and which were unsuitable for wet ground.
These mechines were driven by electricity, diesel engine or
steam engine; electricity becoming more and more popular.
Hydraulicking and grownd sluicing were also employed in various

places. The centribution of lode mining was not important.

28. The tin mining industry in Nigeria was composed of a
large number of small concerns until the second part of the
1920"s .Thépe-were ins 1922 eighty~three mining concerns, about
45% of which wers individual holdings, the rest medium-sized
limited liability companies. 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 89 respectively. The agzregate capital
issued of tin mining companies was, at ite peak in 1928 about
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£10 million, (See Note 156). All tin mining interests were
British, except one or two not very important French companies.

29. Notwithstanding the increase of mechanigation in tin
mining, the bulk of output still depended on hand labour,
especially during the depression when miners resorted to the
trivute system, and plants were left idle in favour of more
primitive working which had the advantage of the lowered wages.
The majority of the African labourers were not indigenous of

the Bauchi Plateau, although many of them were born there.

The lebour fdrce in tin mMining industry (including the production
of by-products) amownted 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 depression until it was rtdnocd\
to below 15,000 in 1933, rising again to 36,000 in 1937, and to
2 record of 68,200 in 1944, Approximately 1/3 to 2/5 of tﬁl
labour force were tributers.

?ha productivity of labour in Nigerian tinfields
gompared adversely with that in South-Zast Asia, aﬁd the general
trend in the inter-war period was a declining one, despite
increased mechanisation. The following is the average annual

productivity per head, reckoned in tin content:

—

ggﬁo 15, cs. S.H.Frankel : Capital investment in Africa.(R.1.]1.A,
«UsPs 1938) ppel62 and 166; also Lord Halley: An African Survey
RuIslede, O.UP. 1938) p.1222, :
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0.39 ton in 1922

falling tos. se 0O.22 ton in 1927

rising to .. ss 0,37 ton in 1931

falling to.. s 0,85 ton in 1934

rising to .. se 0,40 ton in 1936

falling to.. e 0,19 ton in 1945.
(The last flgure, of course, did not provide fair comparison,
gince low grade arees were worked during the Qar).

Belgian Congo.
30. The Belgian Congo (including the mandated territory of
Ruanda Urundi) was the latest newcomer to the list of large
producers of tin. Small parcels of less than 100 tons were
produced during the 1914-18 war, at the end of which annusl
output was still less than 400 tons. This reached 1,000 tons in
1926, onl} to be reduced to 200 tons in the bad year of 198l.
Since 1933, progress has been rapid. Favoured by high prices
gsecured by the Intemational Agreement, which Belglan Congo
Joined at a much later date, and only with a generous flat rate
and later a high standard tonnage, the country's tin production
rose to nearly 9,000 tons in 1937. In 1938 it outpaced
Nigerian output for the first time, whereas in 1929 it was less
than 10% of the latter. luring the second war, such spectacular
progress continued, and in 1943 output reached a record of |
nearly 17,500 tons, or almost 18/ of world production. In 1946,
while the Far-Eaostern fields were still struggling in the
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process of rehadbilitation, Belgian Congo with an output of over
14,000 tons (166 of the world total), ranked second after
Bolivia. |

Although both lode and placer deposits were known to
exist within the territory, the bulk of output so far has been
secured from alluvial sources. Working conditions are very
similar to those in Nigeria, but, unlike Nigeria, tin was not
the principal mineral product in the Belgian Congo: 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 procoaihg in
importance diamonds which it surpassed in 1933, ¥For several
companies, such se the Union Minibre du Haut Katanga, the chief
output was copper, not tin.

The leading tin producer in the Belgian Congo in |
later days was Géomines (Compasnie Géologique et Minidre des '
Ingénieurs et Industriels Belges, S.A.), mainly engaged in tin
mining and smelting, although it owned cosl deposits and was

also interested in diamonds esnd other mineralel.

Because tin was, in most Congo mining companies, a
gegondary product, it is impossible even to estimate the amount
of capital invested directly for tin. Professor 5.H.Frankel

gstimated thntvtho capital invested for mining industry as a
whole was, at the outbreak of the first World War, about £13
million. (See Note 16). To this figure, Lord Hailey added |
217 million representing the increase up to 1928. (See Note 11).i

Q 6 0P001t0p01670 : ;
Not 7. op.cit 0’0133‘. il g
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Perhaps & third of this increment = or about £5 -~ £6 million
can be assumed to have been invested in tin. The stimulus
given to tin production during the war probably addcd.anothor
£2 - 83 million. ]In any case, the fact that the Congo tin
industry developed as an important undertaking long after copper
and other minerals, allowed it to benefit from the external
economies provided by the other activities in the form of hydiro-
electric power stations, roads and railways, dams and general
amenities, as well as availability of workers. This fact
contrasts with the conditions under which tin was produced in
Nigeria, and was one of the chief reasons enabling Belgian Congo
tin output to advance with great speed.

There were in 1932 five tin mining concerns in the
whole territory. The number rose to 29 in 1938, and further
to %6 in 1943. According to a Belgien study, out of 10 tin
mining companies founded between 1910 and 1935, there were 3
goncerns yielding annual average profits highey than 20% (one
of which was as high as 87% and another 654% - but, in the words
of the author cited "they ;oro newey cqnpanies and not repre-
sentative” ), one concern yielding 10 - 205, 3 ylelding 5 - 10%,
one yielding 0% and two had negative yiolél. (See Note 18). ;

ol rica: Bolivia,

1. Tin mining in Belivia remasined unimportant until the
188C's, when annual output rose from 300 tons to 1,6000 tons.
This became 9,000 tons by the close of the century and advanced

e 18. A.de Villenfagne de Loen: Etudes sur les Problemes
aux. (Bruxelles - Ztablissements Emile Bruylant,1946)
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to nearly 26,000 tons in 1918, The peak output was reached
in 1929 when over 46,000 tons were cxported. This is now
generally considered to be the maximum capacity of Bolivia,
irrespective of prices, and during the war, the most that
Bolivia could produce, in the face of tin shortage, was Jjust
under 42,500 tons in 1945. During the lust part of the 1930's,
partly owing to output restriction schemes, the level of pro=
duction was about £5,000 tons; in 1947, output declined from
the high wartime level to 33,300 tons.

The mining areas of Bolivia consist of a high plateau
stretching noariy 500 miles long and over 100 miles wide, from
Loke Titicaca to the Argentine border, at an eltitude of
12,600 ft. above sea level. The tin mines are at elevations 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 dlstributed over some ten distriocts.
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 @ifferent
from those in Africa, and the Far Bast, Wajor problems for
Bolivian miners were the low grade of the concentrates, the high
gost of transport, the inténsive capitalisation neecded for working

lode mines and the shortage 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.e$ '
before the war as ageinst l/ﬁoﬁ.or less tin in alluvial fields,
the average assay values of tﬁo concentrates produced by
Bolivia was only about 60$, and in some cazes the percentage was
g8 low as 208 - 30#. 1In érying to enrich the output up to 60%,
more than lhalf of the tin was lost in concentration. This
was due to the complex nature of the ores, the high conteat of
sulphides, chiefly of ﬁyrrhot:to. ‘The production and export
of lower jrade ores were, up to 1923, penalised by the system
of export duties asaessed on the basis of 60% metal, Since
1924, the szcale of export duties on tin barilla (coucentrates
of black tin) was altered and graducied in accordance witi the
degree of richness to which the concentrates were dressed. This
resulted in the general decline of the tin content of the
barilla exported, although it made possible an increase in the
gross tonnage exported. The decline in the tin content however,
meant a higher transport coat in to}ns of tin metal, as well as
higho: returning charges. The combined charges for smelting
and freights alone, on 20% concentrates, were higher per ton
of tin than the total coué of producing tin from alluvials.
(See Note 19.)

Boecause the mining activities 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.
' b
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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 long rail journeys - 400/500
miles - to Pacific ports in Chile, or Phru, for trans-shipment
to foreign smelters. The absence of good roads and the
consequent monopoly position of the railway company in the
southerm district resulted in the cost of transport being
extremely high, especially for the upward traffic. For the
same distance, the freight charge on Bolivian lines was three
times, and in some cases twelve times, as much as that on the
Peruvian lines. (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#%, and
transport and agency expenses another 13%, or 7 million
bolivianos. (See Note 21). |

33. Tin mining from lode deposits in such geographical

and climatic conditions necessitates heavy capitalisation, For
this reason, it was very highly centralised in Bolivia. There
were, at the bogiqning of the recent war, three big organisations
producing altogether 80% of the total Bolivian output. The rest

was shared by a large number of medium and small producers.

s

Note 20. Mining Journal (London),22nd November, 1930, p.914.
Eg%*JEL. Annual report of the Banco Central de Bolivia, 1929,
Pei ,
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The "Big Three" were the Patino group which, with £6,500,000
issued capital included the biggest mine, not only of Bolivia,
but of the world. The Patino group was mainly financed by
Bolivian capital, with some U.5,, and to & smaller extent,
Chilean interssts, The next largest group was that of
Hoehschild, in which Bolivian, Argentine, Chilean, British and
French interests were represented, with a total capital issued
of about £4 million. The third group, the Aramaye, with head
office in Geneva, capitelised 20 million Swiss francs, embodied
Bolivian, French, dwies and British interests. Some of the
medium sized companies were entirely or mostly American or
British, but the small mines were worked for the mogt part by
Bolivians who sold their produets thiough the State-controlled
Banco Minero. On the whole, the capital in tin mining was
predéminantly Bolivian.

4. Another big problem of the Bolivian tin industry was
the chronic shortage of labour, with the exception 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 "lIndians" of the Altiplano.
Would-be immigrants, especially the whito 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 agiravated the man-power
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problem, The Goveinment attempted to draft workers from
Chile where many were unemployed, but apparently failed to do so.
At the end of this war with Paraguay, not only were a large
number of the indlans and Cholos killed or failed to return
for Paraguay, but the effect on the ropatriatnd natives of
their return to the cold climate after severasl years in the
tropical swamps of the Chaco was to show that many of them
might be permanently incapacitated for hard work in the high
altitude, enfosbled 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
frontiers. 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. &t the beginning of the recent war, about 70,000
persons (See Note 22) were engaged in mining in Bolivia, many
of them seasonal workers, leaving the mines in the spring and
gummer to engage in agriculture. Approximately 70% of the
work in the mines was done on a contract basis, wuriura being
paid day wages plus bonus on high grade ores, or pey metre of
progress on development work. 4t the end of the war, this
shortage of labour still persisted, coupled with a series of
gserious strikes with many threats of violence, which ocaused

go!. 28. U.S.Tariff Commission: Mining and Manufacturing
ndustries in Bolivia. (Vashington 1945).
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foreign technical personnel to leave the country, thus making
the management of various properties even more difficult.

(S5ee Note 23).

35, The external economy of Bolivia and the Treasury of

its Government have in the past leant heavily on the tin mining
industry as the almost exclusive earner of foreign exchange

and the main source of national finance, especially during the
Chaco “ar. The result was, on the one hand, a strict system

of exchange cont:ol which restricted the rights of tin exporters
to dispose of their foreign currency, and on the other hand, a |
cauplicatod notwork of export duties and other taxes which ndda&%
enormously to the alrexdy 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 period in 1932, for
instance, the exchange value of the Boliviano was made to vary
. with the London price of tim, but, in general, tin mining had the
responsibilities and liabilities of being the most important

industry in Bolivia. It bore the main burden of war Oxponditurq
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 formstion, im 1943, of a Bolivian Development Corporation,

financed and controlled Jointly by the Bolivian Government and

§°§! 2%. U.S.Depts of Commexce : Office of Intexnational Trade
conomic Conditions in Bolivia 1946. (Intemational Reference
Service, vol.l0, No.76, December 1947.)
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the United States Export~import Bank. Its programme was to
“gurvey ond 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.

v 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 output .

: China's output hes been stationary at the level 6,000~
11,500 tons per year since the end of the first war. This is
one of the oldeat deposits worked, and today primitive methods
gtill predominate, although here and there modemn methods have
peen introduced. The bulk of the output (over 90%) came from
the province of Yunnan, where 150 small mines wor; operating.
The biggest mining company was the Eotchiu Tin Company, owned
and operated by the Government of the Province, and producing
about 10% of the total output as well as operating e smelter.
The ninoin employed in the area numbered something like 80,000~
100,000 (See Note 24). The Yunnan Tin Mines had from time to time
been the object of ambitious development schemes, but partly
owing to the unsettled political conditions, and partly because

24. Reliable information on the tin industry in China is
gscanty. For more details see the lining and Metallurgy of
April and May 1931, o 4
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the central and locel governments had always been opposed to
the establishment of foreign-owned firms, the progress here had
been extremely slow. Agecording 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 61} of ths capitalisation represented Chinese interests,
and unless the majority of the directors, the Chairman of the
3oa;d, and the General Manager were Chinese.

Burma.
27. In Burme, tin production on a substantial scale began

only after the first ¥orld War: her output rose from 140 tons in
1910 to 1,078 tons in 1919, 2,500 ten years later, and 5,500 tons
in 1939, The bulk ofthe output was from the Tavoy district,

the balance from the Southern Shan States and Mergui. The
working conditions were similar to Siam and Malaya. MNost
deposits were alluvial, worked with dredges (the number was 7 in
1929 and 10-12 all through the 1930's), and gravel pumps, with a
few 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 wall, but it was more general and unseparable

in Burme than elsewhere, About 20% of the output was produced
by Chinese and Burnese miners, the o8t 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. Jluring
this periodj severzl new large electric dredges were put into

comnission and hydro-elsctric power plants installed in Tavoy.

Other Asiatic Producers.

28. 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 1936, at which level it remained until recent
hostilities. The ore was extracted from lode mines, one of
which was British-owned and the rest Japansse-owned.,

Qutput from indo-China was from alluvial and lode
deposits in Tonkin and Laos. There was no large producing
congern, the chief producers being 3 French companies whose
annual ocutput in the late 1930's was 300-8500 tons each. The
production in the whole couhtry first reached 100 tons in 1917,
1,000 tons in 1932 and 1,500 tons annually before the war.
Deposits here are not known to be as rich or as extensive as in

the neighbouring countriea.

Austrolia,
39. Tin deposita in Australia are widely distributed in
Tasmania, New South Wales, Cueensland, Victoria and West
Australia. Most of the output came from the first three named.
Both lode mining and alliuvial working were in existence.
Australia's annual tin ore production foached its peak of Ju-ﬁ
below 13,000 tons in the 1880's; since them it gradually
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declined to 7,000 tons before 1914, and to 1,450 toms in 1930.
in recent yeers 1t remained at the level 2,000-3,000 tons.
With a London pricb below £200, the mines tended to be closed
down, to be reopened as the market revived. Some of the mines
only carried on by reason of the State taking over the tin
smelters and supporting the miners. The main reasons for the
decline in iustralia'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

76 years and there had not been any important produecing area of
recent origin. Australian energy and initiative in tin mining,

~ however, were transferred to newer enterprises elsewhere,

especially in the Malay Peninsula.

Europe.

40, In Europe, tin mines existed in the United EKingdom,
Portugal, Spain, Germany, Czechoslovakia and Italy. ZIxcept for
the U.K., Portugal and Spain, output was negligible, haviﬁg
never exceeded 100 toms in any one year of the present century.
Spain's output was 550 tons in 1929; in 1945 it was 1,200 tons.
Annual production from Portuzuese mines rluotnatcd‘bttuoon 400
and 800 tons, except for the year 1937 when it resched 1,150
tons, and during the war up to 1943, when it was maintained at
2,000 tons. In Portugal, British, Americen, French and Belgianm,
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,



178
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 Deveom, was, for centuries, the most important
mining region in the world. These mines annually produced
about 700 tons in the sixteenth century, between 2/3,000 tons
in the eighteenth, and the peak of output was reached at 10,000
tons aryear in the period 1860/1880, when Great Britain was
supplying about 4o/¢aﬁ of world tin output. This percentage
became less then 2% in 1929 and less than 1 in 1940, The
tonnage produced rgll to 4,000 at the closc‘ot tiie nineteenth
century, to 2,500 tons in the 1920's and further to 2,000 tons
in the 1920's. During the low prices of 19:1/24 and 1931/33,
operation was susp;ndcd in many mines, the oritical price level
being £200 per ton. Output during those years fell to 300=600
tons., All the existing mines are lode mines which have been
worksd to groat depths, and only a few could long survive a
poriéa of sustained low price.

 South ggr;gg..

4l1. There were before the recent war, a few regions in
Africa and America economiecally producing small tonnages of
tin ore. Thease were: The Union of South Afrioa, Tanganyika,
Uganda, Portuguese ElltAArrioa, Argentine and Peru. The
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importance of these areas as tin producers in the past scarcely
deserves more than mention; but high prices and war conditions
recently stimulated their production to some extent. In the
Union of South Africa, the Transvasl mines increased thoir
output during the 1914/18 war under the benefit 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. Generslly,

the cost of production exceeded £250 per ton.

Argentina.
42. A country whose tin mining activity was encouraged by

the high prices during the 1930's restriction schemes was
Argentina, whose production virtually began in 1933 and nearly
reached 2,000 tons before the recent war. Tin was reported

to be found in both lode and alluvial deposits and big expecta=
tions brought in Patino, (U.S5,) National Lead, American Smelting
and Refining, and other interests. lLater experience showed

that expectations were somewhat over-optimistic. During the
war, Argentina's annual production fluctuated between 750 and
1,000 tons: in 1947 it was 850 tons. The Argentine government,
however, have shown their serious intention to encourage both
tin mining and smelting within their territory, and the target
for tin ore output in the Five Year Plan announced in 1947 was

pet at 2,600 tons & year.
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Availability of Tin Ore Reserves.
43, According to the estimates of G.M.Daviea, the total

amount of tin which had beeh produced, down to 1916, was about
1% - 2 million tons from Cornwall, 2,300,000 tons from Asie,
00,000 tons each from dustralia and Bolivia, and 100,000 tons
from the lodes of Saxony and Bohemia which "were now practically
exhausted" . (See Note 25). Jince 1916, the following tonnages
have been extracted: 2 million tons from Asia, 800,000 tons from
Bolivia, 100,000 tons éach from Cornwall and Auitralia, and
500,000 tons from Africa. fven allowigg for some inaccuracy in
Davies's estimates, it is clear that within thirty years of our
times, as much tin has besn produced as during the past centur-
iés altogether.

The fact that the bulk of the tin ores mined in the
Far Zast was from placer deposits, the extent and depth of which
can be more closely estimated byvboring than lodes, and the fact
that production from these sources in modern times has been on
a seale hitherto unheard of, led several authorities to venture
the opinion that the shortage of tin was imainent. A leading
British geologist stated in 1925 that "it &8s an interesting and

very significant fact that ten to twelve years hence the bulk of

the rich segondary deposits of the Dutgh East Indies, of Malaya,
am ¢ Lo Surma will Lay exhausted’(See Note 26)

§. 1in Ores: (London 1919)
W.R.Jones: Tinfields of the World(Mining Publications
s, London 1928) p.23l, also pevi. in the Preface.

(Jones's italica).
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vThi- important statement in the words of the same authority,
was made "from his intimate knowledge of the known deposits
in the Malay Peninsula, and from a close study of the reports
of the various companies operating these deposita in the Far
Bast". Twice twelve years have nearly passed, and even allowing
for the fact that production was restricted by the international
control scheme and by war, the prediction is olearly shown to be
false, Apart from new discoveries of deposits, the ore reserves
in the old deposits turned out to have been under-estimated, and
the adoption of new technique made it possible to treat poorer
ana previously discarded ore values.

Consequently, speculation as to the availability of
tin in the future is very precarious. Only the North American
and Buropean Continents can be said to have been subject to
thorough and reliable prospectings. It can confidently be said
that substantial output cammot be expected from these two
continents. Since before the last war, the U.3.5.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 believed to have reached the peak of
their possible produwetion during the war, but even here predict-
ions are risky, eepecially when one considers the complexity
of the deposits in Nigeria and the difficult high-altitude
land formation in Dolivia. No optimist had dared to expect
that the tin production from the Belgian Congo would have reached
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the high level which it did during the war, and it ls not
possible even now to say how far it could be expanded., Even
after the plager deposits of 5.5.,Asia have been exhausted,
it would still be impossible to prediet how rich are the lode
deposits in this part of the world, and how cheaply tin can be
produced from them. TFinally, there are hitherto non-producing
areag in Africa, dsia and South imerica which might or might not
be potentisl producers: only time, development work and periods
of high prices will show. Attempts at looking into the future
nro'noccauarily confined to the next few decicdes, during which
we oan say with some gonfidence that the known deposits will
not be exhousted. (See Note 27). Meanwhile, one of the reasons
put fo;warﬂ by advocates of restriction sclhemes, namely the
danger of exhaustion ¢csused by unlimited competitive production,
must be rejected as fallacious.

(c) PRODUCTION OF 71N METAL,

I. melti d Refi Vi Tin.
(a)  Smelting Technigue.

44, The concentrate produced by the miner is a compound

of tin and oxygen (Sp0g)e The smelting process rids the
mineral of its oxygen. ZThis can be done by various methods;

« Of, Siyr Lewls Fermor's guesses or "crude estimates”
of ore resexves in F.M.5. in his Report upon.the Mini
Industry of Malays (1939), p.119/120., Sir Lewis put the
reserves then at 1% million tons of metal which would laet
30 years at an average exploitation rate of 50,000 tons per
Annam.



178

but the most common method is that of rsduction by carbon at
high temperatures. Smoiting furnaces are of two typss: the
blast or shaft furnace {vertically set) and the reverberatory
furnace (horizontally set). Primitive furnaces are fired with
chargoal ; the fuel used in modern reverberatory furnsces may
be coal, oil or gas. The smelting time of the larger furnaces
is usually 10 to 12 hours at temperatures of 1,200° te 1,300°¢,

Another method is the electrolytie procboa. It has
the advantage of enabling complex ores carrying considerxable
impurities of sulphides and arsenides to be reduced without
preliminary roasting, and metallurgical treatments, which are
- necessary in tha thermal process. Bolivian ores, smelted in
the u.x. by reverberatory process, are usually diluted with
purer plaoor concentrates.

Furnace smelting produces slag with so much 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 much iron, antimony, copper, lead,bismuth and other
objectionable elements. A third stage in the smelting process
is therefore necessary. This is the refining stage. The most
common method is the thermal process which is based on the
differential melting points of the various metals. Not all the
impurities are eliminated, but the final product eontains 99%
tin or upwards; in some cases 99.99%. After refining, tin is
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east into pigs, ready to be sent to the market.

Usually smelting end refining are done at the same
works. Primitive Chinese smelters, however, lack refining
facilities, and in such cases modern smelters in Hong XKong,
Singapore, eto. complete the work.

(v) The Purchase of Ore by Smelters.
4b. The common pragtice of tin smelters is to buy tin
concentrates outright from the miners. Sale of concentrates is
chiefly done by contrazet, usually on the basis of one to three
years, calling for delivery of a certain definite tonnage,
although some of the smelters make a definite practice of buying
snmall parcels whenever offered for sale. :
fhe procedure involved in calculating the amount of
‘payment for the ores differs somewhat with the different iueltezl1
Payment for>all the tin is made, the smelting losses and other
factors being taken ¢are 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 priQOt ruling on the
London Hotal Sxchange for "spot" and "three-months standard" tin,
a8 quoted during the aooon& calendar month after the ahipnnnt is
made. This means that if a shipment be made on January léth, |
pettlement would be based on the average quotation for NMaxrch.
In other cases, the smelter bases his purchasing price on the
spot price ruling at midday of the same day, and sells his tin
eoncurrently againat his ore intake or hedges it on the London
Metal Zxchange, so to eliminate the risk of price fluctuations.
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In either cese, the smelter's position is covered, and his

earning consista purely of the returning chargo.

46. The price of tin concentrates received by the miners
gan be expressed by the formula:

PuGe = (D+ S+ I+ L)
where P = the price of metallic tin at the date used as basis

for settlement quotation. - :

¢ = the percentage of tin content of the congentrates.
D = the duty (export and others) paid to the government.
S = the smelting charge. :

1 = the penalty for impurities.

L = miscellancous local charges.

The penalty is charged for sulphur, iron and other
impurities. One percent of sulphur and arsenic and 0,75% of
copper are usually allowed free; above that they are poﬁaliuoa.
Other undesirable constituents such as lead, antimony, bidsmuth,
are usually not penaliaoa'apecirioally, but sn increased treat-
nent chnrgo is made to cover conts occasioned,

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

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

Note 28. Mining Journal (London) Sept.4th and 18th and Oct.2nd.
1937, 43



181

Concentrates rSnolting Cost 3
Z tin conkog& psr ton o n = per ton of concen-
1 T i SEEESR .

60% £15 = £9

wa £28 - £12%

33 £44 - 214

205 £70 @ 214

(e) Smelting by Countries.

47, The output of tin by smelters in various countries
from 1921 to 1947 is shown in Table 1V.8. It will be seen that
not all the mining countries have their own smelters: the most
conspicuous absences being Bolivia, Jiam and Nigeria. [Holland
and Belgium, who have no tin mines, but whose colonies are
mining territories, however, are among the more important
smelting countries, although they consume little tin. The U.X.
oooupio‘l & unique position in the fact thut she is one of the
most important producers of the mctal as well as one of the most

important oonnmneit s and aleo a minor mining producer.



Table IV.8
Tin Smelter Output by Countries.

(a) = conpnxoa on the basis of net ore -upply.
= estimated.

= oxport (production figure not available)
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48 . By far the most important smelting country before
the war wes the Straits Settlements where production was (and
still is) concentrated in the hand of two big British concems:
the Straits Trading Co., of Singapore and Penang, and the
Consolidated Tin Omelters (formerly the Bastern Smelting Co.)
at Pcnang,‘

- The Straits Trading Co., founded in 1887, was the
firat important enterprise to introduce large scale smelting .
into the Far East. It controls a subsidiary company operating
naar Livu:pool in the U.K., = the British Tin Smelting Co.Ltd,
Before the last war, the capacity of the Singapore eand Penang
worke of the Straits ?radihg Co. was about 90,000 tons of tin
per annum.

The Consolidated Tin Smelters Ltd. is a big combine
which will be deseribed in Chapter V. :

Apart from the two giants, there are & few smgller
independent smelting companies operating in Great Britain.

49. Next in importance before the last war were the
puteh intoriata. In the Bast Indies, the Dutch Covernment owns
the tin smelters as well as the mines at Banka. In Holland,

the Arnhem 5:.1&0: of the N.V.,Hollandsche Metallurgische

Pedri jven (H.M.B.) was built in 1988, sterting with a small
capacity, and was enlarged since 1933/34 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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b0 . iIn the Belgian Empire, there aré two important
groups of smelting interests: The Union Minidre du Haut
EKatanga (UMHEK) ; and the Gebmines. The U.M.H.K. has a 50%
interest in the Socidtd Gdnéranle Métallurgique de Hnbokoi,
with smelting factories at Hoboken, Oolen and Heppel in Belgium,
The Gdomines, on the other hand, operates its smeltexr in the '
Colony, at Manono, Tanganyika distriet: it is an electrie
smelter plant, started in 1934,

51. These three Empires: British (even excluding Australia),
Dutoch and Belglen, together in 1937 produced over 90% of the
world's metallie tin. The British share had declino& somewhat
during the 1930's, reaching 60% of world output just before
the war, In 1929 it was 8&#k.

(a) =@ ad | : .
2. During the inter-war period, the flow of trade in tin
concentrates from the mines to the smelters wa-.vury much
influenced by political and organisational factors. The case
which draws much attention, especially among the Americans,
is the cessation of smelting activity in the U.S.A. between
1924 and 1942, There are indeed valid economic reasons for
the absence of a smelter in this biggest consuming country;
i+6+ the high costs of smelting Bolivian ore due to high wages
and expensive fuel in the U.S.A. (compared with the U.K.),
but there are very 1nportaﬁt political reasons as well, since

smelting operation would have been much simplifiod and costs
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gorrespondingly reduced, if placer ores from Malsys 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, and 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 Bolivian, African and Indonesian ores,
which ultimately would go to the U.S.A. for consumption had
to be shipped to Jurope for smelting, and then shipped again
aeross the Atlantie to the U.S.A. (See Note 29).

The Patino ores from Bolivia went to the British
smelters in the U.K.largely because the two interests were
interlinked. Other Bolivian ores went to Holland, Germany
and Belgium, as well as to the U.K. U.K. smelters, moreover,
treated, apart from the Cornish ores, the whole of Nigerian
output, and occasionally insignificant quantities of ores
from South~East Asia. Ores mined in the Belgian “ongo were
smelted partly in the Colonies and pertly in Belgium. The
same applied to the Netherlends Bast Indies ores after 1933.
Previous to that year, some ores from Banka, the whole of
Billiton and Singkep outputs were sent to the Straits smelters

Note 29. OSee the excellent maps showing the traffic of tin
ores and tin metal in 1938, in C.K.Leith, ¥.J.Furness and
Cleona Lewis: World Minerals and World Peace (Brookings Insti-
tution, Washington, D.C,, 1943) pp.80-8l; also reproduced in
X.lonorr, op.cit., facing pp.‘O/Glo
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and were sold as "Straits" tin. Since 1929, when the Arnhem
smelter began production, the tonnage of Indonesian ores going
to the Straits Settlements gradually declined until it became
nil from 1933 onwards to the beginning of the Buropean war. The
Straits smelters also treated the whole output of Malaya, Burma,
and Siam, and parts of Indo-Chinese ahd Chinese ores.

(e) Din Smelting in the U.3.i.
B3, in the United States of America, earlier attempts
at setting up tin smelting industries wore nnauncoserui and
nhnrt»livo&. Just after the turn of the present century, the
International Tin Co., was formed, sponsored by the U.5.Steel
Company, largest tinplate producers, to smelt Malayan tinm
concentrates. The plant was erected in Bayonne, New Jersey,
but production never started. In 1903, the British Government
placed a prohibitive sd-valorem export tax on tin ores sent
to smelters other than British. (See Note 30). During the
1914~18 war, circumstances and the evailability of Bolivian
lode ores occcasioned two further attempte in the U.S5.A. In
1916, the American Smelting & Refining Co. constructed a smelter
at Perth Amboy, New Jersey, with a capacity of 11,000 tons per
annum and treated exelusively Bolivian oreas., The ores were
low-grade and had a great amount of impurities: it had to

. This diseriminatory export tax is in addition to, and

‘not to confused with, the normal export duty for revenue

purposes. The duty is on a sliding scale, which, at a price of
tin of 2230 per ton amounted to £30 per ton of metal. The
additional tax on tin ore is at the rate of £60 per ton of ore.

%
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be given a preliminary roast. Both the reverberatory and
electrolytic processes were used. In 1917, the VWillliamg=
Harvey Co.Ltd. of Ureat Britain, the National Lead of U.S.A.
and Senor Simon I.Patino of Bolivia co-operated to form an
American corporation bearing the name of Williame, Harvey
Corporation which erected another smelter at Jamaica Bay on
Long islend. The works were completed and started production
in 1918, with a capacity of 12,000 tons per annum. A48 in the
case of the Perth Amboy Smelter, the raw materials came
exclusively from Bolivia.

The two smelters continued operation until 1923, when
they were closed down, owing to high wage and fuel costs.
Between 1923 and 1942, practically no virgin tin was smelted
in the U.S.A. ' :

b4. The desire to have a tin smelter in the U.S.A.
remained very strong among the Americans (Jee Note 31). Tin
ias, apart from nickel, which is available from Canada, the

only base metal of importance which the U.S5,A.,lacks. The loss
of smelters in Holland and Belgium, and the mensce and risks in
communication lines with the Far Bast and Great Britain iIn the
early stages of the last war, made it & necessity to establish

« The U.S.Tin Investigation Committes (op.cit.pp.2l/2s)
regarding the "Smelting as an element of production and market |
control”. The-report goes on to say that the sentimental control
of the smeltery over the miners ie "a very real element" in its
monopsonistic position, and that at the same tiacl "the smelter
has monopolistic powers over the consumers of tin"..
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@ amelter in the Weatern Hemisphere. The site chosen was Texas
City, Texas, on the G@lf of Mexico, on account of the low costs
of natural gas, ample supply of hydrochloric seid and cheap
Joevan freights. The new smelter, which ceme to be known by the
name of Longhorn, is a government enterprise, designed along
the lines of the Arnhem smelter in Holland: the construction
and management was entrusted to the Tin Processing Corporation
of New York, a subsidiary of the N.V.Billiton Maatschappij.
Construction began in July 1941, and the furnaces started
production in April, 1942. It cost #7,650,000. The capscity
was originally proposed at 18,000 tons of tin per annum,
subsequently inereased to 52,000 tons; the latest estimate of ;;
the cepacity is 90,000 tons if only high-grade ore were used.
The best record output to date is 43,600 tons in 1946, Almoat
all the output is of Grade A tin,

The raw materials treated wiro in the first instance
the purer ores from Indonesia, accumulated in the stockpile,
as woll as the low or medium grade ores from Bolivia end
the Belgian Congo. YWaien the stock of pure Indonesian ores was
exhausted, changes in the producing process were made to deal
with lower grade ores.

The U.S.Government hae since 1940, by long-term
contracts, secured ores from Bolivian nmines (other than the :
Patino output which continues to be smelted in British smelters,

aleo on long tem contracts). The purchasing contract was
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revised and renewed on several occasions: the latest renewal
was in December 1947. Under the present arrangement the
Reconstruction Finance Corporation of the U.S.i. agrees to bduy
all the concentrates from Bolivia, with the exception of the
Patino production, and of 8,000 tons per annum required to
fulfril outstanding commitments covered by the Bolivia=Argentine
Trade Agreement. The contract terminates at the end of 1949.

With the resumption of the Belgien smelters, some ore
supplies from the Congo have been diverted from America to
EBurope, but the R.F.C. has made an agreement with the Dutch
government , whereby the U.J.,i. would receive in 1946, 1,000
tons and in 1947 not less than 25/ of the N.E.I, production
in concentrates. Since the bOginﬁing of 1947, the. longhorn
smelter has also received high grade concentrates from Siam
both from stocks and from current production, according to th§
UsKi=U.S,~8iam agreement of Dooouber,liiso

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 igreement, according to
which the Malayan export tax on tin ore was removed at the
end of June, 1948, on the condition that the Texas City, or any
other smelter in the U.S.A, ceases to be subsidised. If the
latter condition is not fulfilled, the Halayan Union Government
may impose u new duty egquivalent to the value per ton of the
subsidy.
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e S i

i, The Recovery of Secondary Tin,
556. 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 source %
of supply provides several thousands of tons of metal per ;
annums It is an important addition to the flow of virgin tin. ]

Secondary tin may be recovered in the foram of pig
(pure) tin or in the form of alloys and chemical compounds.

Two general processes may be used : (a) the pyrometallurgical
operation which produces alloys of more or less dcfinite tin
content for use as bearing metals, solders and bronzes:! and

(b) the chemical and electrolytical operation, used in
"detinning plants", which produces both high grade pig tin,
comparable in every way with the best virgin tin, and tin
compounds of any desired grade or degree of purity. The raw
materials for both processes may be, in theory, various forms of
tin~bearing serap; tin bPearing alloys, tinplate clippings,
melting pot drosses, etc, :

In practice this is true of the pyrometallurgkcal
opoéatiou onlys The detinning plants exclusively use glean
tinplate scrap, although sometimes cld tin-coated containers
may be used. Clean tinplate scrap is obtainable from tinplate
works, and can factories, who are glad to be able to dispose
of their clippings im shis remunerative way. Contrary to
popular impression, & very small proportion of the recovered tin
i reclaimed from used tin cans or other jumks. (See Note 32).

éz‘ Note 38. GSee next page.

—i i
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Apart from the fact that old cans yield mueh leéss tin than
clean tiaplate clippings, the most important obstacle to the
enployment of used materials is the high cost of collection
and cleaning., ZEven €062 clean tinplate clippinge, ths cost of
transpoirt is several times the value of the elippings.

(See Note 33).

b6, The high coat of collection and transport thus sats

a limit to the availability of the "raw materials" for the
recovery of secondary tin., Within these limits, Although the
profits in the recovery of tin are affected by the markets,

for the by-products such as steel, lesad, copper etec., the
quantity of segondary tin produced fluctuates with industrial
activity and the price of virgin tin. (See Note 34). 1In this
sense, secondary tin can be regarded as & substitute for virgina
tin. The substitution, however, is not perfect, since most of
the tin recovered la reolainad, not as (general purpose) pig
metal, but in alloy and chemical form; and even though the

pig tin recovered i1s purer than most virgin bran&n,.nogligiblc-
quantities aye used In the manufacture of tinplate:, collapsible
tubes, foil and tinning. ‘

o W,R.Ingalle: The Economics of 0ld Metals, especially
ecopper, lead, zinc, tin.(Address before the Mining & Netallurgi-
Society of America at the Columbia University Club, N.Y.,
1935) reprinted in "Tin", TPA.Dec.1935 and Jan.=ip.1936.

ote 83. Tin Investigation Committes, op.cit. p.683. Statement
of U.J.duttfield, President of the YVulcan Detimning Co.

+ BSee Table 1V,9. Col.V.and VI below; and K.E.Knorr;
OpeCit., Chart b. po‘lo
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57. Apart from the U.S.A. whose recovered tin output is .
given in Table 1V.9, there are very few detailed figures
published on the subject of secondary tin. It i1s, however,
estimated that the total output of recovered tin outside
the U.S.A, amounted in 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 important producers. ZThis, added to the
24,800 tons which is the average U.S.,i. anmusl production
between 1935 and 1939, makes a total of 35,000 = 50;000 tons
per year, or 80$ « 30 of world production of virgin tin.

“ ¢
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Table i1V.9.

Recovery of Secondary Tin in the U.S.A.
(I, 11 and 111 in '000 long tons.)

Segondury Tin Recovered |IIX as $ Index : 1936 = 100
as as 'T of Tin Im- [Index of !Index of Price
pig tin/alloys & [Total | ports and I1I in New York
chem.comp. Domestic of Straits Tin|
Production
I i1 11 iv v VI
1921 4.8 10.3 15.1 40 : 60 65
28| 5.9 11.6 17.4 ‘85 70 71
83| 7.0 19.9 27.0 38 108 93
24 6.9 21.1 27.9 43 111 109
26| 7.1 20.6 27.6 236 110 126
1926 8.7 2l.1l 29.8 38 119 141
BY| 7.9 25.1 32.9 46 132 138
28| 7.3 24 .6 32,0 41 128 109
29| 6.6 24,0 30.6 3% 122 98
30| 5.0 18.4 23, 29 94 70
1981 4.9 12.8 17.7 a7 71 52
32| 4.2 9.0 13.8 38 53 48
33| 6.5 13.3 19.7 31 79 8b
4| T.4 14.9 28.2 56 89 113
36| 8.6 16.3 24.9 28 99 109
s
#1986| 6.5 18.5 £5.0 30 100 100
37! 7.4 19.7 27.1 31 108 117
38| 4.3 16.7 21.0 42 84 91
37| 4.0 22.1 26,0 36 104 109
40| 4.5 256.1 29.7 24 119 109
1941| 6.3 32.2 37.56 27 1560 113
48| 8.2 28.7 35.9 79 136 113
43| 4.7 29.1 33.8 99 1356 113
44| 3.8 25.3 29.1 66 116 113
46| 3.3 £26.1 31 .4 68 . 186 113
46
_47
Sources: 1 - 1II U.S.Bureau of Mines.
v Minerals Industry (up to 1940)
Vi From 16th August, 1941 to 1fth November,b1947:

Official Maximum Price.

# Prior to 1936, the figures include secondary tin recovered from
tin noinrg at tinplate plants. This guantity has been excluded
since 1936, ’
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8. It is clear from Table IV.9 that the output of recover-
ed tin in the U.S.A. fluctuutes in the same direction as the
price of virgin tin, 4s the latter rises, there is a tendency
to use more secondary tin as a substitute foxr virgin tin and
the high price makes it possible and more profitable to collect
and use more tin scraps ete. The correlation is closer between
recovery 5} secondary tin and consumption of tin., This is

shown below. This closer correlation is to be expected, because ;
|

the availability of tin-bearing scrap naturally increases and

decreases with thovconaunption of tin:

: Index 1988 = 100

Recovery of Consumption of

Segondary tin tin in the

in U.S.4, 4 1% 1Y
1987 138 : 98
1928 128 108 .
1929 128 118
1920 94 o7
1931 71 75
1932 53 56
1933 79 83
1924 189 72
1936 29 86
1936 100 100
1937 108 108
19%8 84 72
1939 104 Ju
1940 119 117

Sources for consumption 1927-24 AZMS, 1935~1940 Bureau of Nines.

59. The importance of secondary tin for the U.S.A. is

indicated by Column iV in Teble IV.9. Apart from abhormal wur
period, the supply of recovered tin formed sbout 25§ to 55}
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of the supply of virgin tin, or between 1/5 and 1/4 of the
total tin supply available to the U.S.A. If the production
of gecondary tin were included 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 proﬁuoer in the 193C's, after Malaya and the l.R,I.
Compared with the smelting countries, she would rank as fourth,
after the Straits Settlements, the U.K. and Holland.

60. During the 1980's, the shortage of tin and the
preparation for war caused a great deal of concern in the U.3.A.
regarding the increassing quantity of tin plate scrap exported,
‘mainly to Japan. 4 bill was passed by Congress in 1934, but

not signed by the President until the beginning of 1936,
providing for an embargo on the export of tin-bearing sorap
except under licence of the Secret:ory of State. The Faddis~
Barbour Tin Act, as it is called, is still in force; and in

the period between 1936 and the beginning of the war, all
licences isswed under the Act named Japan as the country of

destination.
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CHAPTER V
CONTROL AND GOVERNM INTE

IN THE TIN INDUSTRY,

&3

(A) ANCI AL CONTROL
1 Immsdiatoly before the recent Japanese Jar (See Note 1)

about 40% of the World output of tin ore was directly controlled
by threo~big groups, British, Dutch and Bolivian, in most cases
separately, but in several companies jointly. Another 20/ of
the world mine output was produced by a number of nodiun-siscd
organisations, prinecipally of British, Boldvian, Auctralisn
end Belgilan nationalities. The rest was distributed among a
much larger number of small Chinese, Bolivian, Zuropsan,
Australian, American and other producers,

dmong the major groups, the share of direct control
was as follows: In 1940, the London Tin Corporation produged
about 26,000 toneg of fine tin in ore, corresponding to about
11? of world output; the Patino group 19,500 tons or Bﬁ; 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
ownership of the Danka mines, the Dutch intorestn may bo cnb-
divided into: Government 14% and Billiton Company proper 4.

Note 1. The situation since then has not altered materially.
) % figares in this section refer to the year 1940, the last
yeur for which complete data are svailable.
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I Big Organisations.
2. The London Tin Corporation had direct control over

22 mining companies in Maleya, 6 in Siam and one each in Burma,
Nigeria and Japan. 7These figures are not strictly comparable
gince most companies in Malaya and Siam were smaller units than
those in Burma and Nigeria. The Tavoy Tin Dredging Co. in

Burma was themmalgamation of four companies, and in the
Analgamated Tin Mines of Nigeria were merged over 20 companies,
gome of which were among the biggest mines in the country in the
1920's. The total issued capital of these companies, which
included development companies, exceaded £9,000,000, and the
mechanical equipment included 64 dredges. The compunies were
managed by three subsidiaries wholly owned by the L.T.C. The
outputs in individual countries in 1940 were as follows i~
Malaya : about 18,000 tons of fin in ore or 21/ of Malayan output.
Siam: about 1,100 tons of tin in ore or 7@ of Siam's output.

Burme : about 1,000 tons of tin in ore or 20/ of Burma's output.
Nigeria: about 5,400 tons of tin in ore or 455 of Nigeria's output

The L.T.C., as it stands today, is the outcome of the
development of a group of interests with which the names of the
Tin Selection Trust and the Anglo-Oriental Mining Corporation
were closely asaoclated, 4Among its other assoceciations, there
woere the Yuba Associated Engineers (of the U.S.i.), the New
Consolidated Golafields, the Amalgamated Metal Corporation, and
the British (Non-ferrous) Mining Corporation. (See Note 2).

—

Note 2. Plecze refer to the end of this chapter.
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B Senor Simon l.Patino, whose death occurred in 1947,

was reputed to Le one of the richest men in the world and one

of the most influential men of Bolivia. 4About 1905 he acquired
the control of two groups of small mines on the Hill of Uneia:

In 1924, with the help of the Naticnal 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 &
Enterprises Consolidated, registered in the State of Delaware,
UsSihe, with a capital of 750 million. For the whole year of
1984, the two concerns produced together adout 15,000 tons of
tin, which amounted to about 50% of the country's output, or
over 10% of the worlds. 70% of the capitel was Boliviam ‘
(Patino), and 30% U.S.A., including 8% belonging to the !ationaln
Lead Co. (See Note 3). Subsequently the group was further _
enlarged by the ecquisition of the Compania Minera y Agricola
Oploca de Bolivia, and the Sociedad Empresa de Zstano de Atiet,
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 number of mines
grom the private portfolio of Semor Patino. In the late 1920's,
owing to the increase in output of new companies, the share of
the Patino group in Bolivian tin production slightly declined

to about 485,

8 3. The National Lead Co. is among the largest tin
consumers in America, It entered the tin smelting industry
during the first World iar, and became closely associated with
Patino. Its Directors have individual holdings in the Patino
Mines and snterprises Cons.Inc., whose vice~president is the
Chairman of the board of the National Lead Co.
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The buasiness of the Patino Mines and Enterprises
Consolidated, Ine., included the working of two railway lines,
built in 1921 and 1936, Juring the last war, two further
subsidiary companies were created: one in Delaware, U.S.A.
called the Smelters levelopment Corporation, and another, the
Patican Co., whose object was to investigate properties in
Canada.

4. Tin mining organisation in Indonesia, unlike that in
Malaya or Bolivia, has been concentrated in & few hands since
the beginning. Banka has been operated by the Netherlands
govemmment from 1815 up to the present day, bar the Japanese
war years.

On the island of Billiton, the N.V.Billiton Maat-
schappij (The Billiton Co.) obtained the exclusive mining rights
from 1860. In 1924, & new arrangement was made by which the
government became the senior paitnor in the new company @ |
N.V.Gemeenschappeli jke MiJnbouwmaatschappi] Billiton (The
Billiton Joint Mining Company), created with a capital of
16 million guldens, of which 10 million were owned by the
Government , and the rest by the Billiton Company. The number of
directors of the Joint Mining Company was five, three represent=
ing the Government and two the Billiton Co.

Since 1934, the Billiton Joint Mining Co. has been in
eomplete control of the thalyd tin islond: Singkup.

<
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Since the middle of the 1930's, there has been a
movement toﬁardu further merging of interests between Banka and
" Billiton., This, however, was interrupted by the war. In the
beginning of 1948, an agreement was errived at between the
N.Z2.1l. 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
organieations, Dutch, Patino and London Tin, existed as separate
entities. Since 1929, their interests became fused, mainly
through the establishment of the Consolidated Tin Smelters Ltd.

Previously there were few financial links between
the mining and smelting industriesih The Dutch Government
controlled both the mines and the smelter at Banks from the
beginning; but Banka Smelter was then small end some of the
Banka ores were shipped, together with Billiton ores, to the
Straite for smelting. Patino became interested in a British
Smelting Company since 1921; bdut had no complete control over
it. Competition was the rule in the tin smelting industry.

At the end of the tin boom in 1926, the smelting
industry had expandad out of all proportion to the mining
output, which itself had greatly increased. 4t the same time,
vertical 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 Patino
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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 noar’oy.i

In the summer of 1929, attempts were made to integrate
the smelting industry. Complete integration failed; but an
amalgamation of Williame Harvey, Penpoll, Cornish Smelting
(all in U.K.) and Bastermn Smelting (Straits) was successfully
carried out. The new company was registered with the name of
the Consolidated Tin Smelters Ltd., in December 1929; 38$ of :
the capital was held by the Patino interssts, nearly 10% iy
Dutch interests and the remainder by the British. The C.T.S.
in its turn acgquired some shares of the H.M.B, Arnhem Smelter.

The interests of the London Tin Corporation and the
Patino group were merged in a number of tin holding and mining
companies, among which were : the British American Tin Corporatics
(1929~1932) dealing in large blocks of tin mining and smelting
shares as well as tin metal, and its succesgsor the British Tin
Investments Corporation Ltd., with a capital in 1937 of
ta?:lillion; the General Tin Investments iid., 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 National Lead co: of the U.S.A, were represented



202
in the British American Tin Mines, a holding company registered
in 1934 and controlling a few mining companies in Siam.

11 Medium-sized Organisations.
6 There were, in 1940, nine companies and groups of

companies sach producing 1% or more of the word output, apart
from the "Big Three" Thoﬁ wore: in S.E.Asia, the Tronohr g
Malayan T;n Group (over 5% of world output), the Gopeng Gr&uy

( just over 3#), the Autrﬂduay Group (14#), the Pacific Tin
(1%%#) ; in Nigeria, the Gold and Base uotui Group (1%); in
Boiivia, the Hochschild Group (33%), the Aramayo Group (13#);

in the Belgien Congo, the Géouino; and the Symétain (135 ;ach).

7. The group sometimes known as the "London Group", which
comprised the Tronoh Mines Co. (ontabliuhoa’in 1901), the ‘
progperous Malayan Tin Dredging Co. and Southern Malaysn 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 toni in Malaya (plus a
small tonnage in Siam), which amounted to about 143% of the
lalajan output. The Tronoh Mines Co., moreover, had substantial
holdings in the Jopeng Group of companies.

8 - The Gopeng Group, also called "Redruth® from its
association 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 Malayan output. The leading
company of the gr;up was the GOpeng Congolidated Ltd., registered
in 1912 as an amslgamation between the Gopeng Tin Mines and the
New Gopeng Ltd. This group i1s one of the oldest tin mining
organisations in Malaya, and has large following in the tin
mining 1gduntry of the colony. Together with the Tronoh Group,
it led an opposition to the L.T.C.

9. The Austral-llalay was a group of Australian-owned
mines operating in Malaya, Siam and Burma. The Austral Malay

Tin Ltd, was founded in 1920; by 1940 the aggregate issued
capital of this group amounted to over £1 million, and the
combined output in 1940 was just under 3,000 tons.

Company, controlled by the Guggenheim interests, with several

officials of the American Smelting & Hefining Co. on its Board
of Directors. Founded in 1907 under the name of the Yukon Gold
Co., it changed into the "Yukon Pacific Mining Co." in 1938,
and next year it combined with the Pacific Tin Corporation to
adopt the present name., lItl issued capital was in 1940

(U3) $1,080,000, and it owned two subsidiary mining companies
registered in Malaya, with the combined issued capital of
(S.38.) $6,110,000. The combined output was about 3,000 tons of
metal.
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The Guggenheim interests in tin mining extended also
to Bolivia since the early 1920's, where they spent qo_wral
millions of dollars on development and mining works. The
Empressa linom Caracoles, which they owned ,was sold in 1933
to the Aramayo Group, for whom moxecver the firm of Guggenheim
Bros. acted as technical managers.

11, In Nigeria, the Gold and Base Metal Group which
produced in 1940 about 2,680 tons of tin, or 22§ of the

Nigerian output, was associated with the National Mining Company
of the latilla group.

2. + 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 ofv foux
tin mining companies, of which the most important, the Cia
Minera Unificada de Cerra de Potosi was associated with the
Central Mines and Investment Corporation of 5,/Africas

The Hochschild group represented a combination of
Bolivian, Argentine, Chi].uan, French and British capitsl, which
amounted to just under £4 million.

13. ‘@he Aramayo Mines were among the oldest mines in
The present company, the Compagnie Aramayo de Mines
Bolivia, '

en Bolivie, S.A., was incorporated in 1916 in Geneva t0 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 the Bolivian total, and the
ecapital 20,160,000 Swiss rraﬂos. The capital was predominently
Bolivian, although Swiss, French and British interests particie
pated. Its relations with the (U.S.4,) Guggenheim interests
have already been referred to in paragraph 10.

14. In Belgian Congo and Ruanda-Urundi, two companies
produced in 1940, together, about 7,500 tons or 505 of the
country's output, They were the Gdomines and the Symétain.
The Géomines - Compagnie Géologique et Minidre 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 Géomines owned a
large intersst in three other tin mining companies: It was

also interested in coal mines and a diamond company.

The Symétain was a late-comer in the field, but its
output rose rapidly after 1934. It is a subsidiary of the
Syndicat Minier Africain (SYMAF) founded in 1929 and associated
with the Allard banking group. Its field of activity was in
the Kivu and Ruanda=Urundi areas,

1 Other important smaller produgers.
15. Some of the smaller producers are falirly important
household names in the tin mining industry. Among these were

the Pahang Consolldated Co,Ltd., the only lode mining concern
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of consequence in Malaya; the Mawchi Mines Ltd., the largest
tin-wolfram producer in Burma; ond the EKotchiu Tin Company of
China, Other smaller producers were: in Malaya, the Ipoh
group; the French company, Société inonyme des Itains du Kinta,
and the Chinese Hong Fatt Mine; in Nigeria, the Naraguta Group,
the Kaduna Group and the Jos Tin Area and Lower Bisichi Grpuy;
in Bolivia, the Fabulosa Group controlled by the Bolivian
General and Tin Trust, the Intemational Mining Corporation and
the Cia Minera Montserrat: in Belgian Congo, the Union Minidre
du Haut Katanga, and the Simkat-Sermiket combine.

Finally, there were a large number of small independent
units mining in Malaya, Siam, Burma, Bolivia, Nigeria,etc.,
individuelly controlled by Chinese, Boliviens and British
principally. The number of these small units had decreased
considerably since the depression, but in 1940 they still
produced something like 20-25/k of the total world autput.

(3) GOVERNMENT INTERESTS

16. Immediately 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 livelihood of the people in various countries. Zven in
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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 tho‘most important occupation even in “mining countries".

The real importance of the tin mining industry to
these countries, however, lies in two respects: (a) the balance
of intemational payment, and (b) public revenue.

Trade Importance. ‘

17. The industrial development in the major tin produecing
countries has to date been negligible. Consequently all or
almost all the tin they produced wes sent abroad, and in all
these countries, tin was among the leading export commodities.
In terms of value, inithe 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 Siam and altemately
third and fourth for Nigeria.

In normal years the balance of payments of the
principal tin produeing cowntries showed & 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 ebroad ete. A deecline
in the price of tin noaqt for them a large reduction in the

trade surplus, and consequently a default in external commit=

menta or & decline in imports, or both.
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18. The case was most couspicuous for Bolivia. In the
1920%s and 1980's, the value of tin ores exported from Bolivia
averaged about 655 of the total export. During the war it
reached nearly 80#. As an earnsr of foreign currencies, tin
provided a apcciai interest for the government. '

In the cases of Malaya, Slam and Nigeria, the share
of tin in the total value of oxport-'vnriod betwesn one~sixth
and one-fourth. The average figure for the N.8.1, was 78,

The percentage for the Belgian Congo has risen from 2 to
nearly 20 in the past fifteen years.

Budgetary Importance.

9. " The treasuries of the chief tin mining countries aleso
depended largely on the prosperity of the tin industry. The
latter provided large annuel sums of money for the national
revenue in the form of mining and prospecting fess, royalties,
export duties, profit and income taxes, and other foms of

revenues.

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 etc. (2.8 mn.), export duties for ores (5.5 mn.)

and other taxes (2.4 mn.). (See Note &). Total governnent
revenue in the same year was 41.6 million Bolivianos. During

logg & Report of the Benco Centyel de Bolivia,l929 (La Pas)
P07,
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the period 1900-1939, between 10% and 30% of the total
government revenue was derived from expo;t taxes, almost the
whole of which was contributed by the tin ores. OSince 1940,
export duties have increased even mbro in inpoftanco: their
proportion to the total revenue has been maintained above 60%.
It is estimated that between the two wars, sbout 208 of the |
c.d.fs value of exports of tin was taken by the Gov;xnnont ag
taxes, in addition to varicus infternal imposts on tin mines and
concentrating plents. (See Note 8). The export duties on tin
ores in Bolivia are not only heavy - they are higher in
normal times than the total production cost per ton in some of
the companies in S.E.As;a - they are also levied according to a
very complicated system, with a basic schedule supplemented by a
number of nurtaxon»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 standard tax in
1924, including statistics tax, and specific loeal imposts to
finance various public works. The depreciation of the
Boliviano, the establishment of the International Tin Research
and Jevelopment Counecil, the Chaco ¥ar, ete. all provided
occasions for introdueing a new levy on tin., The tightening
up of the exchange control since 1939 also gave rise t0 a new

o

ote B, U.S.Teriff Commission: “gonomic Control and Commercial
olicy in Bolivia. (Washington 1946) p.8l.
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"impuesto adicional", computed on the basis of the percentage
of foreign curroncy>whioh tin exporters were required to

surrender to the government at the official exchange rate.

'81. In the N.8,1.,, apart from the export duty on tin,
which amounted to about 1 million guldsﬁa per annum, the
government received, during prosperous yc@rn, between 15 and
55 million guldens as profit from Banka, and another 2 t0o 8
million guldens as dividend from Billiton and Singkep. These
incomes from tin formed about 5§ = 125 of the total government
revenue. Jduring the dopxes-ion; thnn§ were considerably
reduced, and in one year, 1932, there was actually a small net
loss for the govemment.

In the Belgian Congo end Kuanda-Urundi, the Belgian
system prevailed, in which the State retained large shares in
mining companies instead of a system of royalties or taxation.
(See Note 8). The Belgian Govemnment thus had a direct
interest in the prosperity of the tin industry.

22, In.lalaya, most of the eontribution by the tin
industry to the government wgs in the form of an export dnﬂy,
gupplemented by a small cess levied for the contribution to the
ITRDC. The proceeds of the duty on tin and tin ore between
1921 andé 1940 varied from (S5.5.) $£3.6 million in the slump year
of 1932 to $23.3 million in 1940, On the average, it amounted

Note 6. Lord Hailey, opscit. pp.1506, 1516 and 1520;
S.H.Frankcl: Op«Cits Pp.R9B=4,
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to about $12 million per year, or between 126 and 18§ of the
total government revenue. (See Note 7). r |

In Nigeria, the tin industry yielded a much smaller
percentage of the total revenue to the government = only 1% _
or aﬁ between the wars., The absolute amount was, on the a§oragp,
zloo;ooo 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 revenue was collected in the form of royalties
on tin exported, plus a negligible duty for the govermnent's
contribution to international tin research.

The Siamese Government received from the tin mining
industry an average of 2 million Baht during the 1929/33 slump,
end 4.6 million Beht during the next five prosperous years.

Most of these came from the royalties on tin ore exports. These

constituted betwesn 2% and 6/ of the totel govemnment révenus,

23. Hore specifically, the governments in most tin
producing countries were interested to see that tin prices remain
ed high, This was due to the widespread practice of graduating
the rate of duties progressively with the London price or ;
Singapore price of tin. The Malayen export duty, for inatance,
started with'tho rate of $2.40 per picul et & price not exceeding

!2*5{;, Malayan Mines Department : Bulletin of Statistics
re ng to the MHining Industry, 1946, ;
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$41 per pieul, inereasing by 12 cents for every dollar of the
inerease in price. The Siamese tin royalties were on a
gimilar sliding scale. The Nigerian royalty was at the rate of
af on the value of tin exports at the London price below £180
per ton, gradually inereasing to 10% at the price of £300 or
above. The Bolivian schedule of b;sio oxport duties of 1924
started with Bs.3.85 per quintal of tin ore at price up to cloq
per ton, advancing to Bs.28.2D when price reached £300 eto.

Conversely, during the depression and low prices,
not only d4id the governments lose a large part of their normal
revenus, but the pressure of the miners in distress was brought
to bear upon the fiseal policy. Concessions and suspensions
of export duties, and royalties, and sometimes even subsidies
were granted to tin mining industry, thus making it more
aifficult for the governments to balance their budget. (See Note '
8.).

!gt. !o See Ch.VI, paragraph 1‘.

te 2.(5ee page 197). 1In 1920, a privaete company was
registered under the name of the Anglo~Oriental and Ceneral
Investment Trust. Right years later, it was converted into a
public company, the Anglo-Oriental Iining 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 other 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 gompany, the London Tin Corporatior

'~ The London Tin Corporation was, between its formation
in 1925,and 1930, oalled the London Tin Syndicate, Ltd. Its

capital originally £50,000, rose to 21 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 lssued
and fully paid.

' The aotivity of the L.T.C.=A.0.M.C. group during the
tin boom (1926-1928) is well described in the Chairman's speech,
at the 1929 General Meeting of the L.T.S5., in which he said

".veelin 1986) their energies were directed towards the
reawekening of the ancient tin mining industry in Cornwall.
By the middle of 1926, however, theoy slready had one foot
firmly planted in Nigeria, and sarly in 19287, they obtained

a footing also in the FM.S., deploying into Siam and Burma,
and later into Japan. By the end of 1927, the ever-increas-
ing production coming under the Syndicate's control had
impelled them to look more closely into the smelting side of
the business, and 50 began their association with the Penpolld
Smelter. Needing in that connection adequate supplies of
high-grade Nigerian oxide, early in 1928 the Doard were once
more applying energies and resources towards the broadening
of their sphere of influence in the tinfields of that colony
ssss Realising 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.«s« The current year marked the :
definite attainment of their first big objective in 2igoria,
arrangements being concluded....wvhereby the "issociated"
Companies had become largely interested in the Eurra Falls
Hydro=Electric Concession,”

Primarily a financial group and a comparative new=
comer to the tin mining industry, the Group's influence was at
first much under-estimated., The Zditor of the Mining Journal
referred to it in 1987 as having "very little acquaintance with
the industry”, yet the A, 0.M.C.~L.T.C. were the chiel force
behind the formation of the Tin Producers' Association in 1929,
and later played a very important role in the orgunisation of
both the voluntary restriction scheme of 1920 and the Inter-
national Control Jchemes 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.00i.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.Lyttelton 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
metal and mining ecompanies.
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Prominent among the founders of the “Group" was
J.H.C.E.Howeson, who was the Chairman of the A.0.M.C. up to
1934 and of the L.T.C. from 1930 to 19234, MNr.Howason was, by
carsey, a financier. Beasides eontrolling a dozen tin companies,
of several of which he was the Chairman, he was & director of
other big mining concerns such as the New Consolidated Gold
Fields Ltd., the Consolidated Uold Fields of South Africa, as
well as of the Consolidated Tin Smelters Ltd. During the
early stages of the inter-governmental tin restriction scheme,
he was & t!g%g%cal adviser to the International Tin Committee,
and represente gor:lu on the Buffer Stock Committee., After
the "Pepper Crisis™ in 1925, in which he was implicated and
received a court sentence, his name disappeared from various
directorates.

;«_‘,{r*
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CHAPTER VI
ANALYSIS OF SUPPLY

I The Elements of Production Plang in Tin Mining.
1. The cetivities of tin mining concerns vary in detail

sccording to the locality, the type of deposita, and the size
of the properties, but they can: be classified under four broad
headings which are common to all types of production:
(a) development, including prospecting, assaying, sampling,
(b) actual mining, (e) benefication which includes milling,
concentrating and smelting, (d) marketing, including trangport.
For a big organisation all the four groups of activity and
other auxiliary activities such as the provision of power,
machinery, ete., are carried out within the organisation, but
division of labour is generally 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 the technological
conditions governing his mesns of production, the mining
entrepreneur in his decision regarding his production plan, is
confronted with four main considerations: (a) the life of his
property, (b) the cost of production, (¢) the price of his

product. These three sub ects are inter-related and esll govern-

ed by an overall consideration (d) risk and uncertainty.
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2. The amount of capital under the company's command
at any point of time, the cost of the equipment, the availability
of labour and the necessary organisation are the factors which
sot limits to the annual (or monthly) output capscity of a mine.
Mine property is a wasting asset; the area of land leased for
mining purposes must cover several timos that necessary for a
year's {(or month's) output. The optimum area ﬁndar lease is
determined in esch case bi the capital as well as by the type of
deposit. In tin mining practice, although no fixed general rule
can be made, experience has established that normally fifteen
years is the life for which alluvial deposits to be worked by
dreéging are equipped., Where, as with lode deposits, it is not
possible to have knovledge of the limits of the deposit before
production begins, it 18 the scale of working chosen which
determines the life of the property. (See Note 1). The
geological ooﬁhitionu of the deposits also determine tht'iizo of
the property which is to be lessed: the more complicated the
deposits, the larger is the area required to ensurs a given seale:
of working capacity and & given length of life. ZThis is one
reason why larger tin properties tend to be held in Nigeria than
in Maloya; (See Note 2), and the amount of locked up capital

Note 1 SeJ.Truscott : Mine Hconomics (Mining Publications,Ltd.,
London 1937) pp. 169-160 and 172. _

Eggﬁlg, About 300 acres constitute an average Malaysn tin mine;
geria the area normally varies between 2,000 and 3,000 acres.
(Mining Journal : innual Heview Number for 1936 p.(33)).
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necessitated by the larger ground rent, regults in a larger
overhead cost in mines with more complex deposits.

In an area acquired Ly & mining concern, the riciness
of the deposits is ususlly far from uniform. The existing
equipment determines the volume of tho digging during & period
of time and the output in terms of tin metal or tin concentrates
depends on the tin content of the earth. ;n order to give the
company's shares & good market velue, the output, and not the
throughput , must be steady enough., Moreover, with fluctuations
in price, and acsuming that the throughput capacity is worked
to the full, the miner can maximize his profit over a length of
time by working a richer portion of the doposit during a period
of high price, and convnésoly. For these purposes, exploration
and sampling have to be made over the whole or & large portion
of the property in advance, whereby the richer sections become
known end 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.

Bach individual piece of mining property has a limited
life, but the life of a company need not be so limited., A
mining concern can make further acquisition of area, either
continuously or from time to time. It is the practice of

“Buropean' mining companies to have continuous survey and

Note 8. 8.J.Truscott, opecits, pebe.
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development in normal times. An amortigzation fund 1aiohnrgod
for this purpose from the annual earnings, and this forma an
element in the overhead costs, generally non-existent in the
case of small "Chinsse" mines which do not obgerve this practice.
However, for some reason or other, a number of "Zuropean" mining
companies, during a period of depression, usually do not set
aside the amortization quota and are more anxious to pay out
in dividend whatever sum is available. In such cases, the
dividend paid out must be considered as consisting partly of
principel being returned, and partly of interest or profit on
the capital embarked. For mines with long life, such as most
lode mines, the amortisation problem need not be dealt with
rogulaily: any proper aﬁnual deduction on this account would
be small, but amortization is more urgent in alluvial properties.
Malayan tin mines in general reguldrly write down their propo:tio;
and build up & repletion reservoir. (See Note 4). In a new and
extengive tinfield, the life of a company, as distinet from that
of the property it holds at any moment, can be considered to
approximate permanence. This tends to decrease as the number of
concerns exploiting the same region increases, or as restrictions
on prospecting and development are imposed by state or local
authorities.

!22%;%. The British Income Tax Law admits no deduction from
ann surpluses on account of amortization, but it was stated
in the House of Commons in Septomber 1948, ihnt the Treasury
has appointed a committes to consider the matter,
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The cost items.
In tin mining, the following items are the elements

of the full cvost, which ig to be compared with the price per

unit (1lb. or ton) of metallic tin to give the net profit margin:

(1)

(ni

(%)
(4)

(8)

(6)

. 4N

“mining" or "operating’ cost: the cost of the sctual
operations o} breaking; raiging, iashing, nilling,
concentrating, and subsidiary operations such as
pumping and ventilation necscassary for production in
lode mines.

User cost, which is "the reduction in the value of the
equipment (and propaity) due to using it, as compared
with not using it". (See Note 5).

Rail, road and»aea freight snd insurance.

Royelties and/or export duties and other cesses, plus,
in the case of output restriction, the price of guota.
certificates purchased in excess of those allotted tothe
eompany e

Return (smelting) charges.

Administrative costs and expenditure on marketing,
ineluding standing charges, such as pumping in lode
mines during idle periods,

Exploration and development costs.

Hoto 6., J.l.Keynes: General Theory of Employment, Interest and
oney (Macmillan, London,

1936) pp.66-73, nlso pp. 23 and 54.
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(8) ZEquipment depreciation and amortisation for property,
which are gross depreciation and gross amortization
less the user cost.
(9) Mining leases and other fixed rents and fees.
(10) Interest on debentures and other fixed commitments.
This eclassification is made to suit our analytical
purpose and diverges somewhat from the practice of mining é
companies in their cost accounting. The sum of all the items
makes up the long~run full (see Note 6) cost of production.
The first five items form the prime cost in the sense that they
are incurred because production and sale take plece, and they
vary Qirectly and positively with the output and sales The rest
of the list can be oalléd overhead costs with the following
gqualifications, (item 6) Administrative and marketing expendi=
tures are fixed overheads in so far as they are incurred in lump

gums, irrespective of output or sale. If they are on & commission

basis, varying with output on the value of the sale, they must
be treated as prime cost, or a mixture of the two, but the
expenditure incurred for pumping the mines during idleness,
together with the items (9) and (10), rents and fees, and

interest on loans, are normally fixed, inescapable overheads.

§otc 6, “Full eost' 'not "all-in" cost is used here, since
a -in" costs am'used in dbusiness reports are noé actually
all=in. ©See paragraplh 4 below,
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Items (7) and (8), development, depreciation and depletion
allowances are expenditures which could be escaped in the short=
run, 8.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 ovoihaad costa, and
gan be determined uniquely per ton of output. (See Note 7).

Over a long psriod, the total full cost must be covered
by the total receipts aﬁd the excesses, positive or negative, of
tho'annual receipts over annual full costs, form the stream of
gnnual surrluses or deficits. 1t is the present value of this
gtream that would be maximised if maximisation of the profit
margin were the sole criterion of the company's poliey« 1In the
ghort run, however, only the prime cost needs to be covered by
gross receipts. In actual practice, the receipts could even go
below the prime cost. For one thing, the user cost, an important
element in the prime cost of a mining concern, is rarely and
inadequately takem into account. For another, there is some
extra expenditure incurred in closing down a mine and reopening
it again in ths future. This consideration, together with the
expsctation regarding the course of price in the near future,
may lead the directors of a mine to go on producing even when
price has fallen below the'primo, or working, cost,

te 7. On the other hand, some items which arve normally
ad as prime costs would more properly be considered fixed
ovorheads in the very short fun if they are under long term
gontracts. Labour contracts for a period of, say, a year, in

which wages are fixed on a time-rate basis would come under the
category of fixed charges. :
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4. The methods used by tin mining companies in their
reports are veried, and the figurea for costs or revenues
rarely fit in with our theoretical classification. There are
many pitfalls for unwary 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 notalnx % of tin ¢ontent of the concentrate) = (freight
+ ingurance + ratﬁrning charge + duties). This means that
sevaral items of cost are already deducted from the receipt,
and the remaining 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 anclysis.
The most common «ost item given in reports is the-nining cost
(or operating, or working cost), which corresponds to our item
{1). ZSometimes, "all-in" costs are given which, however,
include items (l).to (5) plus administrative and Londion
expenditures (part of (6)). Even mining cost itself is
expressed in verious ways, which need to be gonverted to a o
gomuon bagis for the purpose of comparison. Nost Malayan
aliuvial mining costs are in pence or Straits cents per cubie
yard of throughput, which is not a true reflection of the cost
per unit of tin, since tie metal content of the throughput
varies in time and place. Lode mining companies generally
record their working cost in shillinge per ton of the ore
milled, Nigerian compunies' cost figures are usually the
?.o‘r. (free=on-rail Bukuru or other centre) cost per ton of

\
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concentrate. Duteh undertekings in Indonesia report their cost
in guldens per picul or quintal of metal inéluding depreciation
and amortization (6 of capital), which is the full cost in our
sense.

Yhen, in later sections of this chapter we odno to
discuss the coat schedule and cost range in the industry for
the period under study, we shall need two sets of figures: the
prime costs and the full costs per ton of tin metal. Because the
practice of coet accounting in tin mining compunies differs from
our analytiecal conception of cost, and because we are dependent
on the puhliaﬁed figures for our data, a compromise has to be
made Bj which the published figures can be utilised as much as
possible and be converted as nearly as possible to our asnalytical
concepts. (See Note 8.) The ideal case would be when each
individual item can be calculated from the published reports,
but in all cases, the user cost for machinery is unidentifiable,
although the user coat with respect to property can be roughly
worked out from the royalty and rent figures. Our resultant
prime costs therefore necescarily exclude at least part of the
user cost. In some oasén the individual items for freight,

insurance, royalty snd returning charges cennot be obtained

ote 8. Referring to the behaviour of businesa men in general
whicn deviates sometimes from the logiecnl theoretical course,
Marshall said: "The analytical economist must follow suit, if he
would keap in ciose touch with actual conditions. These
onsiderations tend to blur the sharpness of outline of the
eory of value: bdbut they do not affect its substance."
(Principles B8th edn. Book V, ch.V, p‘l‘ﬂo‘, 9.376).
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the average figures for the same tinfield have to be used instead
In converting the cost per ton of concentrate to those per ton
of metal, true assay values are employed as far as available:
where they are not, 76/ is used for Malayan and indonesian
concentrates, 72k for all other alluvian concentrates, and
60~G5% for lode ores in Bolivia and Cornwall, Vhere full cost
figures cannot be obtained directly, they are calculated rroi

the following formula: Full cost per ton =

0 T atio

price of tin = ons of outpu

or="net value"+freight+insurance+returning charge+duties= net
(as given in Co.reports) (all per ton) profit

where : "net value"s price=(freight+insurance+returning charge+ ;
" duties)

and net profit = gross profit-{depreciation+amortization)

For some companies which derive their profits from
their investments in other companies as well as from their own
mining operations, and which do not publish them separately -
The Tronoh Mines is a case in point - it is impossible to
calculate the costs from the above formula,

(¢) The prige of tin.
5. Given the length of life of properties between one
year and infinity, and given the cost function, the production
plan of a tin mining company depends on the present price and
the expected prices. Pror;t maximisation means here the
maximisation of the present value of the stream of the annual

surpluses - i.e. the surpluses of price over full cost,
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discounted to the present day. (See Note 9). ‘

Grantoq a steady price of tin, the present wvalue of
a property having a fixed throughput capuacity can be maximised
by mining from the richest portion gradually to the pooreat
portion, in order of time (See Note 10). This is indeed what
usually happens in the normal course of events. No mine ever
maintains a given rate of depletion right to the end: it
gradually fades away. (See Note 11).

With fluctuating orices, and with reasonably good
foresight, it would appear from the point of view of maximisation
of the present capitalised value,more profitable to mine richer
portions during times of high price, and to resstrict output
during low price, or shut down altogether as price becomes
lower than prime cost less the extra cost of €losing down and
reopening the mines, #hat usually happens in practice is that
during the period of high prices, poorer material, which other-
wise would b§ unpayable, is mined; and during times of
abnormally low price, big mines with large ore reserves
endeavour to work richer ore and maintain their profits,
although it is true that small mines with small reserves of
. ores clomse down or drastically restrict their output. The

%. J.R.Hicks : Value and Capital (0.U.P.1939) p.193.
an +XV passima.

ote 10. provided that the extra cost of moving equipments
ard and forward over the whole property is negligible.

Note 11. 5.J.Truscott: op.cit. p.l72.
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chief reason for adopting such a poliey is that it is deemed
desirable for the mining concern to show its stability and its
ability to adapt itself to the changing ecircumstances, and to
survive as one of the fittest in the industry. (See Note 12).

{(d) 1The risk snd uncerteinty factor.
6o The tin mining industry ls subject to a number of
risks and uncertaintiea, some of which it has in common with
other enterprises, especially heavily-capitalised industries:
such as the variation in cost, the variation in demand and the
congequential variation in price, risks of accidents, collapse
of mines, flood, explosion, ete., Tin, as & raw material of
industry, is subject to wider oscillations of price than
finished consumers goods, These "measurable riske"” are to a
cortain extent insurable by means of “consolidation? and
"gpecialisation® . (See Note 13). Iredges constructed in
Burope or America are towed through the hazards of high seas
to the Bastern Tinfields and have been known to be destroyed,

or to have capsized on the way. However, such losses can be

%95i-l“‘ ibid. p.d72. The "liquidity-solveney motive in
usinesc” , (R.A.Gordon's term in A.%.K. June 1948, p.271), in
contrast to the profit maximisation motive is the subject of
‘& recent controversy in American jJjournals concerning the
reality and applionbilit; of the marginal analysis. See the
articles of E.i.lLeater, Fitz Machlup, G.J.S5tigler, H.M.0liver
and R.A.Qordon in the Americen Sconomic Eeview of 1946,1947 and
1948. Also K.E.Boulding's review - article on P.A.Jamualson's
Foundations of Eeconomic Analysis in J.P.E,,June 1948,pp.193-195

ggzo 13, Terms used by irving Fisher (Nature of Capital and
neome, p.288) and by Frank H.Enight (Risk, Uncertainty and
Profit. Ch.Vill).
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insured against in the ordinary commercial way. The risk of
short~term price oscillations can be guarded asgainst by hedging
in the futures market. This method of risk elimination is
normally employed by the smelters who immediately sell forward
the tin which they purchase. In practice, the miner, however,
gells his ores to the smelter or niddle man on the day-to-day
price basis, thus bearing the risk of price fluctuations,
although it l1s theoretically possible for him to avoid it.

This is specially true of small Chinese miners in the east.

The uncertainty peculiar to tin mining, as well as
to the other non-ferrous mining enterprises, but not applicable
to manufacturing industries, arises from the uniqueness and
relative uncertainty of the mass of raw material on which it
works. Although geological survey methods have improved
and there are available experienced specialists in prospecting
and surveying whose servige brings the expectancy of ore reservel
within reasonable approximation to realisation, the uncertainty
regarding the metalliferous content and the expected life of
properties cannot be entirely eliminated. MNoreover, whereas
in manufacturing industries relatively small stocks of raw
materials need be bought at a time and replenished when
ﬁooessary or opportune, in mining,a large ;1:. of propsrty
must be secured at the beginning. Lven & small degree of
uncertainty regarding the deposit would thus involve a large
sum of capital, and it is this characteristic which makes

tin mining a highly speculative business.
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Another element of uncertainty wes peculiar to the
tin industry in the period between the wars, when technical
progress in tin mining was very rapid. It is a well-known
fact that, with recsonable maintenance, tin dredges have
very long life. They often outlast the life of an average=
sized property. A tin company which spends, say, £100,000
on & dredge is committed to that tym of dredge for a long
period of time, and will not be able to take advantage of the
lower running coste afforded by later types of machines.
Tin dredges and other machines used in tin mining are of
specific nature, having little value for other purposes. The
sorap value of such machines is accordingly very small. |
The speciul risk and uncertainty in the tin mining
industry thus arise out of three main facts; the wide
osgillations of price, the speculative nature of non-ferrous
mining, and the large sum involved in the acquisition of
property and uaohigorv.

il ) d -te P .
(a) General Considerations,
Y. It is evident from the above analysis that the

objectives pursued by tin mining concerns in their long-term
and short-term plans may be quite different in emphasis,

In the long=term plan, the chief aim is the maximisation

of the present value of the surplus, which is the sum of the

annual expected surpluses discounted by the rate or different
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rates of interest commensurate with the risk and uncortainty'
factor. (See Note 14). In the short-term plan, while
maximisation of profit is still the rule, the emphasis in
practice is placed on the "soundness" or "stability® appearance
of the company: regular dividend payment, strong reserve
position, vast liquid resources, eto. This, in fact, apart
from purely accounting measures (such as the postponcment
of depreciation and amortisation), is the negative side of
short-term profit maximisation = i.e. the minimisation of
short-term losses during the depressed years, but the two
plans are not mutually consistent, and in practice it is the

short-term plan which is adopted in most cases.(See Note 15).

Eotg 14. « JeR.Hicks : Value and Capital, Ch.XV and

athemati appendixz thereto, pp.325-3286, Hick's formula

for the capitalised value of surpluses on p.326 can be

applied here. However, the risk allowed for in this formula
is only the risk of inagcuracy in price expectation (see
pp.l25-6), and the rate of discount used is a single "accumu-
late rate of interest". In mining, greater accuracy can bLe
gained at the expense of simpligidy, by adopting the Hoskold's
two-rate formula in which the two rates of interest are the
ordinary accumulative rate and the higher risk-rate of interest
(Hoskold's "Sngineers Valuing Assistant - published 1877, S
also Louis: Mineral Valuation (1923) : see S.J.Truscott,

Opescit, » Oh.XII)

Note 156, This point ocan be generalised for all types of
production pliéns, and constitutes a severe limitation to the
usefulnegss of the marginal analysis as applied to business
policy. See the articles, cited above, of K.R.Boulding and
R.A.Gordon.

e are here tdking about the aims of the mine owners,
In the gases where the production plan is conceived andcarried
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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Not only do production plans comflict with each
other in time, the variance may exist also between the
production plan of an individual mine within a big, especially
an iﬁtornational, organisation and that of the organisation
itself, For instance, whilst 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 the 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 maintaln it,
and/of,it 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 govemment of that comatry, or obtain a
larger production quota if restriction sshemes are in existence,
or are expected. In such cases, it is the long~term over-all
profit of the organisation, not that of the mine, which is
being maximised.

8. The broad outline of policy governing the production
plans of a tin mining concern can be thus summarised :

A There is a general tendengy to work a mining
property from the richest portions to the poorest. After an
initial period during which annual (or monthly) output
inereases rapidly, the tendency is rér output to fall away
very gradually at first, and rapidly towards the end., In the



231.

meantime, the output may be maintained or even increased only
with further acquisition and working of new properties.

With eyeclical price fluctuations, a company with %
limited ore reserves will work on 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 coat of c¢closing down
and reoyening., Full throughput capacity may or may not be
maintained; dut even if full capacity is maintained, the outputé
will fell during the period of low price, Sound financial
appesranée nay be aimed at by peying dividends at the expense
of depreciation, amortisation or development quotas. When
times are really bad, and it bécomen manifest that mining
companies generally are incurring losses, dividend payments

are suspended and the principle of minimum loss applies.

In thq\osso of a company with vast ore reserves, the policy
regarding the portiona of the property which are worked

may be reversed. Opportunity of hiéh prices may be seized i
upon to mine the poorer sections or the tailinge which would 3
not otherwise pay, and during the depresaion, the richer
portions will be mined and profit margin maintained as far as
possible. When depression has gone far enough, the same
practice regurding dividend payment and depreciation=
‘amortisation-development poliecy as in the case of firms with
smaller properties wilil be applied. With large intemational
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organisations, the continuation of production at a price
lowey than prime cost may be due to politico-economic
considerations. |

The variation of working areas in the same property
or group of properties 1s limited by the cost involved in
the varistion. In guderal, open cast, gravel pump and hydrau-
lic methods are more conducive to adaptation and movement to
new sites than dredges and draglines, although in recent years,
"walking" draglines have been initiated in Nigurié to tacilitato;
movements at lower costs., Furthermore, lode mining is more
rigid in this respect than alluvial mining; but flexibility
obtains in lode mining when the mine comprises several pits
‘and is worked at much less than full capacity.

Finally, the decision as to the variation of
working areas according to the values content depcnds largely
on the expectation of the future course of price, and on the
duration and intenaity of the boom or depression. Reactions
to different expectations will obviously vary.

(b) Substitution and Complemsntarity over Time.
9. The successive outputs of a mine are at the same
time substitutes and complementary over time. (See Note 16).
'ith regard to the given volume of ore reserves, they are
substitutes: but with regard to equipment capacity installed,

they are complementary.

Note 16. ops J.R.llcks, op.cit. pp.207-210,
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That products in mining are substitutes over time
clearly arises from the wasting-asset character of the property
A small output today will leave larger reserves for the future,
and conversely, but in the short pveriod the "spurt” in output
is limited by the producing capacity of existing eguipment,
the availability of additional means of production and the
hizghest valuss-content of the property. The diagram in
Figure Vi.l is adapted from Hicks's Figure 24 on p.207 of his
Value and Capitale. Assume that the stream of output planned
on the basis of existing price is AA', and either that output
can easily be increased or decreased, or that stream AA' is
below full capucity, then if at date L price is expected to
rise momentarily at date M, the output stream may assume the
shape of AECGA' or AFCHA' or AECHA', hceording to the technical

production possibilities. The effect is the same in each case!

o“l"t S 5 (p-233)
; “‘l L iempyd P
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Fig. VI.4. : Substitution and Complementarity of Output over Time. | ,
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the inorease in output at M is made at the expense of the
output at ¥, or H, or both, without bringing forth new equipment
The height of C would depend on the capacity of the mine tb
increase its output in the short period., 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-
lative position, the stream of salea between L :nd M will be
kept as low as poasible, and at M, the stocks accumulated will
be ligquidated,(bringing point C much higher up than in the
diagram) .

If, instead of a smell momentary rise in price it
is expected at date L fhat the rise at M will be considersble,
or alternatively that the high price will be maintained, or
improved ,for a sufficiently long period of time, extra
equipment will be instslled, 2nd more lubour hired, in order
to .increase the output at date M onwards. The output stream
between I aund M will be small; and from date M, assuming
that the addition to productive capacity is then eonplotod;
the output stream will follow the course XD or Kby or KDy
aceordink to the technical possibilities and the elasticity
of expectation. If IM is toc short a period for the increase
in productive capacity, then the point K will, of ecourse, be
further to the right. If the curve represents the saies,then
the stream of output sold during the period LM will be very
small and the increase of sales will tako'placc beginning from
date M.
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The shape of the now production-stream curve, as
stated above, depends on the price expcctaiion as well as on
the technical eonditions of production. The more elastic the
expectation, the higher the output stream curve will tend to
move, and oonvoiaoly. Purther, there is the case of complement
arity over time in the sense that the existence of the
additional equipment facllitates an increase in output at other
dates in the future. If at date N, the price of tin reverts
to the same level as existed before M, it is extremely unlikely
that the output stream will yesume the AA' course. This
point will be taken up in the next paragraph.

Most of the preceding exposition is familiar to the
readers of Hicks' work. There is, in production involving ‘
wasting assets, a further factor which enters into consideration
of the shape of the curvet that is the life of ths property.

#With fixed ore reserves, the hisher the output stream goes,

the shorfer will be the life of the property measured along

tha horizontal axis. If the diagram represents, not the
output streum of & particular property, bul that of a company |
whogse proupecting and development activities are carried out !
continuously, the time limit is then remote. j
- f{e) Nenm ibility of the long-run s N |
10. Complementarity of production through time has a
consequence, important in the supply analysis, which is the
.non*rov.rnibility of the snﬁply curve. Once a certain price
expectation = either a rising trend of price or & large
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momentary price rise - has altered the output stream, say .
from AA' to AJED, it would be a purs acgident for it to move
back to AA' level, should the expectation pro§o to be false
or should the conditions return to the old "normal” set of
expectation. 3Jince extra productive capacity has teen
installed, the investment made must be treated as bygone in
ghort-term calculation, and the fixed overhead costs taken
for granted. 7The production plun from then on 1s governed
by the new considerations regurding prime costs., This is
illustrated in Figure V1.2, which combines the long-run and

short-run supply curves.

£
: (p-236)
{ N
i Rrice :63
I . I}
1
3 / S
| T BRI 0 =t
{
, Rliian X
| i : t
! H .
i ! :
L7 : i

f ” : :

7 5 ' 3
! S | : :
| : e}
| ' i i

i
o KD %; 5 Puantity

Fia. Vl.2.
Non-Rcvcrs_l.Bi.ltt_'y of‘the lar;g-MStlppl)’ Curve.

| O SRR S



237
55' is the long=-run supply curve, in the scnse that if price
rises from Py to Pg,after a period of adjustment in supply,
the quantity prodﬁcad and sold will move from Q) to Gg« In
the process of expansion, additional output capacity will have
been coreated. OSuppose in the next period, contrary to the
previous price expectations, a reverse in demand causes price
to move back fronm ?h to 91. then the new point of equilibrium
will not move back from By to Ej, along the long=run supply
curve, sinece by rsaaon of the increase in output capacity,
the short-term supply condition hasu changed and the appropriato
supply curve may take the shape of 515{'. This means that .
corresponding to sagl price, the quaentity of output will be
somewhat larger than before. At price Py, Qz instead of Q
will be produced. This is due to the short-run consideration
of equating price to marginal cost. In order to return to
the position in which Q3 will be produced at price Pp, Onough-
time must elapse to zllow enough productive capacity to be
ousted from operation; this is unlikely to happen.

- (d) The Input Time-lag.

1l. ’ In the tin industry, the period of supply rigidity, |
or, as Hicks calls it, the "input lag", is an important factor.
After mining, ore has to be shipped from South America, Africa
and sometimes /isia, across the seas to Zurope to be smelted;
foilowing which much of it is shipped ascross the Atlantic to
the United States. Tin being an expensive natcrial; miners

tend to avoid the cost and risk of storing more stocks than
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the absolute minimuy, although, as we have seen in an earlier
chapter,smelters and consumers garry considerable stocks.
With an unexpoected small increase in demand, and the conseguen=
tial rise in price, it usually takes some time before thb
increase in supply, even without the necessity of lncreasing
output or output capacity, can be called forth. In the late
1920's and early 1950'3, at the Nigerian tinfields, poor
communications caused & three months' wait between production
and sale of ore - i.e. before smelting. According to J.XK.
Zastham, "the period during which the rate of supplies to the
market is rigid is not greater than two and a half months, |
but this does not meuan that‘the mines gan incrsase their

output, and that the increased supply of ore ca:n appear on the
market within that period...The Straits smelters a&ll at

60 days c.i.f« Europe . and Auorida, whici meang that they
can inorease the supply of metal on the market within that

time by reducing their ore stocks. The increased rate of supply
could So maintained provided that mines could inoriaac their

rate of working before ore stocks (at the smelters) were de= |
pleted.” (See Note 17). This amounts to saying that, for é

a fcanongbly small inerease® in supply, betwsen two and two_andw |

a holf months are Mecessary. With big increases in demand,

relative to the exlsting stocks, which often occurs in the

gm_;:}. "Rationalisation in the Tin Industry®, Review of
conomic Studies p.28, Vol.lV, No.l, October 1936,

x.
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uprard trend of the eycle, the increase in mine output wiil
not be large or rapid enough to come forth before the stocks
are exhausted. MNoreover, once the full capacity of the mines
is reached, the period of "supply resistance” will be much
longer, aince, in the casé of dredges, for instance, it normally
takes between eighteen months and two years, or sometime: more,
to order, build, tow across the oceans :nd put to work in the
Rast ,a new machine. For lode mines, the extension of capacity
would normally take about the same time, if not more. Fbr
opencast and more labour-~intensive aothoda, the time taken is

shorter, but correspondingly small incresses can be achieved,

i2. - When the time lag in incrogaing-produntioh is taken
into agcount, we have the sltuation which ls illustrated im
Figure V1.3, AasuneAthat’at a givon moment of time, the
short-term supely runétion ia.sso. composed of two sections,
SA more elastic and AS, less ealastic, denoting some degree of
supply resi:tance as production approoches full capacity and
stocks become low. The long~run supply curve - which does

not take account of the time lag, is represented by 855y,
Suppose a Demand Function D, which moves up and down during

the course of the business oycle. (See Note 18). At date 0,
the conditions of lemand are D, and Sup-ly 884, end
equilibrium price (and quentity) is indicated by 25 .=

Note 18. Ref. CH.1II. paragraphs 8 - 10 above.
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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-run supply curve becomes
31, and the equilibrium position is Pgs I1f the demand schedule
now falls back to the Dy level, the new equilibrium position
will be Pp', not P,. I demand moves further up to Dg, and
then downward, the sequence of eguilibrium positions will be
Pg, Pz, Pas T Fgr venes What actually happens depénds on
the relative movement of the Demand and Supply conditions.

For instance, tho'poaition Pp may not be reached if the move-
ment of D is so repid that price rises from Py to Py and on
Pg, otes If the supply movements are more rapid, we might
have the sequence P,, Py, Py, P4, otcs On the other hand,
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the time lag necessary to bring forth heavy equipments such as
dredges may be go long that a year or two after the Demand
ecurve has moved downward, there isetill an inorease in the
quantity and capacity of equipments.(See Note 19)., In such
cases the price sequence may be Pz, Pp, Pé...., 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 materials.
First, when the price of a produce oscillates widely, each

boom period leaves an aftermath of "excess capucity", and

during the depression which £ llows, while the demsnd 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
8till further, is sufficient in itself to explain the "long=
term aawniard trend in raw produce priéos“, detected by
statistical analysis. OSecondly, such "excess-capaclity"
created during & boom and maintained chiefly by an expsctation

of a return to higher price in the future (since the

|

ggse 19. This was the cese in Malaya, where the number of
redges increased from 70 at the beginning of 1928 to 108 at
the end of 1930, with 11 more still under construction.

322!_5%, This analygis differs from the "Cobwed Theorem"
Sxpounded by Henry Schultz, and U.Ricei in that, in the
Cobweb theorem, Demand and 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 yreverts to "normaley” (i.e. Suprly curve returns from
the short=-run shape to its long-run course 53y). This
elimination cannot be brought about automatically by "free
competition” (See Note 20a), since the conditiona creating
the excess-capacity still remain, On the other hand, the
short=-run supply curves can be rendered more elastic, e.g8.
the slope of AS, redﬁcsd, by the existence of a stock of

larger sige than that which is customarily carried.

(§:))

14. 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 "escapable" in the short run, are avoided

in times of declining revenue: less exploration, less
development, less written off as depreciation and amortisation,
management and men are more efficient and.alort, lower prices
for essential stores are pressed for. In times of prosperity,

more work that is not imsediately productive is undertaken

Note 20a. Whether free competition is desircble from the
80¢ 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 Qarlier, 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
lowered. However, this does not apply to all mining coneerns,
and those which can afford to do so are big companies with
large ore reserves. |
Mining wages are among the most important items of
oxpenditure which are flexible. Trade Unionism and collective
bargaining were almost unknown even in 1941 in most of the
1npoifant tinfields. In the Far Zastern areas, miners are
predominantly Chinese; in Nigeris and the Belgian Congo,the
"native" labourers are not indigenous, Faced with & reduction
in mining wages, these immigrante find fow alternative jobs
to turn to, especially when there s a depression in zll iiucl
of occupation. In Bolivia, where miners are princigally
the Indians of the Altiplano, adapted to the climatic
conditions of the high ground, the elasticity of supply of
labour too is small, since the soll of the Platesu is barren.
Approximately 10$ of the work in Bolivian mines is done on a
contract basis, with dey wages and bonuses : the rest of the
labourers are seasonal, leaving the plateau in the spring and
summer, to engage in agrioﬁltur-, thus treating mining wages

Note 21. S5.J.Truscott, op.cit. p.léG.

-



244
as pocket money or & source of income from which taxation can
be paid. With very few exceptions in sconomically more |
advanced countries, tin mining wages in gener:zl are greatly
flexible, and the movement is as large as 505 at times.

(See Note 22).

Among the subsidiary costs, rail and sea freights
are the only items which, in general, do not vary with the
price of tin, but have a definite declining trend over time,
as transport systems improve. Royaltﬂea, duties and smelting
charges usually are determined in sliding scales, in which
they are made dependent on tin price. For instance, a typical
contract for the smelting of tin concentrates contains a clause
such as this: " ,...treatment charge to be £5:17 :6d. per ton
of concentrates net dry weight, of 70% tin on the basis tin
at £160 per ton....an addition of 6d. to be made to the
returning charge for each £ that the tin price exceeds £160.
No deduction for price of tin below £160 per ton or for assays
above 70% tin...."(See.Note 23) Such graduations of duties

St

Note 228. e.g. Hausa pick and shovel men in Nigeria had their
weockly wages cut from 568.,6d.to 38.9d. in 1931. The statement
that "collective bargaining” is almost unknown" should be
-Gualified for Malayan miners since the recovery of the mid-
1930's also for Bolivian miners since the war. Strikes for
higher wages have been successful in these countries, but they
are go only during the more prosperous geriods, thus still
supporting the thesis that mining wages are flexible and
pogitively correlated with price.

Note 23. The figures refer to the charges in the 1920's,
In EQT? smelting charges were about £4:8:6d.per ton %0% 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 l1s 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 downwaxd everywhere. 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 govemmment
gave various concessions to the miners suci as the waiving of
all labour obligetions on mining leases and'aining rights,
in sddition to an 80% reduction in the rents of mining titles
etec. In Siam, in 1930, similar relief measures were adopted

until the price of tin reached a level of output about

£17%% per ton. ih Bolivia, the government resorted to indirect
relief by devaluating the currency, and varying the exchange

rate in favour of tin exporters and producers etc.

156. The ability on the part of tin miners to carry om
production at low prices can be illustrated by the cases of
producers in Cornwall, Nigeria and Bolivia (high~cost producer:
in the depression of 1929-1931.(See Note 24). Of the Cornish

ote 24, The quotations in this paragraph are from the
erals Industry (New York) 1929 and 1930. The author
quoted is E.Ballol Scott, eddtor of the (London) Mining

Journal.

B
=
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miners in 1929, the report runs: "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 newer concerns closed down: bdut as these were
for the most part shallow propositions, the reopening of which
in better times should not require any very great outlay, the
explanation is not very far to seek. Older mines like East
Pool, South Crofty, Wheal Kitiy and Levant, however, with their
inheritance of a llarge extent of underground workings
involving great unwatering programmes should they close down,
have continued to oporafo and show ron&rkablo resistance to
adverse esconomic conditions.,” 1In 1980, it was further
reported that the concerns closed down in Cornwall included
Polhigey, the Kittys, South Crofty, Levant and (eevor; at the
end of the year, Zast Pool was alone operating, with South
Crofty deciding to continue pumping operations. Of Nigerian
mines, "the maintenance of production in 1930 waa in some ways
more unexpected than almost anywhere else, and nowhere perhaps
has the ability of the industry to make ends meet, or at least
té avoid stoppages been more noticeable. Wages came down
'graatly_and the natives on contract worked more intelligently”,
-There were alQo other economies, including the result of the
completion of the Kurra Falls Pover Statioﬁ. Of Bolivia,

"tin values or rather those towards the ¢lose of the year (1930.
were such as no Bolivian enterprise had ever had to face at

any rate on the grade of ore worked to&n:...gfhnro were
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repeated rumours of closing down, especially by small concerns,
but +++sthe more established mines gave no signs of stopping”.
The average grade of councentrates exported from Bolivie was
raised from 55,265 in 1929 to 56.20% in 1930, with the
average for December 1930 of bﬂ.alflntal. fotal duty received
by the government was greatly rodu&od from Bs.6,500,000 in 1929
to just under 38.3 million in 1930, The cost per ton of tin

of the Patino mines wexe as follows:

ex-depreciation gum-depreciation

Year 1929 £134 :15:34. £1564: 5194,
Year 1930 £118: 9:564, £142:15:04.
Last quarter 1930 £109 116 :74. £1356: 2:6d4.
Yoar 1981 £101 :11 a04, £130 113 :64 . i
i
16. The movements of costs in sympathy with the price |

of tin is illustrated by the chart in Figure Vi.4. The costs
taken are the “full costs” in the sense explained in para.4 |
above. The concerns selected comprise & leading companies |
in Nalaya (one of which also operated in Siam), one in
Bolivia, a government undertaking on Banka, and a company each |
from Nigeria, Siam, Cornwall and Burma., Both alluviel and
lode mines are represented, and of the former, vurious
"Buropean" producing methods are included.

When the flexibility of costs in tin mining is taken
into account, the dimgram in Figure V1.2 needs to be nodirigd.?

The gystem of supply curvu; long=-run and shorte-run, is not

only made to move with the physical mining capacity, the
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position of the curves is also determined by the oyelical cone=

dition of business.

During prosperous years, costs are higher

and the curves more nearer to the price axis on the left;

during the slump tiiey move down to the right. The effect is

even more violent price fluctuation than otherwise would be.

otes to Fi

(a) The Lines:
Vi = Price of tin :

Full gosts: I =

il =
I11l =
iV =
' P
Vil%
Vilige
1X -
X -
b &4 =

4

London 3tandard, annual average.

Kamunting Tin Dredging, Ltd. : Malaya and
Siam: Dredging: Year ending 30th June.
Bx-Lands Nigeria, Ltd.: Nigeria: Gravel
pumping, ground sluieing, calabashing,
tributiug: Calendar year.

Pahang Consolidated Co.Ltd.: Malaya: Lndcx
Year ending 3lst July.

Malayan Tin Dredging Ltd.: lalayaxnrodginq
Year ending 30th June.

Gopeng Consolidated, Ltd.: M :
Hydraulicking : Year cnding s0th Soptonbar.
Banka Mines f Dutch Government) :Iindonesia:
all alluviel methods: Year ending end of
February up to 1930, thereafter calendar
year.

Patino Mines and Enterprises Consolidated !
Bolivia Lode ! Calendar yoar: Batablished |
1924.

Tongkah Harbour Tin Dredging Ltd.: Siam
(and Malaya) : Dredging: Year ending 30th
September up to 1939 - thereafter 30th
June : reorganised 1939 from the Tongkah
Harbour Tin Dredging, No Liability.

Geevor Tin Mines Ltd.. U«K+: Lode : Year
ending 3lst March : operation suspended
from Dec,l920 to March 1922 "owing to fall
in price and increased costs." 'voluntary?
output restriction in 1931/32.

Tavoy Tin Dredging Corpn.md. Burma :
Dredging : Calendar year: istablished 1983
Rising trend of costa: Free from compul=
sory :utput restriction all through the
p‘rio .
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The costs of Vil 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 - & years after the £ -, the rise in costs from

1931-1936 as shown in the plain line of the graph is

Ifa erated, compared to the costs in gulden (in dotted
nej.

The coats of VIII for 1936-1940 are partly in £, and
parfly in Bolivianos: the latter being converted into
£ at the "de facto" rates.

(b) [The correlation: It appears from the chart that a
strong positive correlative exists between the London
price and each individual cost. The Patino costs (Vill),
while 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 (Vil) being a
government concern, aprears to behave differently from all
others: falling when price rises and conversely, and this
in spite of the higher 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 threefold: (a) the higher value
of the gulden in terms of £ as noted adbove; (b) the
high overhead cost per unit of output owing to the
restriction (Banka's 1931-1933 output was about 40% of |
that in 1987-1929); (c¢) the concentration of work on the
oorer parts of mines during the depression, and converse=
{long-term maximisation of profit), which is usually
not practised among British miners. The Tavoy Tin
edging (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 fbllowed a definite rising
trend. Cyolical oscillations, once the trend was
eliminated, would show the same pattern as the price
curve (Vi).

All costs wer¢ high in 1920/21, owing to the abnormal
post-war conditions. :

“(e) Effect ag %hc out put xngtriggig&: In all the cost
curves, excep . ere was a general tendency to exhibit
a doolfning trend after heavy investments in 1925/26.
This tendenoy was halted, and in many cases reversed, ;
after 1931 when higher 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, Ltd., the cost per ton of metal in 1930 was
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€92: it was estimated that in 1931, without restriction,
it would have been reduced to about £70; bdut the cost
of meintaining the plant, property and staff during
temporary periods of non-preduction amounted to fully
half the cost of running to fuil production capacity.
Apsuming that there were no other causes tending to
affect the cost level, it was estimated that the cost
would be raised to about £110 on & restriction of 20%,
and to £135 per ton on a restriction of 50%. (Chairman's
speech : in Mining Journal 5th September 1931, p.689).
Examples c¢ould be multiplied.

{v) The Tribute System.
17. When tin price reaches such a low lewel as to make
further reduction in cost impossible, "Buropean” firms can
still go on producing some ores by sub-leasing parts of their
areas to "natives" (which essentially means Chinese in the
Bastem fields). This is known as "trivuting” . wOrkihg on
tribute exists in normal times as a by-product of dredging,
when portions of the areas held by the dredging company have
been dredged and expose a pinnacled lime-stone hottom
unsuitable for the operations of dredges, the Aroa may be
subleased to Chinese miners who usually open up a gravel
pump mine and pay tridbute to the dredging company, at rates
varying from 1of to 26} of the value of the tin ore recovered.

(See Note 25). In many cases, the European company pnrchaioq

§°E§ 26. 8ir Lewis Fermor, op.cit.p.l1l0. Sir lewis added:
eases and subleases of subleases, and so on, &re much
favoured by the Chinese section of the mining community; but
if carried too far, with too heavy a tribute, they must be
regarded as narmful to the industry, excesaive tribute
rendering ground uneconomical to work, that otherwise could be
worked at a profit. They may aleo be harmful if a small

lease is split up inte two or more subleames, the dl,zto of
harm depending on the size of the ultimate fraction.
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the ore and pays the Chiﬁeae miners the difference. In the
Federated Malay States, the percentage of output of tin ore
won by tributers was 115 in 1929, declining to 7-9% in the
late 1930's. In Nigeria, the number of African tributers
wag 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 depresaion
by (b) the low price of tim. Tridbute production is not
ilway- cheaper than dredging, but the flexibility 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 and other "native" small enterprises,
18, The cost analysis in the earlier parts of this
chapter applies primarily to modern mining business of tﬁo
Weatern pattern, normally referred to as "Suropean', which
has become more important and more extensive only since th.'
first World War. in the Federated Malay States, even in 1936,
"Buropean" output accounted for little more than 60% of the
country's total, the rest being shared by Chinese and other
miners anfing either as direct lessees or tributers. Of
the whole world, in 1940 large "HBuropean’ mines probably
accounted for 75%; thirty years earlier, the percentage wes

perhaps less than 50%. The numerical importance of the small
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mines in 1940 was, as far as leading countries were concerned,
ag follows: 9730 gravel pﬁmp mines and 150 mines employing
less than 80 c¢oclies and no machinery in the F.M.85., producing
gbout 358 of the Malayan output; 250 mines in Siam producing
20%; about 50 mines in Nigeria, and a large number in Bolivia
producing about 15-20% of Bolivian output. This leaves out of
account those in Inaoﬁesia whose produce appeared ds the
output of Banka and Billiton.

" Very little is known about the cost accounting method
and productién plan of these small mines. Not being organi-
80d as public companies, they do not publish their balance
sheets, and few data are accessidle. The only country which
has some statistics to throw some oblique light upon the
activities of the small "native” mines im Malaya, and sven
here it is not posasible 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 otherwice stated.

19. Before the first World War, as high a proportion as
80% of the F.M.S. output of tin came from the Chinese mines.
With the advent of dredging and large investment by "European”

——— —

Eg*o 26. In his book: The Chinese in Malaya (RIIA and IPR
9 Vietor Purcell stated that the chapter entitled

“ The éhinoao 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" . Ir.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 "Zuropeun" output, never té catch up
again during peace time. Theé Chinese share deteriorated
fu: ther during the 19%0's until it was 28% in 1940,

Table Vi.l.

Annual Chinese Tin Output in F.M.5. 19281-1940
Eomoarea w1kﬁ Fr{ce.

B ¢ i -] 111 i 4 ;

v

Price of Chinese |[Index of I index of II| XI as
Tin. Ann. Out put of tot
Average '000 tons| (average =« 100) F.M.S.

£ per ton. | metal. outgpt.
1921 165 £21.0 79 10% 61
28 169 21.9 76 107 62
23 202 21.1 96 103 56
24 249 24.2 118 119 65
26 261 26.7 124 126 56
26 291 2847 128 126 56
27 289 30.8 137 151 59
28 287 31.7 108 156 51
29 £40 25.6 oY 1256 39
30 142 23.0 67 113 37
hl’ll 118 18.7 56 92 35
32 1356 9.9 64 49 34
33 1956 8.1 92 40 34
24 230 11.1 109 54 34
3b 226 14.0 12% 69 34
36 206 2l.1 97 103 33
a7 242 24 .4 1156 120 32
38 190 13,5 90 66 33
39 226 15.6 105 67 31
40 257 £28.0 122 113 28

In abgolute tonnmge, the trend of Chinese tin output
was also declining, starting from nearly 39,000 tons of metal
in 1912, down to 21,000 tons in 1921; the boom of the mid-
19208 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 Jjust
over 8,050 tons in 1933 (year of seversst official restriction)
The subsequent revival again raised the figure to 24,360 tons
in 1937, which was the rate at which they were working at the
time of the Japanese invasion.

It is interssting to note in Table Vi.l that during
the alﬁnp of the early 1920's, the Chinese output was kept
steady at 21/22,000 tons per annum. In 1928, when price
reached & minimum of £139, the Chiness miners slightly
increased thelir output, both in absoluts tonnaze and in
relative share, compared to the previous year, during which
price hlso declined sharply. On the Chinese-owned mines, the
¢oolies had been willing to work for bare board and lodging,
and to suspend wages until better times, rather than face '
entire unemployment. According to the Chalrman of the FUS
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 #85 per picul of metal (about £185-£160 per t'en)..
though many could produce for a limited pericd st $70. This
was undoubtedly an underestimation of the flexibility of the
Chinese costs, although it is true that in normal times,
Buropeun mines were moatly working at lower costs than
Chinese mines. BSven in Zuropean mines, in general wages fell
during 1921 by between 156 and 20%, end in 1922 they fell
8till further owing to th; depression in the rubber industry.

£
¥iitm i‘;
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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 plants, which was adopted increasingly as a means of
roducing costs., With the revival of the tin market in 1984,
300 gravel pumps were already used in 42 mines : Chinese
output rose about 16§, but their share in the total was
reduced, owing to the even more rapid increase in dredge
output from Buropean mines. During this year wages rose 20%.
The number of gravel pumps rose further to BBO in 19256, |
The very high price in 1926, reaching the peak of £321 in the
last part, failed to bring forth an immedinte substantial
inerease in output, either rrom Huropean or Chinese mines,
because of the time lag necessary for equipment installation
and labour mobilisation, but in 1927, as price began to
decline, the increased number of Chinese immigrants, together
with the utilisation of more gravel pumps, raised Chinese
output by 20%. The increase from Luropean mines was slower,
although the number of &redges rose from 50 to 70, and dredge
output advanced saﬁ. 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
mines still advanced; and that from Buropean mines, especially
from dredging 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

gtill inereasing. The share of Chinese output in 1928 fell

to azf. By the end of the 155:, the number of mines using
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gravel pumps reached 383: the maximum number reached before

the official restriction was 488 at the end of 1929.

20. The year 1929 started with tin price around £285,
from which it fd 1l steadily until in 4pril, it passed the
£800 level for the first time since 1923. Deginning in 1988,
rumours were abroad that many Chinese mines would have to stop
work owing to low price: that "Chinese hand-worked prupoities
ceased to be profitable when the metal falls below £210,where=-
as dredging companies could subsist at £140” ,{See Note 27):
that Chinese mine owners equipped with a steam-boiler and a
6" gravel pump, "could not be sure of covering expenses with
metal below £250 per ton® (Sec Note 28). The then Chairman
of the F.M.3, Chamber of Mines, Sir E.¥,Birch, who was also
Chairman of 16 mining and other companies, stated in May
1928, thet "Many of their (Chinese) mines are aprroaching
the ch of their richer ground, while many of them are only
able to carry on by the ald of money lenders and persuading
the coolies temporarily to accept little or no wages beyond
actual food...These money lenders are gambling on a posaible
rise in the price of the metal, and if within the next few
ionthava rise does not materialise, it was difficult to ses how
many of the Chinese mines could weather the storm."

Contrary to these predictions, the number of gravel
pump mines,which were mainly owned by Chinese, instesd of
declining, rose to 428 at the end of 1929, and the number of

ote . A 28. ' oAth—'. ,
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small mines, employing fewer than B0 coolies with no machinery
rose to 707. Indeed, the number of dulang washers did decline
from a 1928 peak of 10,400 to 9,000 in 1929, and rurtholr to
7,800 in 1930, with a corresponding reduction in the tonnage
of ore won by this method, but the monthly output of tin
from Chinese sources was maintained at the level of 2,000 tons
or above, until the middle of 1930, after which it declined
only slightly up to the advent of the official restriction
scheme, There were indeed two months when the Chinese output
fell to 1,500 and 1,200 tons; but this was due to factors
other than price: the latter occasion being a Chinese New
Yoar ihen the Chinese seiszed the opportunity to stop
activities, only to resume at the normal level afterwards.
During the tio years before the official restriction of
production, however, the Chinese share declined from B1% to
87%, end this was largely caused by the great increase in
"!\;ropean" output in 1989, and its relatively small decline
in 1930 when the dredges and other machinery ordered during

the doom were completed and became fully operative.



Table Vi.2.

ont tin output of Chinese %ines in PM.8. 1929-1930
gxcluding sub-lease output)

Year 1926
Year 1927
Year 19:8
1859 Month iI

1930 Month i

Year 1931

Average Prige
EG!’ onle

291
289
229
253
283
22l
207
198
200
209
210
2056
191
181
179
176
174
165
163
145
136
135
138
133
118
114
112
118

jmonthly or monthij

-

2.8
2.6
247
2.4
2.1
2.1
2.1
2.0
2.2
243
2.2
1.5
2.3
2.3
2.0
2.6
1.3
2.1
1.8
2.1
1.9
1.9
1.8
1.8
1.8
1.7
2.0
1.6

Under compulsory restriction, the share of the
Chinese tin output in the Federated Malay States fell still

259,

further to 34%, at which level it romained for several years.

(See Table Vi.l, para.l9).

During the revival in 1937, and

after 1939, the percentage became still lower: this was due

10 the fact that mechanised Zuropean mines with large idle

capacity of machinery and property were able to respond more



260,
quickly to sudden inereases in the quotas. In abasolute tonnagcl,
the decrease was from £5,50C 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 sbove their output before the mid-1920%'s boom.

21, There are many reasons underlying the tough
resistance shown by the Malayan Chinese tin miners against low
prices in the 1928-1931 period:

(a) Their business organisation: The Chinese worked on
a profit-sharing basis. Tﬁo entrepreneur or "Towkay"' usually
recruited his coolies from his relatives or4rolétivol of
relatives various degrees removed, or those pebplo 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 nonth, and provided food and lodging. At fhs 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
emall part of what would be called wages or salary in Buropean
pusiness terminology. The pocket money was reduced in some
cases to 15-20 cents a day (or less than sixpence), or even
less. Since trade in general was bad, and iotul employed
goolies in the mines were reduced in 1929 by about 4,500
(despite increase in output), and still further by nearly

bt (i :
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24,000 in 1930, the drastie reduction in wages was readily
acceptable to the coblies.

(b) In many cases, the capital was advanced by Chinese
shopkespers 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 smeltsrs, since any stoppage
would involve ths latter in the forfeiture of the whole of their
interests. Thus the advancers of credit were willing sometimes
to risk a few thousand dollars more in thefy venture., This
reason, which applied to the early period of the depression,
wonld; however, have proved to be insufficient to sustain
Chiness owtput for wery long, but for the other reasons,
especially (e).

(e) The years 1928, 1929 and 1930 were the period during
which the Anglo-Oriental Croup staged world wide propaganda
. aetivity for output restriction. Although guch propaganda
declared that the Chinese miners were likely to close down
their mines as price fell below 2200, yet the "Group" professed
& 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 reastriction agreements. Such propaganda
had the erfect of colouring the expectations of Chinese miners

and ereated a general wishful hope for recovery. At the same
time, it paid Chinese miners to mainteain 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 allotments 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 minss, as compared to
electrical powser or wood tusi. in 8" gravel pump and a 6"
nogzle 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 l6-hour
day. (See Note 29). 4n average monthly yield of 75 piculs of
ore or 3.1 tons of metsllic tin, would bring a gross value,
at 2156 per ton, of more than £450. Bven at price £110 per
ton, the gross revenue would leave nearly £250 over the fuel
cost. With reduced wages and other economies, this atill
left a reasonable net depression profit dr the miner.

{e) It is also conceivable that, owing to strong income
effect, the surply curve of certain individual Chinese miners
and coolies might have assumed a perverse direction over a
cartain range: in other vwords, the elasticity of thelir demand
for income in terms of effort might have been less than unity 7
at the relevant points (see Note 30), so that they would produocj

§E%E_§!, linigf Jouggal {(London) Annual Heview Number 1931 :
y Po .

Note 30. J.R.Hicks: opscit. Ch.,11: L.C.Robbins: “xlaaticit{
of lemand for Income in terms of Lffort" Kconomica 1930, p.l23.
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and sell more tin as the price fell, in order to maintain a
loevel of aggregate income. This might be trueespecially of
the dulang washers who worked independently with hardly any
coat at all except their own efforts and the panning fees.
It is doubtful, however, whether this motive could be assigned
to many of the Towkay or entreprensur types; since, if their
cost expenditure were higher than their present revenue, .
in the absence of expectation of recovery, they would have done
bettor to ceagse activities in tin mining and turn to other
business, or altematively, if their labour were specific, to
accept the Government's offer to repatriate them to China.

In sum, we may say that the small Chinese miners
in the F.M.S, during the deprossion years of 1929/31 were able
to hold out, partly because their confe had considerably decreas=
ed through mechanisation or wages cuts, partly because they
ware glvén reasons to expect regovery in the near future, and
partly because of their form of business organisation uhich.
enabled their cust structure to be sufficiently flexible to
garry on. This last reagon has a general application to
gimilar circumstences in the future. For as long as the
organisation remains unchanged, their minimum cost cannot be
determined a priori. With the advent of a Western Trade Union
Movement, for ingstance, and the emergence of minimum wage
legislation and collsctive ba;gaining, the situstion will be
ghanged. 1In the circumestances which prevailed in Mslaya, and
gome other tin produeing contries before the SecomdWorld War,

2
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the cost factors of a large proportion of producers remained
an unknown in the general equilibrium egu:tion. Only wvague
statements can be made in this reapect: such as: "If price
fells to £80, a large proportion of Ghinéso mines will
continue to produce” . (See Note 3l1).

(d) Cost and Qutput of Omall and Big Mines.

22, The above study of the working of Ghinese mines in
the F.M.0. reveals, in addition, the following points which
are appliceble to small labour-intensive mining units in all
fdelds :

{a) Omall "primitive" mines in normal times tend to
work at somewhat higher running costs than dredging companies,
because they have not the advantage of large scale economies,
In general, the ground used in labour-intensive methods of
mining has to contain & high metal content for the enterprise
to be profitable, whereas drédging is workable on materials
with tin content as low as i'lh. to a cubic yard. !Eia is,
however, true-only as far as prime costs are concerned. The
long-run fixed inescapable charges in dredging companies,
such as interest on capital, machinery maintenance and
depreciation, administrative expenses, are items welghing
against them in the comparison of costs. Not all Turopean
companies are dredging oonpanion§ and amongst those non=

dredging companies working in Malaya there were a few which,

?atifﬂ'iﬂ 31 :”::Lniu Journsl ¢ Annual Review Numbey: 24th January,
e

&
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mainly on account of the richness of their leased area, could
produce atnotably low costs. (See Note 22). As the richest
portions of a tin field are worked out, the small niners find
it sore and more difficult to meintsin their production by old
methods. This explains the long-term 6oolininé trend of '
Chinese output in Halaya and their increasing adoption of more
maghanigsed methods. The fact that in normal times the produnt=-
ion cost of lobour-intensive methods is higher then mechanised &
methods is perfectly compatible with the greatsr degres of cost
flexibility in small native mines, which enables thom tenacious=
ly to withstand depresasion for as long as two or three years.

{b) Normally, the small mines exhibit considerable flexi-
bility of output. With the same degree of accuracy in price
expectations, it is easior to increass output from small mines
after the full capacity has besn resched: it takes less time
to bring more labour and simole machinery into production then
to commigsion & new dredge which, moreover, cannot be supplied
loeally. in countries like Malays where the local native
population is not suitable or willing to work in the mines,
or when there is "full" employment, extra labour supply, sven
with a substantial increase in wages, has to be drawn from

overseas, which means in this case almost entirely from China.

t + One of the dest known was the Gopeng Consolidated
whose "full cost" per ton of metal during the &0 years ending
September 1940 only reached £80 once,and that was in the 1940

workinf gear. Thelr lowest full gost redord of all time was
& little over £50 in 1924,
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This actually happened in the boom of 1926/87. Zven so, the
movement and training of lapour wae sasler and more rapid
than the construction and movement of dredges and other heavy
wrohinery. By the early months of 1987, the Chinese mines
in F.M.8, had already expanded 20*,‘wh113t th; European
output for 1927 was only 5% above that in 1926, On the other
hand, long after price had‘deelinod, in 1929 cnd 1930, the
nurber 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 changed : both the Buropean and Chinese
mines were working in the carly 1930's at low ocapascity. When
the international quots was increased from 88% in the second
querter of 1936 to 110% in the last three qnaétorn of 1987,
both categories of producers were able to increase their
output promptly. The inecrease in European production in the
second quarter of 1937, compared with the same quarter of the
previous year was about 2,600 toms, or 30%; that in the
Chinese output wassabout 1,275 tons, or 265,

(e) Under the output restriction ach;-nl, guotas for
permissible exports were announced by the international Tin
Committee for sach quarter, normally in sdvance; and the
export quotas for each participating country were divided
among the producers in the country, generully in accordance

with past performance. In this way, each producer knew in



267.
advance how much he was allowed to produce during the pexiod
of the next three months, and within these limits he could
distribute production and sules through time az he wished.
Table V1.3 reveals interesting pattems of time - spread of

output in Buropean and Chinese mines in the F.M.3,

Table VI .3.

Month z a Chinese
. Cutput(tons) . Qu¥putTtons).

X 1,497 8856
il 1,3856 536
111 712 850
v 1,78} 805
v 1,113 595
Vi ‘434 482
Yil 1,681 721
Viil 1,153 594
iX 449 578
X 740 . 704
X1 1,074 €16
XiI 500 610

There was a tendency in bvoth European and Chinese
mines to concentrate the output in the first month of the
gquarter and either ease off or stop work altogether in the
next two monthas, This was due to the attempt to work at
full capgeity as far ag possidle, thus benefiting from the
economies of large scale production. This tendeney, however,
was much more pronounced in Buropean mines than in Chinese
minee : Huropean output durlng the first month of a quarter
was usually about half af that permissible for the whole
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quarter, and by comparison became insignificant in the
last month. The Chinese output-apread'ovor the quarter,
while following the same pattern, was less unegually dis=-
trivuted., (See Note 83). This difference, albelt in degreo
only in the system of work betwsen the Chinese mines and
Zuropean mines illustrates an importent point. At any moment
of time, there is & more or less fixed tonnage of output,
which represents, for a European mechanised mine, a "full
capagcity" corresponding to the equipment in existence. For
a small Chinese mine, on the contrary, the full sapacity
tonuage is a congtantly noviqg 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.

i

%ﬁ;e 33, This system of working was not widely adopted until
2@ last quarter of 1932, necarly 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 snd of 1933, the international quota of permisasible
exports was kept at 33,8k of the standard tonnages. (In
Balaya, where the nctual capacity was considerably higher

t the standard tonnage, the domestic quota was then about
28k throughout the poriod;._ This pattern of output distrie-
bution through time was maintained by mining companies right
through to 1937, when the higher quotas raleased made it
unnecegsary, and it was sdopted again in the 1938 recession.
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(c) THE COSP RANGE OF TIN MINING DURING THE INTER-WAR
PERIOD.

(a) Analysis of the cost differentials.

23. We turn now to the examination of the cost range in
the tin mining industry. The differences in production costs
for tin arise out of the following factors, starting from the
general to the specific:

(a) Currency poliey: since the London Metal Exchange
was, during the period under study at any rate, the prinecipal
tin market, and transactions quoted in £, the relevant cost
figures are those in sterling, whether the tin was produced in
Bolivia, Netherlands Indies, 8iam or China, It is customary
to speak of Malaya and Banka-Billiton as the low-gost
producers and Bolivia as high cost, yet during a period of
fluctuating sxchange rates, Banka costs, for instance, which
are normally lower than the majority of Malayan costs, may
aprear as higher fi ures in terms of £: this actually happened
in the period 1931 to 1936 while the £ wgs depreciated and the
gulden remained on the gold standard., Similarly, Bolivian
costs, reputed to be gonérally among the highest, became
lower than some in other fields in 1931/32 when the value of
the boliviano 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

8overmmental levies, und are vuriable according to the fiscal

and pudgetary policy of the governments concerned. For instance
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royalties can be regerded 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 we have seen in Ch,V,
the most notorious case where tin producers had to bear a heavy
burden of taxation was that of Bolivia, with more than 25
geparate laws dealing with export duﬁiea_on minerals. In the
period 1989/40, apyroximately theequivalent of 20/ of the
Celsf. 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
tranoaption of foreign currency through exchange control. The
Bolivian export taxes alone were between twice and four times
the equivalent in other producing countries, and they aiountod
to more than the full production cost of some of the lowest-
cost companies in the East.,

{e) Some items of cost could be classified as subsidiary:
they are 1niand and sea freights, return charges, etc,
Smelting charges vary from time to time: the general trend
is a downward one: bdut they affect all the tin producers
equally. For lover grade ores, however, the charge is higher
per unit of metal. The reason lies partly in the fact that
existing smelters are technically erected for the treatment
of higher grade ores. This is in fact an element of external
diseconomy from the point of view of producers of low grade
_ores. Most Bolivian producers again suffer under this head.

Transport costs are also external factors. Here, not only

3
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Bolivian mines, but most Nigerian, Congo, Siamese and Chinese
(in China) mines suffered a disadvantage in cost comparison.
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.

(d) With regard to mining cost proper, lode mining is
on the whole more costly than alluvial mining, and among
alluvial methods, the prime cost in dredging is as a rule the:
lowest, calculated per unit of throughput. This pdnt has
been referred to earlier in the chapter with regard to the
Far Castern fields. Table Vi.4 shows that it is alsc true of
Nigeria. Hydraulicking, ground sluieing, 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 :
Malaya, for instance, produced at higher costs than the Pshang
lode mines, or even the Patino lode mines in Bolivia. Lode
mining and other methods using expensive machinery such os
dredges and draglines have to carry large overhead costs.
With complex deposits and the qoauoqunntial larger areas
foqnircdto be leased at a time, such as in Nigeris,overhead

costs are also increased.



Table VI o‘ .

(d. per cubic yard)

fferent Alluvial

’72.

(Source : Annual Report of the Mines Department.)

1943 1944 1945 1946

Hydraulicking 6.8 5.8 8.1 10.1
Ground Sluiecing 7.9 6.2 8.6 8.6
‘Tributing 6.2 8.2 8.8 8.2
Handwork 11.0 9.8 10.0 12.4
Dragline (electric) 4.2 3.5 8.3 3.9
| Pragline (Diesel) 8.7 13.3 15.2 13.5
Dragline (steam) 14.2 - - o
Shovels (electrie) 23 2.8 - 10.2
Shovels (Diesel) 9.4 8.4 16.0 11.9
Shovels (steam) 21.0 22,0 21.9 12.4
Dredges 5.8 6.8 4.3 4.2
Gravel Pumps (electrie) 11.1 10.9 10.8 13.1
Gravel Pumps (Diesel) 7.1 12 .4 11.0 11.8
Gravel Pumps (steam) ' - 5.7 - 7.9
Oravel Pumps (water turbine) = ~ 2.7 3.4
Loto (Pillar and Stall) 27.5 34.1 0.3 51.0

-

(e) The official, compulsory restriction of output

affected costs in either or both of the following ways:
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Firstly, the overhead cost per ton of output was incressed, and
the more mechanised the method of mining, the larger was the
inerease. (See Note 34.) . Secondly, if a mine 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 cortiricétaa during the years of restriction. The
price of these certificutes fluctuated with the intensity of
restriction. For instance, in 1935, the quota right was

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 2 raised again to £78 in 1938 when restriction was more
drastic owing to the iocounion. Buffer pool quota certificates
in the same year bore a price about half of the ordinary

quota certificates, partly owing to the "deferred” paynent’
received for tin in the pool. In this way, a number of
companies which stopped work during the periods of severe
restriction were able to make some profit mnd pay a dividend, :
by selling their quota certificates, merely bvecause they had
produced some tin in 1929, There was also an extra incentive
for several smaller companies to combine together or merge with
a big company, in order to pool their dnotna, as well as their
overhead costs, and concentrate production at full capacity on

particular plants.

t « See Note (e¢) to figu:. Vl.4 above, also para.22(e)
n this chapter,



274.

(b) "Full Cost" Range.

24. It can thus be seen that some of the factors consti-
tuting the cont differentisls are national or geographical

. in character, in the sense that they affect equally all the
minea operating in the same country or the same region. These
include the exchange rate, the rate of taxation and royalties,
freight rates, and $0 some extent wage rates, etc. Other
factors in the cost differentials are geologicazl, affecting
the same type of deposits, and therefore the broad types of
production methods - lode compared to alluvial mining., Lastly
there is the differential which affects individual producers
in thc\richneaa of individual properties, the efficiency of
management , organisation, investment and price farecasts.
Thoae’thr'o groups of cost differentiasls need not work in the
gsame direction for all mines, although the first two tend to
do s0. The third sroup sometimes reinforces aha sometimes
offsets the effects of national, area, and geological different-
ials.

Tull data regarding the production costs of
individual mining units, even for all the "Furopean mines", are
of courgse not available. Among those available, there are many
whose cost figufes are complled and represented from the
agcounting 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 egoncerns 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 Cornwall (1 company). |
These concerns include mines working by most alluvial and
lode methods and the selection of number and size of concerns :
in each country is carefully made in such a way as to make their%
"weights" agres with their respective output. For instance,
two mining units each are chosen from Indonesia and Bolivia,
as ageinst 13 in Malaye and 3 each in Siam and Nigeria, because
tho units in the former countries are much larger than in the
latter. The result of this study naturally cannot be claimed
as comprehensive or conclusive; but it provides the first
approximation of the cost structure of the industry. It is

subject to the same error as any sampling method; end if

anything, the present investigation is biased by the fact that

+ See para.4d of this chapter. It was pointed out |
e1e that the coast 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 represent the working cost per ton of concentrate

of various percentages tin content, or "all-in” costs

severally defined. Nevertheless, they have been used in

quite a "raw" staute by students of the subject, such as:

The Economist, e.g. 6th May,b1934,p.981; K.E.Knorr, op.cit.

p«215-218; P,Lamartine Yates : Commodity control,(jonathun 6ap.

1943) p.l43. The laat named realises that "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 "realiged price" (which is given)

and the reader con make the necessary adjustments.” The

inclusion of realised price for comparison purpose is an

improvement , althoufh the comparison is not simple. ZLEven so,

the figures are still misleading, since a host of items,

notably depreciation, amortisation, taxes, transport costs,

are still either left out of the p{oturo or remain unsegregated.
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several units under study are big organisations (the bigger
the organisation, on the whole, the more complete and satis-
factory are the published data). The most serious gap in this
eatimation consists of the absence of data regarding small
mines. This involves arbitrary sstimates, supported by the
empirical observation which has been made earlier in this
chapter.

2b. The result is as follows: IExpressed in terms 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
approiinately 60$ 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, medium=-
cost producers. Below this big group, there were about 1586
producing at £70 to £15C full cost, with some exceptional |
cages as low as £50 per ton. Those prodﬁning at the costs
exceeding £200 comprised about 20%; of these very few had
¢osts exceeding £250. The frcqu§nny distridbution of
producers according to their full costs is illustrated in
Figure Vi.5; the diagram is drawn in broken line to
indicate some elements of arbitrariness in the estimates.

The low gost group comprised such producers as a
majority of the indoncsian mines, especially in Banka, and a
Tew Malayan companies, ¢.Z. the Gopeng Consolidated, the
Malayan 7in Dredging, the Southern Kinta Consolidated, ete,
The high cost group ineluded mostmnes in Cornwell and
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Australia, about half of the Bolivian output, as well as a
few in Malaya, Siam, Nigeria and some lode mines in Indonesia.
Mines in all produecing countries are repfononted in the
largest, medium-cost group, including Chinese mines in S.E.
Asia and small mines elsewhere. The "mode" of our frequency
distribution is round about £160 - £170, which comprises abbut
206 of the world total,

As we have observed earlier, costs during the 1920's
had o definitely declining trend. The position in the early
1920'a can be represented by shifting the frequency curve to
the right, 80 as %0 show that the bulk of the producers were
then producing at the full cost of £180 - £230, The position
as presented in Figure Viqltiia roached after the benefit of
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improvements in techniqué and of inland transpert. This,
however, as should be clear from earlier sections of this
chapter, is not a fixed position for the whole period, since
cyelienl oseillations also affeeted costs. During the boom,
the whole curve moved somewhat to the right, and depresaion
caused it to move further to the left. In these movements,
the skewness of the curve was affected. In the depression,
singe the bulk of small (Chinese etc.) mines were capable of
cutting down their costs more drastically, the portiom
containing low cost producers became inflatsd from 15§ to about
46k or 50k, “

26, One point is clear from the cost study outlined
above. That is the pitfall 1# talking of costs in terms of
national average. In popular discussions and in some financial
and other periodicals, it is the habit of the unwary to t#tc
it for granted that Malaya and Indonesia are low-cost
producéro, Bolivia high cost, and other countries medium cost.
(3ee Note §§). Statisticians in the llnos Departments of
various couﬁtries are prone 1o calculate the averige cost

of tin mining year after year, not realising that such figures
have little meaning and still less use. The U.S.House of

Representatives Tin Investigation Committee of 1934/35 was not

Eo%e 36+ ¥rom 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.

B by

. et

e |
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above this. Although realising that "because of the great
variety of cond:itions under which tin is produced, "average"
production costs for any-givun period are inapplicable to any
one property, and are in many aspects meaningless” , the
Committee went on to state that: "oveyry 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 J183 to
#5634 per long ton of metallic content." The average figure
given for Nigeriaiwas #370 and for Bolivia $400.(See Note 37).

Much more dangerous is the general tendency to treat
the cost range in the past as being immutable, without further
inquiries into the elements of the cost differentials. Bolivian
producers, for instance, are assumed to continue 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 £180, but the important point is that the chief

factors which inflated Bolivian costs were, as we have seen,

goﬁo %E. op«Cit.pp.18-20. The context was the demonstration
¢ average full cost of production for the world was

about #400 per long ton, while price was p649 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 téxation,
from export and other indirect taxes to personal income tax,
the costs would be lowered by about 10#; and with the dis-
appearance of other external diaoconoﬁiol, 6«8« by an improved
trangport system, the differentials would be much reduced in
most cases, and disappear in a few. For one thing, the tin
content of Bolivian deposits, motably in the Patino properties,
has been found to 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
eclosing-down expenditure), not the full cost, which is relevant
in the determinstion of the rate of sgupply of tin.

In his assessment of the long-run full cost range
of the industry, the economist need not follow the business
men's cost accounting method: he can, and should, use the
latter's rigures and recalculate them in order to make the
cost figures conform to his theoretical concept. To take a
concrete example, it is legitimate to work out a "straight
line" method of depreciation and emortisation allowance for all
the compunies, irrespective of the fact that some of them
employed the "fixed percentage”, "annuity" or "revaluation"

methodas, 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
govermned by considerations relative to the price and what the
business man thinks is his prime cost, or "working cost"

(+ subsidiary expenses: smelting charges, duties, ete.). If
this diverges from the theoretical concept, the latter must
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 s converting them when
neceasary for comparison purposes to £ per unit of fine metal;
and adding subsidiary coste which cannot be escaped. The
result is, in all other respects, sub’ect to the same degree
of arbitrariness of estimates as in the assessment of the
full=-cost range.

The difference between prime costs and full costs
i® a variable quuntity; it varies (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 output restriction bacame
more drastic. At the other end of the scale, the difference
was always negligible for small labour-intensive mines.

Between the two extremes lay 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
prino'coats ghows a similar pattern to that in Figure V1.5.

For an averasge year of the period under study: the spread was

as follows !
Prime Co Proportion o
ton 52 ii%. Eoifi Output .
£40 - 2120 25
£120 « £160 60%
£160 - 2800 15*
over £200 . vnxy.rcw.

!ho frequency curve moved to the right during the
boon,'and to the left during the depression. The difference-
eithor way was hetween £10 and £20 per ton. The reasons are
the flexibility of wages and the concessions and gradustion
of taxation and other charges, as well as the ghange in the
property values treated. The skawness of the curve was also

changed somewhat as the curve moved: but it was negligible.

28. The comparison between the fuli-cost and prime cost
sproads adds another difficulty in the adjustment of the
supply schedule to consumption through price. Take the case
6! a mine A whose full cost in notmal times is 2200 per ton
of tin, and whose prime cost is £180; and another mine B
will full cost £180. With the price of tin at £800 per ton
or avove, both mines will be producing. As the price falls
to £190, both will still be in operation, since mine A can

8till cover its prime cost. 4 will stop producing as price
i "%

L
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falls below £180, assuming that expectation does not interfere
with the decision. Thus, with a fall in demand, the pricd of
tin can be in equilibrium somewhere between £100 and £180 per
ton, without causing losses to B. (See Note 39).

Now, if the prime cost of A is as low as £150, and
the full cost of B is £160, the situation bocomes more diffi-
cult. The equilibrium price cznnot be meintasined over £150,
gince both catezories of mines will still be producing, and
from the short-run view point, it would pay 4 to produce as noar
full papaoity as possible in order to spread their overhead
expenses, and thue minimise net losses. The scme degree of
demand doclint\will in thie case cause a more uprotracted
depression, and price will have to fall lower than £150 :
before A goes out of production. In the meantime, medium-gost,
and sometimes low-cost, producers will suffer a larger or |
smaller net short-run loss. {Jee Nota 40).

In the tin mining industry in the period under stuﬂ:,
the prime cost of many high full-coet mines was lower than
tho full coat of a good number of lower full-cost mines.

!ptg 89. Compared to mine B, A is in 2 state of "economic

soiescence” and the aitustion is described by J.%.F.Rowe
as the "second order of magnitude of difficulties”.
(§.Y.Blliott (ed.) : International Control of Non-Ferrous
Metals (1937) p.&ﬂ-&b)

Note 40. In this case, A is only "technically obsolete”
compared with B, and the difficulties are of the "first
order of -ngnitudo', ibia.
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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 organiszations with heavy investments have large
liguid assets behind them, which encble them to hold on and
sustain temporary losses for a considerable time. This
explains why the eguilibrating process of price movements
wus protracted and injurious to many other producers whose
cost conditions were compatible with longwtorm.oquilibriul.
It explains, too, why some low-gost producers were willing to
Join hands with their high cost rivals in the world-wide

output restriction schemes.

dix to Seetio
Sehut's Equations of Supply.

The analysis and hittotioal description of the
working of tin mines in F.M.S8,, set out in Secticn (B) of
this chapter, serves to ahow how difficult and fuil of pitfalls
it is to try to prediet the behaviour of a group of produgers
roacting against a change in data, say, & fall in the price
of their produce. A large number of considerations, sociologi~=
eal, payohological, political, technieal, apart from economie,
have to be taken into acoount, Without thorough knowledge
of the relevant facts, which can only be acquired by long
empirigal observations aided by theoretical reasoning, one is

apt to make wrong presumptions and arrive at wrong conclusions.

5
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The fact that even objJective experts in the tin industry gave
arron.oynaprenouncamonts in the past should be sufficient to
caution, for instance, econometricians trying to put forward |
equations which purport to describe the behaviow of humen
beings. s '

Ir.M.J.Schut, in his work "Tin restrictie en Tinpri js"
already referred to in Chapter 1II, made an attempt to calculate
"the price elasticity of production” by means ot regression
equations from data in 1929 :nd 1930, for Malaya, the Nether-
iandn indies and Bolivia. (See Note 41). The regression

equatiOn- obtained are as follows !
x"b - 3701? + 37,000 o.-.o-ooo-ocooonn.o.“'l’

x‘r. 8?.41’# “,OGO ooooo..0a-ooocoonooo“¢2)
X" wld6.,37 + 30,000 ...u-..............‘4.5)
where P represents the price of tin in £, X', is the calculated

output from dredges in long tons, X', = calculated output from
manual labour methods, X', = celculated output from deep (lode)

nines.

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 therefrom:

Xty = }g-‘l(x'b + X1y 4 XV)

X". 87003?*130,’00 -oo--o.-ooooooooo“ob)

Note 41, op.cit., Ch.V, pp.66-72).
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The equations of supply from lode (%'p) and from
alluvial deposits (X'y) are alao calculated:
XV = 132467 + 28,500 cvseevnncnnnnsons(448)
iy = BI2.8F = 13,200 seveconssvesnssnss(de9)
which would give an alterative equation for total world supply:
My = X0 + X', = 102547 + 16,300 ....4(4.10)

A8 a piece of retrospective statistlical snalyeis,
this is quite wnussailable.The relative sup:ly elasticity
coefficionts : 87.4, 37.1 and 146.3 for "manual®, dredging
snd lode mining methods respectively fall in line with the
common sense and historicsl approach, reflecting the reverse
of the degrees of tenacity with which the various categories
of niniﬁg could resist falling prices during the depresaion.
The author, moreover, appears to limit the applicabllity of
hig findings 0 & moderate mcope by qualifying them with the
important cluuse ! "Supposing that the ratio betwesn the
percentage decline in production and the percentape 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 applioublo. However,
in the concluding Chapter Vil, Schut uses these equations,
together with some others, calculated for stocks snd price,

Note 48. ibid. p.ll4, also pp.66 and 94 n.l. in the text.
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to repudiate the arzument of J.K.Fastham (in the ¢ited article
in the Hoview of Lconomic 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, mmother plungs
was made to arrive at the position that “th§ price would have
been on & level that would not have psrmitted the majority ‘
of producers to cover their cost. The conclusion which cun be
drawn thorefrom ig, that the restrictive messures token must
be regarded as having been necessery."” (Ses Note 43).

But the applicability of the production functions
obtained by Dr.Schut is obviously limited. The data in the
oaleulation are too few, and the period covered by the study
was too short to make the result anything like raprdseutativa.
Historical, psychologicel, imstitutional, political as well
as economic factors were neglected. This 1s the real weahnoab
of the corrslation method as applied to economics. The
results are no more than the production funetions of three
chief producing cowtries, gensralised for the whole world.
0ld decaying tinflields such as Cornwall, Australia, China,
and new growing areas such as Siam, Nigeria, Belgien 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 fimal conelusiom, is

Note 48, 1ibid. psllB: ppe95-106 in the text.
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conspicuously inadequate. Moreover, these two years 1929 and
1920 witnessed the moat oxiensivo and loudest propaganda in
the history of the tin industry for the formuntion of a
producers' co-operation., As gtated sarlier, the propaganda
had the effect of bolatering broducer:' hopes and kindling
the upward price expectutions among them such as to keep
them in operation., The equations, in addition, do not take
account of the fact that the aftermath of the 1926/27 tin boom
was still incomplete, at least so far as dredge construction
was concerned. Nor were the change in technique, and the
coat factors, allowed for. Another event overlooked by the
analysis was the "voluntary restriction scheme® which was in
force, albeit inefrfeetively, in most aajo? produeing countries
for many months in 1930, A large number of other relevant
factors, such as the fiscal policy, and the axchange policy
of producing countries must obviously be by-passed in this
statistical method. To be sure, some of these points might
have been used to support Schut's final conclusion; dut most
of them would tend to pull the other way. Ome thing is
gertain: the regrossion squutions are not represeftative,

and camnot be used to prove anything.



CHAPTER V11
PRICE-SUPPORTING ME/SURSS BEFORE 1931,
1. From 1914 to the present day, there have been three

periods in which special measures were tuaken to maintain the
price of tin:

(a) Certain measures taken during and after the first
World War which culminated in the Bandoeng Pool 1921-1924;

(b) The voluntary restriction schemes promptad by the
British Producers' Association in 1930;

(e) The inter-governmental restriction agrecments 1931-194¢
in which Governments and producors.oo-dporatod.

The first two periods are considered in this chapter.

(4) THE BXPEEIMENTS BETYEEN 1914 AND 1924,
I The 1914 Price-Support.
2, At the outbreak of the War in 1914, marketing and

shipping difficulties, coupled with the general belief that tin
was not a war material caused a sudden atoppage in the donand\
for tin. The price of tin in Malaya fell from (8.5.) #95 per
picul in February to #5657 in October, with the average for the
year about zbﬁ below 1913, The number of 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 community in the form of purchase of tin. The money
was advanced by the Straits Settlements Government. The crisis
was short; the miners' confidence was soon restored; the

price of tin rose steadily and the CGovernment derived a

“
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“gonsiderable profiﬁ from the sale of tin purchased and the
procecds were used for the payment of the cost of repatriation
of the¢ Chinese who were thrown out o} work”, (See Note 1).
il The 1919 Price Su ort.
3. Things went smoothly all through the war.
At Singapore, tin price climbed up to F150 in 1918, with
¢oste rising paripassu. In the last year of the war, hartly
owing to the smaller smelter output of the United Kingdom, and
partly because of wartime control, dealings in the London Tin
Harket came practically to an end. Business was diverted to
Singapore, [However, all competitive dealing in the EHast was
-oon_luspeﬁdod. In August, when the price of tin was around
the peak of /182 per picul (8380 per ton in London), the
U.E. Government issued instiuctions to the Colony that all
deslings were to be conducted by a single house. Price was
then forced downward. TFrom November, when war suddenly came
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.5.,Tin Control then held about 10,000 tons of tin and decided
to sell at the purchase price of 72 cents per 1lb. bsfore any
nori tin could bs permitted to enter the country. The British
Government also stopped buying towards the end of the year.
There was no local market for tin in Malaya, and the London and

—

!oi* 1. TF.M.5.: The Chief Secretary's Report for the year
. (Cd.B155) pp.30/81,
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American tin markets had practically ceased to transact business
right up to the end of the first quarter in 1919. In January
the F.M.S.Government 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 p100. The F.H.3.Government
buying was carried on until the end of April. The total
holding amounted to about 6,000 tons of metal. it was reported
that on this occasion the Netherlands Tast Indies authorities
were consulted and agreed to an informal co-operation, and that
a considerable stock was accumulated in Banka.

About the eud of MHay, the local market in Singapore
reopened ané price advanced considerably. The F.M.5.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 F1 milliion.

nI 0 ¢e_Support .
4. it soon became clear that the price advances in
1919/50 were extremely precarious. Much of the buying in the
second half of 1919 was speculative. Industrial demand
remained low, especially in the United States, After February
1920 a reaction set ing

A%t the beginning of December 1920, the Singapore
_price stood at #90 per picul, which was less than half of that
in Tebruary. On the 6th, partly encouraged by previous
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profitable successes, and partly "in order to save & number of
minea from cloging dowm and to prevent the consequent dis-
locution of labour®, the F.M.5. Government stepped in to
support the tin market for the third time. The purchase price
was fixed at Pl10 per picul at first, and then raised:to $116
8 fortnight later, After the Chinese New Year, in the middle
of February 1921, it was reduced to $100, snd at the end of the
month ,Government purchasing was discontinued. It was subsequente
ly disclosed that the total Government holdings amounted to
about 10,000 tons. In addition, it was disclosed by Govnxnpent
communiques that the Dutch authorities in Banka had pledged
co-operation in the action by not forecing supplies upon the
woeak market.. The Straits Trading Co. ulso participated in the
accusulation of stocks of refined tin to the extent of about
e,Boo’ton-.

By the middle of February, 1921, it became evident
that tae current corisis, unlike the two previous ones, was
going to last for some time. Europe's demand for tin remained
very small owing to the devastation of her industrial capaecily,
and the British industry was erippled by the post war slump.
The U.S.A. emerged as the most important outlet for tin, dut
American imports were even smallexy than durins'tho 1919 erisis.
The accunulation of stocks in the East was a double-sdged
weapon: on the one hand it momenterily relieved the market of

some 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. 4An attempt was therefore made to bind the various
parties by a more formal agreement which would regulate thelr
action in this respect. The result was the Bandosng Lgreement
of 1921.

iV, The Dandoeng Agreement 1981-24,
B The Anglo~Dutch Agreement of 28th February 1921 was

the outcome of a confersnce held at Bandoeng in Java. The
initiative came from the thon managing director of the Straits
Prading Co., with support from the F.M.S.Government. The
representatives of the Straits Trading Co., and of the Eastern
Smelting Co., acted for the F.M.3, and Johore Governments;
on the Dutch side, there were the Netherlands Nast indles
Government and the Billiton and Singkep Companies. The
Straits Trading Co. was, while the Eastern Smelting Co. was
not, a party to the agreement.
The main provisions were as follows:
(a) The combined accumulated stocks of refined tim 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 £240 per ton during the minimum
(see Hote 2)period, or a private offer were received by any of
the contracting parties at the equivalent of that

figure, the further continuance of the agreement was
to be reconsidered.

’g§g4g The average pricve for three-month tin in London for
ebruary 1921 was about £170 per ton.
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{e¢) If the market price remained below £240 during the
minimum period, provision was made for the further
extension of the period. :

The accumulated stocks at the time of the Dandoeng
Agreement totalled just under 19,500 tons.
6. The Bandoeng Agreement was in effect & negative
measure: it was merely an agresment preventing, for the time
being, the parties from selling the stocks of tin that had been
acquired. 1t did not provide for further acguisition of
stocks in order to support price at least in the short run.
(See Note 3.) With the worsened state of consumption in
America and Europe, price declined still further to P72 per
picul in Singapore, London price for three-month tin rluotuagod
during the rest of the year betwean £157 and £179. At the end
of May, the agresment was duly renewed, and it was renewed
again several times before the final liquidation in 1924,

Meanvhile, some mdditional stocks were held specu-

latively by traders. }n particular, the Straits Trading Co.,
a party to the BDandoeng Agresement, had acquired a stock outside

ggggrz, This point needs to be emphasised. OSome writers,
overlooking it, seem to ascribe too much importance to thé
Bandoeng Agreement : K.E.Xnorr, for instance, (op.cit.p.74y
also 77-79). 1f the Bandosng igreement were, as Knorr says,
a valorisation scheme, it was a very timid and negative one,
and the success or fallure of it could not be teken as a
prooodont’ *"likely to influence future developments in this
direction" . P.Lamartine Yates, likewise, is misleading when
he stutes that the "Pool aotivltx undoubéodly hastened the

recovery in tin prices in and after 1922" (Commodity Control,
- psl4b). It did nothing of the sort: on the contrary, price
still declined in the early months of 1922, in spite of the
progresasive recovery in consumption, and the annual average
price in 8,5, § was still lowex 'in 1922 than in 1021,
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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 towards the end of 1921, the stock oute
side the pool waas sold at a loss. The two Dutch companies
ﬁhich participated in the agreement were allowed to liquidate
their stocks of about 3,000 tons in April 1922. The two
contracting Governments were financially strong enough to
continue carrying the stock, the N.E.1, Govermnment having
raised a loan in the Federauted Malauy States for the purpose.

From the last quarter of 1931, American and BEuropean
imports of tin began to revive. After March, 1922, price began
to rise, advaneing more rapidly. The quotation in London rose
to & peak of £188 in November.

The decision for the liquidation of the main stock
of the Bandoeng tin was not arrived at until April 1923. At
that time, the total tonuage in the Pool was returned at
17,600 tons (including about 270 tons in ores). Under the
ligquidation scheme, each party to the agreement could release
monthly 5% of its total holdings in the Pool. The contracting
parties availed themselves of their rights to dispose of their
stocks at various intervals. At the beginning of 1924, the
tonnage in the Pool was declarsd at 7,680 tons, which was
ont%roly 80ld during the year.

.7. The immediate financial result of the Bandoeng Pool,

unlike the previous F.M.S5.Govemnment operations in the tin
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market, was unprofitable. Data are not available for Banka ;

but much of the stocks of the Stiaits Trading Co. and of the
illiton and Singkep companies were dlsposed of during the

ebb of the market. The Chief Secretary of the F.M.3.Government

reported that “the cost to the Government of its assistance

to the tin industry", was about 2,600,000 (See Note 4) or

about £300,000,

V. The Lessons of the Bandoeng Pool Agresment.
8. The recowery of tin price since 1922 could not have

token place without the expansion of consumption, especially
in the ﬁhitod States. Thisvtollods from the negative
character of the Bandoeng Agreement, and from the smallness
of the sise of the stocks held. The history of the Pool
raises the guestion whether it is wise to ellow individual
companies, however strong financislly, to teke part in a
vaelorisation scheme. The transactions involve large sums of
money being locked wp for a period of Qovoral years. This
ereates a heavy strain on the capital of the companies.

The Straits Trading Co. and the Billiton Co. were the cases
in point. Hven if it were financially poseible given certain
sots of price expectation, actions guided purely by profit
motives might upset the market and exaggerate price fluctuations

- Note 4. PS5, : Annual Report of the Chief Secretary for
Colonial Reports No.l256) p.l5.
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in a rising market, the companies may decide to delay the
liguidation of stocks in anticipation of an even higher price,
and this would drive price up further than it would otherwise
have gone, and conversely. Iif, for instance, the Bandoeng
authorities in 1925/24 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,

95 . The advocates of the Bandoeng Pool, particularly the
tin producers in Malaya, cluimed for the agreement two merits:
{a) that the Government buying of tin in 1920/21 was beneficial
becuuse it alleviated the unnecessary suffering of producers;
and (b) that the release of tin from the pool was done
gradually, without undue disturbences to the rising market.
These claims could easily be exapggerated, especially
since the actual purcheses by the F.M.5. Government took
place between December 1920 and February 1921, drtor-whieﬁ
period the official stocks were merely maintained without i
additional tin being acquired. The subsidiary tin gocnnulati@kﬁ
by private individuals and companies did not appear to be |
large by comparison, and in any ocuase much of the private
holdings wem goon liquidated after it became aprarent 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 &

%
.
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downward course, and the most the Pool did for the producers
was to abstain from pressing it further by & premature
liguidation of the stocke. It ig true that the Pool liquidat-
ion when it took place was wisely carried out in a gradual
manner ; but the smallness of the stocks =« amounting to only
about nalf of the difference between U.O.imports in 1981 and
1923 - was evidently not sufficient to prﬁvent a gpectacular
rise in price, In other words, the Fool was merxely a temporary
relief measure, rof the benefit of the producer, without
attempting to regulate the market in the intercsts of the

conaumer.

10. - Oritics of the Bandoeng Scheme, on the other hand,
tend to overstate their case, J.K.Zaatham, for instance,
agserts that the “"Bandoeng Yool was responsible for the tin
famine" (See Note 5) in 1925-1927, arguing thst earlier on,
“price 4id neot fall sufficiently to cause any drastic
reduction of output, and the surplus was absorbed alowl::
Consequently new investment was not attractive although .
congsumption was steadily inoressing.” (See Note 6). 1t is not
clear how, if output capacity had previously been reduced, the
subsequent tin famine could have been avoided in the absance
of @ sufficiently large stock. Bastham's argument would Ve
valid only on two assumptions, both of ;hioh must obtain:

(a) the new investment: in response to the early rise

Rote 5. 100001‘0, p.28. !g!. 6. ibid. p.l18.
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in price (due to the rise in consumption) will bring
forth far greater output then that lost by the
~ elimination of high-cost producers during the slump.

This was unlikely, since, in Easthem's own words :"the concess-
ions obtained by the companies floated towards the end of the
period (1925-1929) were in general poorer than those of older
compunies” . (See Note 7).
| (b) The time-lag between investment and production is

sufficiently short.
This, as we have shown in previous chapters, does not obtain
in tin mining, particularly in the dredging sector of the
indnntry. 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 1923/24, when consumption, and especially U.S.imports
suddenly increzsed. (See Note 8.).

1l. it is a widespreasd belioef among students of the

tin industry that the gradual relsese of the metel from the
Bandoeng Pool blinded the market to the fact that consumption
was running ahead of the exiasting capacity to produce, and thus
wus responsible for the excessively high price in 1926-1927.

it wis argued that if these stocks had not been added to the

Notg z. 1b1do, P+20.
ote 8, o©p. The Beonomist, 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 & clear signal that
additional productive capacity was required. (See Note 9).
The validity of these contentions depends on the
following assumptions: (a) that during 1928-24, price was
kept sufficiently low, in contrast to the period 1926-87, by
the liguidation of the Bandoeng stock; (b) that tin producers,
or would-=be producers, in 1923-24 did not realise that the
stock was being liquidated nor the extent to which 11qnidation
was being made; f(c¢) that if there had been no pool, price in
1983 and 1924 would have risen sufficiently to attract new
enterprise and expand old minea., The last point implies, in
turn, that the tin miners' investment decision depended solely
on the current price of tin. None of these three aonunptiqnt

is entirely true.

12 (a) The first point is & factual one. The average tin
price was £202 in 1923, £249 in 1924: it becanme £261, £291
and £289 respectively in the next three "free" years. However,
when one looks more closely into the rigﬁres, instead of
finding that price shot up after the exhaustion of the pool,
one sees (See Note 10) that the peak level of £8298, reached

Note 9. See J.W.l.lowe: Harkets and Men (Cambrid Universit
Yress, 1936) pp.l58-9. P.lamartine Yates, Op.cit?: peldb, 5
K.B.Knnrr, Opooit.i p.79 also 90870 G.W.Stooking and

8

M.¥.Watkine : Cartels or Competiti Centy
1948) p.163. p on (20th Century Fund, N.Y.,

Note 10. See Figure I.l.
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in March 1924 (during the stock liquidation) was not attniuﬁd'
again until March 1926, and that the monthly average of £278
in Merch 1924 was not equslled until November 1325. It can
be conceded that the existence and liquidation, however
gradual , of the Bandoeng stock had the affect of preventing
price from rising. When we comp&ro the periodes during and
after the stock liquidation, however, we see thut much bigger '
forces were at work than the additional supply of 880 tons
per month freed from the pool. Table Vii.l clearly shows that
both world consumption and deliveries of tin for the averajs
of 1926-27 period were sbout 15% higher than the 1923-24
averages. On the other hand, tha biggest increase in wordd
tin production during the period occurred in 1924 when output
was about 12 higher than that of 1923. In addition, a serious
slump occurrda in 1984 in the VU.8,A,, not only in tin, but in
the consumption of most metals. That cannot be attributed to
the release of the Bandoeng tin stocks. Throughout the
years 19223/24, tin price fluctuated with the deliveries of
tin in the U.S.A.; and the sales from the Pool, at least as
far as the F,M.5.Government holdings were concerned, were made
during the period of high price. In other words, the sales
from the Pool followed the lead of the deliveries, and not

the other way round.
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Table Vllol .

Production, 00u3%§9t%ont Stocks and Price
o n _1921-1929.

(1) L (2] l, T3]

London World Werld Total Visi-
Price Production.Consumptionlble Stocks.
£ per ton (in thousands of long tons)

Bandoeng Stock
(1921 | 165 115.7 80.0 ?
(a)Holding(7o°5 | Jgo 122.6 129.0 45.4
(1923 | %02 125.6 134 .0 36.2
(v)Release 504 | 249 141.6 133.0 38.1
1985 | 261 146.1 151.0 22.3
‘Freo"Yeara(1926 | 291 143.4 148.0 18.6
1927 289 158.9 154 .0 21.0

‘Souroaa : I¢T4ReD.Cs

gé; Metullgesellschart (converted from metric tons)
(3) L.C.E.S. {end of year figures).

The mogst important reason for the slump in tin price towards
the end of 1924 is not difficult to single out, and the contri-
bution of the stoek liguidation, if any, could not have been

as large as it is alleged to vo.

13. (b) The second point is also a point of fact, and the
fact contradiets the contentlion that the Pool release blinded
the miners to the growing consumption. For one thing, the
terms of stock release were made fully public, &nd communiques
were igsued from time to time regarding the balance of stocks
remaining in the Pool.  In addition, the F.W.5.lovernment

announ¢ed the details regarding the sales of tin thus released.
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Thepreyailing 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 thomselves wore well aware of the situation. The
liquidation of the Pool did not prevent tin shares from rising,
sharply at times, during the period. (See Note 12), In sll
the reports of tin mining companies at their annusl meetings
during the period, withous exception, the Chairman's speeches
took full account of the situation, and in several cases,
direct reference was made to the prospect of further price
rise after the Pool had been liquidated, The following
statement was representative: “Personally, I am optimistic
enough to think tin will hold its price of £200 or go better, |
especially when the artificial position caused by the
“"Bastern Pool" is got rid of". (See Note 13). The evidence
can be multiplied.

14. (¢) The third point = that in the absence of the pool

sales, the price of tin would have risen to & much higher level

-

Note 1l1. The Mining Journal and the Economist can be cited as
exemples., See the Mining Journal's leading articles on 8th
September 1983, 26th January 1924 and 16th March, 1988;

The Eeonomist ¢ 11th August 1923 pe214/56, 10th novnubor 1923,
p«831/2, 24th November,1923, p.918, 19th January 1924, p.95.
Dith Jute 192¢, p.1195° 6th'September 1924, p.380.

0 ¢+ See e+8., The Egonomist 8th Jept.l923, p.363,
ovember 1923, p.83l.

ggtg 13. Tekka Lté., Chairman's speech on 12th Ootober
reported in the !ining Journal of 20%th October 1923, p.é

1923,
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in 1924 and 1926 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 !tolagt;alump
witnessed on the London Metal Exzchange for many years" ,

(Jee Note 14) iIn the second quarter of 1924, when the price
of tin fell from £298 in March to £200 In Hay, with backwardat-
ion persiting throughout the first half of the year. The
general situation with regard to tin was recognised as
precarious. Yor the whole year of 19284, despite the sharp
revival in the second half, both deliveries und consumption
remained below the 1925 level. This recessio:n was sufficient
to revive the tin miners' memory of the past crisss of 1914,
1919 and 1920/21: hence their guarded optimism during this
pbrié&.

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. Even 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. As we have seen
in a previous chapter, producers may take advantage of the |

momentary high price in order (1) to work the poorer portion

“Hote 14. The Hconomist of id4th June, 1924, p.1195.
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of his property, or (ii) to develop the mine at the expense
of production. When general confidence ls not backed by a
long period of high price - as it was not in 192224 - the
former course is likely to be taken., It was in & later stage,
when it became clesar beyond doubt thut higher pric§ lay ahead,
that additional investment and development started. Probably
for this reason, there was & slight decline in worid output in
1926, as compared with 1926: but at the end of 1926 it was
reported that, in the F.M.03,, 21 dredges were under construction
and 40 more proposed to be constructed.(Ses Note 15). The
production plan took a long time to mature, and the rate of
output incresse hecume accelerated only after 1927. ﬁy 1988,
the rate of increase in consumption had already slowed down.
In the period 1922 to 1924, the same atmosphere of uﬁqnalirila
optimism 4id not obtain. It seems more reasonable, therefore,
to argue that even without the monthly release of 880 tons from
the Pool, and even if price Lad conseguently shot up to, say,
£300, & ton in 1923, the Investment boom would not have taken
place on such a large scale. The turning point of the metal
sluap in the middle of 1924 was indeed the clsar signal of an
impending boom. DBackwardation turned into a contango, and tin
price pursued & steady rising course. The Bandoeng Pool had

in faet very little significance in the face of changes of such
g magnitude in the Iintrinsic conditions of business.

Note 15. F.M.3.! innual Report of the Chief Seoretury for 1926
p0 .
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() PRIVATE STOCK-HOLDIKRGS.
15, From 1925 to 1929, tin consumption rose further from

161,000 tons to & record of 183,600 tons. Yorld output increas-
ed at a greater rate from 146,100 tons to 192,600 tons, over-
taking consumption in 1927. Average visible stocks (calculated
from stocks at the ends of the months) amounted to 18,600 tons
in 1926, reached the lowest figure of 14,900 tons in 1926 and
progressively increased to 25,000 tons im 1929. At the end of
fhia year ,they stood at 32,000 tons, while "invisible" stocks
were generally believed to exist té & substuntial extent. The
price of tin took an upward course from £201 per ton in May 1934
to peaks around £320 at the end of 1926 and the beginning of
1927: afferwards it fell to £206 in July 1928 and after a short
rocoﬁéry fell further to £173 towards the end of 1929, Backward-
ation at times exoweding 210, eppeared, with short intervals,
from the end of 1926 to the end of 1928.

Heavy investments in tin mining during the period

|
|

had the two-fold effect of increasing output and reducing oOatsJ
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 moat cases, and even in 1929 a good number of |
companics were able to pay high dividends, in spite of the
lovel of price under £180 per ton. The period 1985 to 1929

was & prosperous one for the tin mining industry as a whole.

16, Not only were the years 19256 to 1989 tho’poriod of
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heaviest investment in the history of tin mining, they were,
as related in Chapter V, the period of amalgzemation culminating
in the establishment of Consolidated 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 powsr suppslies and amelting as well as mining compenies.
Most of the investments were made in the period 1924-1927.

ith the price of tin falling towards £850, as early as

October 1927, a pr0pdeal was outlined in the 5}&nanoia1 Timess"
for "stabilising the price at £300". From time to time there
were rumowrs of the formation 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.0.M.C.
Propagande was made with greater vigour regarding the desira-

bility of preserving workd tin resources, whose exhaustion

was declared to be imminent. Tin producers were urged to
co=-oparate rbr mutual protection against the bearish speéculation
and against the ﬁanipulation by consumers in America. (See Note
16). Tin price improved somewhat in the last two months of
1928, especially towards the end of November, when it reached
£240., This improvement was not unconnected with the circulation
of reports as to a widely-suprorted agrecment among producers

in Malaya to restrict production. The immediate causss of the

5%%5_;9, 0.8, "Tin" June 1928 quoting the speech of the
rmen of the F.M.5.Chamber of Mineas at the ansual general
meeting in May. :
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price rise were the inoreased deliveries in America consequent
upon the inauwguration of the Rational Metal Exchange, iInc. in
New York, and the bullish activities believed to be launched
by the A.0.M.C.group in November. On December 3rd, the day of
the opening of the National Metal Exchange, price reached a
maximum of £842; after that it resumed its declining course
and in April 1929 it went below £200 for the first time since
1923,

17. Little is known about the bulligh activities in this
period, since, unlike the previous price supporting actions
carried out by governments, vuiy little was disclosed. Heavy
speculative buying of forward metal was reportod as far back as
in 1987, 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 capitai.“

(Ses Note 17). Another report said that between 5,000 and 8,000
tons were accumulated. (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.0.M.C.,~ was

Note %Zo FP.M.0.Report on the Administration of the Mines
epartment for 1928, pp.34~5H,

Note 18. Mineral Indusfry, 1928, p,587.

-
by
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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 YDuring last year several parcels of tin were withdrawn
from official warehouses in U.K. which make returns of their
holdings and transferred to warehouses which do not iassue
returns. The tin thus withdrawn....was at the time of such
transference: treated in the monthly statistics lssued by the
trade authorities as delivered, in such a manner that the
figures for U.K. apparent consumption were exazgerated.” The
speculation probably resulted in a loes, since the metal must
have besn bought at an average price of £330 per ton, a level
which was not reached duving the next five years.

‘ That the A.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 was to deal in metallic tin as well as in
tin shares, and afterwards, from 1932 to the end of 1943,
of the Tin Holding Co., whose speciflec purpose was described
by its name. It is highly probable, judging from the balance
sheet of these companies and from the course of tin prico,‘thnt:
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 corpofation in fact Iincurred
a amali logs in 1929, despite the fact that most tin mining |
companies associated with it were then able to pay dividends.

w4
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With tha»Optiuiatio 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 aohioin stability. The activities of the
A0M.Cy group in speculative holding of tin continued into the
middle of the thirties,

() Vo oure 37 0 .

18. In 1928 and 1929, it became clear not only that
output had inecreased faster than absorption, but consumption
itself had slowed down in its rate of incresse. The year 1928
gaw the British~American agreement in the marketing of tin-

- plate exports and the restriction in tinﬁlnto production in
South #Wales. The A.0M.C. group intensified their efforts
tovarde"rationalisation"” of the tin industry, and the first
step in bringing British tin producers together on & formal

basis wes achieved when the Tin Producers' Association (TPA)
was publiely proposed at a meeting in July, 1929, and

!o%c %9. Witness an article in "Tin" of September 1928

‘ ed "The Over-production Bogey"” : "Output is still barely
keeping pace with consumption....nor ig there any sign of
demand slackening....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 optimism. :

|

i
j
|

q

|
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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 interosts became c¢logely linked to the
AsOWM,.C,

1. The Formation of the Tin Producers' Association.
19, The formation of a comprehensive association was a

prerequisite to eny international concerted action on the

part of producers. The tin mining induatry in Malaya, even

in the BEurcpean nector.only had remained highly competitive.
Dutch interests had from the start intimated that a combined
front must be shown by Britinh producers before it was any use
inviting the co-operation of foreign concerns. (Seec Note 20).
The overture wes nade in the form of a latter to the Times,
publighed on June 6th, 1929, bearing iwalvo slgnatures
agssociated prinecipally with the A.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 year. This was
equivalent to about 15§ of world output, or 30/ of the total
output of the oountrio; 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. OSee Mining Journal of 8th June 1929, p.458.
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eritical condition of the tin mining industry and producers were
urged to co-operate. There followed a meeting in July at a
London Hotel. The motion proposing the formastion of the
association was carried and a gouncil of 21 wahlappointod.
Efforts were made to include all influential British producers
in the @ouncil, and the Zedruth, London, Ipoh and other groups
a8 well as the A.0. group were represented therein. The
chairnanship of the Council went to Sir Philip Cunliffe-lister
(See Note 21), and the vice-chairmanship to Sir William
Berkeley Peat (chartorod acecountant, director of iron and
steel companies). The latter was also the Chairman of the

Executive Committee of nine members.

1I. The Propo r Week-end and Mont idays.

20. After September 1929, the price of tin suffered a
sharp fsll, beginning with the Stock Exchange crash in tho
U.S«As Discussions became more serious on the ways and neaﬁs

of limiting the flow of tin supplies. After unsuccessful
attempts at securing active co-operation from the smeliters other
than the C.T.3., it was decided to restriet the production at
the mines. This sntailed the co-operation of foreign produoigg
interesta. 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
e Vice~Chairman of Consolidated Tin Smelters, Ltd., sub-
sequently Secretary of State for the Colonies.
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Bolivian and Dutch producers were approached, and in Decenber,
it was announced that they had agreed to participate.

In an annocuncement issued in December 1929, the TPA
Council issued a recommendation urging all members to restrict
their output. For the Easstern concerns, where continuous
operation wgs the practice, the restriction was to take the
rfomof (a) a stoppage of 32 hours during the wesk-end each
week throughout the year, plus (b) a complete shut down for
peven days in each month during the first three months of
the year 1930. "A similar ratio of curtailment is recommended
in the case of Nigeria and other tin produeing countries upon
a basis more exactly suited to the particular conditions
obtaining in those fields." In the case of Nigeria, ig was
feared that = formal closing dowﬁ might result in labour
leaving the mines.

The recommendations were not accepted by all the tin
mines, not even among all the members of the T.P.A., and where
~ they were accepted, it was not without hesitation and dolqi.
On Sunday, 19th January, it was reported that only 59 out of
the 105 tin dredges were idle in the Malay States. The
majority of the Chinese miners in Malaya rejected the proposal
as imprecticeble. ¥.M,S.Chinese output was actually higher in
January 1930 than that for any mounth in 1929, and after a
gseagonal (Chinese New Year) decline in February, it rose again

in March to about the average of 1929. The week-per-month
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stoppage for thres-months was later postponed to start from
February to April. Late in January, Nigerian mines were reported
to have agreed to the curteilment of output by 20$ for the first
quarter and 15% for the rest of the year - which was less than
the proposed Malayan restriction, In Malaya itself, the week-
end qtoppagi wgs by no means genuine in all cases. MNany
companies took the opportunity of the "holidays” to make
repairs, overhauls, or changes in the machinery. "The usual
dredge practice had been a stoppage for cloaning once every

24 hours, the total inactivity being equivalent 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 Sunday.

The gravel pumps in Chinese mines were also atopped, but
coolies continued to cut earth and 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), BHarly in March, the
TPA declared that of the 141 member companies, 37 had not

"
f‘

curtailed output.
The weekend closing had been the normal practice
among Bolivian produnora; Here, some medlum=-size organisations

were reported to have favoured the restriction scheme, and the

gg%g_gg. J.W.F.Rowe, quoted by E.May: op.cit.pp.518/19,
note 72, :
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Aremayo 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. (Sec Note
28). 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 Indies, reguests were made to the Govern-
ment by a committee of the People's Council to introduce
"free Sundays" in the tin industry, but on February 10th, the
Director of Public Works gaée a non-committal reply, stating
that although the curtzilment of production was imperative, the
Government did not wish to take the lead because it was not
the N.Z.1. Government which was responsible for over-production,
but the foreign producers who had considerably increased
production. The Doard of the Billiton Co., repsating the
argument , stuted towards the end of the month that'the company
was 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.l. Government issued a nt&toaont,
declaring ite decision "not to 1ﬁcroéso the production in Banka
island, where the maximum for 193C is fixed for 22,000 tong".
These "undertakings” , in the view 6r the British miners,
‘"g¢ould not be regarded in any light other than negative'.

See N .
W' had the immediate eIfect of Talising Lhe price
of tin by over £4 per ton.

logo 24. F.B.Mair at the Gopeng Co. Meeting on 19th March,
, Bee Mining Journal of 22nd March 1930, p.237.
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11X The Proposcl for a 205 Cut.
2l. Growing diauatiafaction was manifested with regard
to the anomaly in the varieties 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
fooonsidcr the pblioy “if the present TPA restriction scheme
falls through in whole or part.* (See Note 28). In the same
month, the TPA Counecil 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 year by 17.4% of their 1929 rate. This was
modified in April by anoth§r recommendation that the ore
output for 1920 was to be reduced to 80f% of that for 1929,
Thone mines that began production after 3anuary lat 1929 were
to produce 80% of their estimated 1930 omtput, being allowed
two clear months of unrestricted operation after bringing
their plants to full production.

iv. Stephens! two-month holiday plan.
28, 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 156, the aggregate output of all important countries -

Note 26. Mining Journal of 22nd March, 1930, p«R37.
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declined by less than 3% (See Note 26), and that of Malaya,
Siam and Burma aotually.increaaed.
In June the Intemational Committee of the TPA

met in Paris and recommended that the members of the Associat=
ion should close down for & period of two out of the three
months July to September, while curtailing 20% on the 1929
output for the remaining four months. Bolivlan.producora
and the Billiton Co. were to curtail from June lst 1930 by
20/ of their 1929 output.

| This recommeniation, proposed by Nr.C.V.Stephens
of the Malayan Tin Dredging Group, was not received with
enthusiasm. In July, it was reported that only U0 companies
in the F.,M.S5. had either adopted,or notified their intention
to adopt, the stoppage plan. DBanka and the FM.S5.Chinese
producers generally ignored it. Bolivian producers and
Billiton announced their curtailment policy of £25% and 20%
respectively. However, the "heliday" was observed by a
gufficient number of producers - 63 mines in the F.M.3.
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. Later, it became
apparent that in meny caléa, production had only been
temporarily postponed, DBolivian shipments increased again

gfto ﬁg. In April, the TPA estimated a decrease of 19% for
@ Wiole years
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in September and October, and in the latter month those from the
F.M.5. followed suit. Price aguin fell ,nearly reaching £100 at
the end of the year.

V. The Result of "Voluntory Restriction”,
23, The situation in 1930, as compared with 1929 was as
follows :

Table ViI.2

Tin Position 1929 and 1930,

World Production('000 tons) 192.6 17640 - 8%

.alaya Totﬂl L .. . 69 0‘ M.o P e
S mcpﬁan . . 41.6 39.1 -6
ﬂs Chinﬁﬂﬁ . . .. 2505 8300 .lo

Nigerim .. .. .o .o 10.7 8.6 -20

Dolivia .. e .o ‘e 46.3 38.1 -18

n.x.l. . . e . 3509 . 3‘09 -3
m .. " . .. . 8103 81.6 * 1
mllito .. s ‘e 13.2 1200 - 9

Siam . . . ‘e 9.9 1l.1 +12

Stocks ('000 long tons) .. . § ? +>B1,
Visible Supply(year end). 27.9 42.1 +51
Speculative and Invisible ? ? s itk

Price London (average £ per

ton).. e e ‘e 204 142 «20

it is imposasible 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 the
other hand, without the hope of earlier recovery engendered
by the T.7.,A.'s action, several high-cost producers would

heve gone out of production. - The decline in production was
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largest in Nigeria and Bolivia, where probably high-coast
producers had stopped work, and in the HEastern fields the |
decrease was least, and in some cases there were even inereases.
It is possible that with the co-operation of low-cost producers ;
in the restriction scheme, the T.,P.A. had prevented the price |
and stocks situationsfrom being worse than they were in fact.
One thing ia clear, the T.P.A. had failed substantially to
rostrict output. VWith two months' holiday and 20§ curtailment
in 1C months, the aggregate output of their mamb;ts ghould
have been reduced by one third; and assuming that outside
the T.P.A. all other producers produced as much as in 1929,
the world output would have been reduced by aut least 10%.

As it was, with a net re?uotion in outsiders' output, world
tin production only declined by 8ff. =Hvidently, some higher
authority than that of the T.P.A. was needed.

24. Up till the middle of 1930, the Tin Producers'
Association had represented a united fromt. Although the
T.,P.he did not embrace all the tin mining interests = in fact
not even all British interests « important groups of producere
had been united and agreed on the broad policy. There was no
open Oppbsition to the Council's recommendation, though
compliance was by no means universal. The two»ianths'
holiany proposal ﬁausod disasension in the organispation.
Several important producers, chiefly spokesmen of low=cost

mines, refused to accept restriction; they emphasised that
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comprehensive statutory restriction on the basis of equality

was the only altemative to unrcstricted production.
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CHAPPER Vill

THE COMPULSORY RESTRICTION OF QUTPUT 1931-1941 (I
(A) THE ESTABLI SHMENT OF COMPULSORY EESTRICTION.

1. Towards the end of 1930, the T,.P.A. and its Committees
and Council continued to discuss the situation which deteriorated
every day, and to plan ite policy for the next year. At a
Couneil meeting held in October, the Dutch representative made

a proposal that the Governments of the various producing
countries should themselves be asked to enforce and administer
the control. Suggestions were made that if the Malayan and
Nigerian Governments agreed to the scheme no difficulty would
occur in securing the agreement of the Dutch and Bolivian
Governments. This proposal was accepted and approaches were
made to the British, Dutch and Bolivian Governments.

The consent of the latter two Govemments waa, as
anticipated, obtained with little difficulty. As early as
December 16th,1930, the Bolivian Government dictated a decree
approving the project. Legislation in the case of the N.E.I.
was considered unnecessary, as control of production and
export was possible by Lxecutive Orders. (See Note 1). For
the British Colonial territories, the U.K.Government adopted
the policy that they had to be satisfied regarding the opinion

Note 1. See the text of the Agreements in 1I.L.0.: Inter-
governmental Commodity Agreements (Montreal 1943) p.75: lét.
Tin Agr::nont 1931 Clause 20; also 2nd Agreement, 1933,
Clause -
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of the majority of producers before assenting to lagislation.

) Discussion in Malaya.
2 Much discussion took place in Malaya. The miners

were asked to say whether they would accept statutory restrict-
ion. No detall of the scheme was, however, available, and the
general feeling 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
final; the final word rested with H.M.'s Government."
(See Note 2).

In general ,established mines and low-cost mines
in Malaya, opposed the scheme. The guota system, they said,
would -discriminate againat them; production costs rose in :
a much more rapid ratio than did inofoasing restriction; aﬁa
as quotas were said to be based on the 1989 exports, in the
case of Malaya, allowance would have to be made for new mines
starting in 1920, this would make older mines in Malaya
suffer more drastic restrictions than elsewhere.( Sec Note 3).
On the other hand, Chinese opinion was reported to be on the
whole in favour of the scheme. Among European producers,
with the subsequent intimation of the Cornish-Malayan Group
that they would supvort the scheme, should the government

‘Note 2. The Times of Malaya, January Tth 1931,

Note 3. Jee, e.g. Letter of Mr.F.E.Mair to the Financial

imes of 6th January 1938l; Chairman's speech at the Rambutan
Ltd. annual mesting on the 20th January,193l; also Gopeng
Consolidated Ltd. anunual meeting on 17th March,l93l reported
in the Mining Journal.
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wish to give it a trial for twelve months and provided that a
later date than January lst be taken for maiing the schene
operative, the ma'ority of opinion for the scheme appeared to
be obtuined. Late in January, the Chief Jecretary of the
F.M.8.0overnment declared in the Federal Council that the
Government was satisfied that the bulk of locsel producers
favoured the principle of tin reatriction.

.Shortly afterwards, the details of the scheme were
announced, and were sreeted with criticism by many miners
outside the A.0. Group and its aassociates. The scheme as
revealed provided for a cut of about 22% on the 1929 output,
bringing down theé Malayan permissible production to about
53,850, compared with 69,400 in 1929, The figures contained
in the achom’ appeared to have been agreed as early as in
November 1930 at an international 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 baasis
year without allowing for new production, which was much
larger in Malaya than in other countries. In order not to
exceed the gquota allowed, it was estimated that the actual
curtailment in Malaya would have to be about 325.

The result of the vote taken in Januafy was deglared
in March. 65% of the produce:rs were returned as in favour
of the scheme, with 180 against and 20/ abstaining. The
voting waas said to Ve woighted on the individual outputs in

1929. Iin the opinion of some,restriction had been, in any case,



324.
a fait accompld since November 1930 when the F.M.S, High
Comnissioner took part in the meeting in London. The date of
the introduction of the necessury legislation in the Fodezal
Council was fixed for April. The Tin and Tin Ore Restriction
Bill was duly passed by the Federal Council, with some unofficlal
members protesting and abstaining, mainly on the ground that
the detuil of the International Scheme was only communicated

to them on the morning of the debate. (See Note 4.)

11 Discussion in Nigeria.
3 The enactment for the restriction was sasier in

Nigeria, As in Malaya, the Legislative Council had an official
majority. At the end of 1930, the small mines were informed
that the Government were committed to the idea of restriction
and tﬁut they must choose representatives to slt on a conference
to recommend to the Lieutenant~Governor of the Northern
Provinces the detalls of the scheme. The Confersnce included
8ix representatives of the Mines and met several times in
January and February. As the cost conditions in Nigeria were

such that, without the scheme, and with current prices, the

4, Critieism in Maelaya and Great Britain continued after
wards, but the only company which really chsllenged the
authority of the Government was the Pahang Consolidated Ltd.
Soon after the Tid and Tin Ore Hestriction Act was passed, the
company filed a suit against the State of Pahang on the ground
that the onactment was a violation of their concession obtained
from the Sultan in 1888, before the British occupation. The
claim was that the company should not be subject to the
provisions of the F.M.3, ordinance, or that if it came under th
scheme, it should be indemnified by the Pahang State. The Court
decision was against the company at all stages up to the Privy
Council., Thes 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 principle of the achono was more or leas
readily accepted. Loecal opinion wus more weoccupied with the
technical side of the restriction. is wet and dry seasons are
clear-cut there, it was the practice of miners to strip the
overburden in the wet season end pick up the wash in the dry
season - this operation involved a whole year, and it was felt
that export allowances fixed for paeriods chorter than a year
would seriously interfere with the work of the mines. A® an
element of elasticity wes introduced into the Ordinance regard-
ing quarterly productiion, the main obstacle disappeared.

The Tin (Production and Sxport Restrictiom) Ordinance, 1931,
was enacted on April lst, and as in the case of Walaya, was

made retroaptive from March lst.

I1X Sales in anticipation of Hestriction.
4, During these months, of discussion and negotiation,

uncertainty prevailed in the tin market. JSeveral times

rumours circulated that the international negotiations were
broken down. On several occasions the TPA had to issue
denials. Meanwhile, producers, in anticipation of restriction,
took the opportunity to increase their output while they could:
particularly after it was announced in February that restrict-
ion would start in March, instead of January as previously
intonﬂid. in Malaya, the output in February showed a big

increasze over the same month in 1930, reversing the normal
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seasonal decline. The increase waes most couspicuous a-oné the
Chinese mines, but all European methods of production, except
dredging, shared in the rise. In addition all hoarded stocks
of ores were chipped from the country. (BSee Note 6). GShipments
of ores from Banka &nd Billiton to the Straits JSettlements
rose about 20% over the January figures. Tin shipments from
Nigeria elso incfeasod, chiefly from the London Tin Organisat-
ion. While visible stocks at Singspore and Penang declined
a little from 15,600 tons to 14,700 tons, in U.K,, U.S.A.

‘and Burope, they rose by more than 2,500 tons. This increase
in "vigible supply” ecounteracted the effect of confident
runours regurding the impending compul8ory restriction, and
prevented o big rise in price. Average price in Pebruary wes
£118 per ton, compared with £116 in January. It rose again

in March to £122 before resuming its downward course after

the advent of the gscheme was announced.

v The Hstablishment of the 1.T.C.

6. On the international level, the negotiations
culminated in the meeting held at the Colonial Office in
London at the end of February 1931, presided over by Sir
John Campbell. (See Note 6). The final draft of the scheme

Note 6. 1Monthly Bulletin relating to the FMS Mining Industry
February 1931, i

goto 6. Sir John Campbell was economic and financial adviser
o the U.X.Colonial Office from 1930 to 194%. He became the
Chairman of the 1TC during the whole period of its existence
from 1931 to 1946. He also played a prominent part in the
international control of rubber, sug.r and tea. At this meet=-
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
Governments. 3In April, the International Tin Committee held
its first formal meeting in london, The Agreement had effect
from March let and would remain in force for two years, subject
to any subsequent dlisagreements regarding provoéals for alter-
ing the quotas. Subsequently in Angﬁnt, the 1life of the
agreement was oxtgnded unconditionally for two years, and
provisionally extended up to August 1934.

The @Geclared ob 'ective was to reduce world production
of tin to 145,000 tons for 1931, representing a reduction of
about 28% from the 1929 level, and thus reducing the size of
the Viaiﬁlc stocks. The assumption was that non-gontracting
producers would also reduce their output by 225, but among the
participating countries, the restriction from the"agreed 1929
output” was by no means uniform. The Duteh interests argued
that thelr mines did not expand as much as the others, and
therefore were entitled to preferential terms. Iin order to
induce them to accept the agreement, It was sgreed that Bolivia
and Nigeria would impose hou%ior restriction on their 1929

figures. On this basis, the initial degrees of restriction were

as follows:
% gogg;igtion on
29"agresd output .
Malaya £8.23
N.EB. I 16.31
Bolivia 26.07

Nigeria 20,585
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Admost immediately the scheme was announced it
was realised that the 225 cut in totsl output was not
gsufficient to reduce the stocks and raise price. A further
‘cut of not less than 20,000 tons a ysar'was agrecd to at th;
next meeting of the I.7.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 the basis of 1929 figures, the four participgting

oountries had s combined output of about 84% of the world.
In the c¢ircular issued after the lst meeting of the 1.7.C, on
April lst, it was mentioned that "The Committee are asking
the Governments of Siam, Burma and certain other countries,
the tin production of which is Important, to adhere to the
scheme” . In May, the 1.T7.C. was able to announce that the
Siamese Covernment had decided to join the scheme from
September lst, on the condition that their production should
Anot exceed the output of 1929, or about 10,000 tons. This :
brought the total membership control of tin prodnctioﬁ.to
about 90% of the 1929 world output. '

v. Successive Tin Control AgFresments.
6. The control agreement was renewed several times.

The successive quota sgreements were as follows:
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Quota Agree=- Duration. Members Notes
ment .
First 2 years (a)Bolivia SGiam
1/3/81 to (b)Malaya participated..
1/3/8%. (o)N.B.I,
extended to (d)Nigeria.
31/8/34, (e)Siam
actually
ended
81/12/83.
Second 3 years (a) to (e) (£) to (1)
1{1{34 to {(£)F.Jndo-China joined in July
31/12/86. {(g)B.Congo. 1934 ,retrospective
(h)Portugal from 1/1/34.
(i)Cornwall. (1) for & import=-
ant producers
only. |
Third § years (a) to (g) -
%{1{37 to
jig/4l.
Fourth 5 yeurs (a) to (d) -
. minimum and (g).
1{1{42 1o
31/12/46.

The text of all the four agreements can be found in
tho international Labour Organisation's publicution entitled
“Intergove mmental Comzodity Agresments" (Montreal, 1943),
pp.73=103. The official title of the first three agresments
was "Agroonont on the Internstional 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 agresment was rather
in the form of & declaration of policy. It was imperfect as

a control document. Cleouse 24 left to a sub-conmittes of
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three (British, Dutch and Bolivian) to determine various
matters of procedure and machinery for the.control. Subsequent
agrecments Improved on tfxe previous ones, and they incorporated
several provisions which were found useful from experience.
The fourth agreement was influenced by wartime considerations,
end although it wes the most comprehensive as an international
treaty and control document, 1t contained several clauses which
would not heve been introduced in peéce-time. There were
supplementary agreements to the Second and Third Control
Agreements, signed on the same dates, dealing with temporary
or minor departures from the provision of the main agreements.

There was also an " Agresment on a Tin Research
Scheme® signed on January 25th, 1938, for the purpose of
scientific research with a view to increase tin consumption.
The memberahip of this research agreement included all the
countries participating in the Third Agreement. Previously,
scientifiec research in tin uses was carried out by a Counecil
of Research and Development, financed by the four Governments
which were original members of the First Agreement from a
gpecial cess raised on tin exports (lst.igk.Clause 23;
g2nd Agt. Cl.22). The Council came into existence on January
lat, 1932, replacing a Tin Fesearch and industrial AppliOatiqni
Committee, which was formed hy the T.P.iA. and financed by

voluntary contribution from the tin mining companies.
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More important adjuncts fo the Guota Agreements were
the International Agreements for the Tin Pool scaemes.
(a) The First Tin Pool existed from August 1931 to the early
months of 1934¢. (b) The agresment for the Second Pool wes
signed at The Hagué on July 10th 1924, » and was dus to remain
in force until the end of 19358, but in fact operated for a much
shorter period. (¢) Thirdly, the "Tin Buffer 3tock Scheme
Agreemant” was 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.T7.C., The ¥irst Pool
was, however, owned by the Anglo-Oriental Group and the Dut;oh
Government. The members of the Second Pool were the four
original restricting Governments. A4ll participantsin the
Third Quota Agreement took part in the Third Pool.

(8) THE TIN QUOTA AGREEZMINTS
L General Principles of the QTuota Agreements.
74 Although the successive tin quota agreements differed

somewhat in deteil, their general principles were the same !

(a) Each of the signetories (except those members on flat
rate) was allotted & gtandard tomnage which would represent the
maximum quantity of tin in ore which the country was allqwcd to
export during a year if the guota sllowed were 100%.

(v) The export guota (See Note 7) was fiXQd,.cOInon to
ell signatories in (a), for a period = usually every quarter -

by the International Tin Committee (1.T.C.)

Note 7. See next page.
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(e) The 1.7.C, was composed of the Delegations of
member Gove:nments, and was responsible for the administration
of the acheme,

(d) International Restriction was done by reducing the
quota percentages. Thus the degree of restriction varied
inversely with the percentage of the gquota., With the standard
tonnages unchanged, which was normally the case within the
life-time of an agreement, the ratio of pefminsiblo exports
amongst the guota countries was kept constant, while the
degree of restriection wvaried.

(a) Some member countries received special goncessiona
in the form of a flat rate ~ i.e. a maximum tonnage of annual
export., Sometimes a modified flat rate was in foree; im
guch cﬁaea, the maximum tonnage applied when the quotas were
below a certain percentage (say 65%); over and above thil; the
permissible exports for such privileged countries increased
pari passu.

(f) Each member Covernment wes 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,

w————

Note 7 The term "gquota" was used in the Iubber Agreement in
a different sense. The basic guota in the Rubber Agreement

corresponded to the gtandar to&ﬁ%ﬁ‘ in the Tin Agreement ;
and the exportable percentage in the former corresponded to

the guota or guota re agaorin the latter.

/8
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{g) There were proviaions for the correction of exceas
o deficit of exports over or under the permissible quantities.
in the first two agresments, there was no provision for mino-
head stocks, but production was to correspond as closely as
poesible throughout the year to export quota. In the last
two agreements, minehead stocks were allowed up to 26h of the

Gtendard Tonnage.

The Standard Tonnages in Operation.
8. From the above principles, it follows that the total

quantity of tin coming forward depended on the gquota fixed by
the Intemational Tin Committee, whilst the relative sharea of
the individual prodweing cowntries depended on their standard
tonnages (or flat-rate tonnages). Conseguently, in the ,
negotiations prior to a new agreement, the crucial point of }
contention was usually the figures of the standard.

The standard tonnages and flat rates in force through=
out the pericd were as follows:

Table 1l.1 .
(A) First Agreement 1931-1933.

Standsrd Tonnages Relati Shares
(Total og *ﬁo Standard

tonnages of the four
original countries =

: 100).

Bolivia 46,3328 28.6

Melays 69,566 42.8

N.E.J. 35,730 22.1

Nigeria 10,412 6.4
Flat Rate,

Siam : (absolute maximum).
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(B) Second g;oaneng 1934~-1936.

Standard Tonnages Relative shares
Bolivia 46,490 28.0
Malaya 71,940 43.4
N.Eoit 36,330 810’
Nigeria 10,890 6.6

Flat Rates
Siam 9,800 ) maxima when quota <688;
Cornwall ‘ 1,700 ) proportionataly increased
) when guota: >
Portugal 650 o= 0!009: gl instead
0

(1934 = 4,500) maxima when quoted <55$.
Belgian Congo (1988 = 6 000 above 66p, maxima rai

(1926 = 7 ooo byﬂfb tons for each lgfovir

65 . ¥

(1984 = 1,700) -
Pl.Cs (1925 = z '500) absolute maxime.

{1936 = 3, *000

(c) hi gement 1937-1941
Standard Tonnages Relative shares
1987 1938+  1939-4
Bolivia 45,951 41,843 46,087 26.6
Malaya 71 940 79 583 77 535 44 .6
N.E. 36, '330 40 189 39, '065 22.5
R‘guria 10 890 : % "639 10, '890 6.3
Siam *# 18, ‘731 18, ' 602 18, 588
F.1.0,% 8, 000 2 885 3, 000
B.Congo 11,008 18, ‘042 (1929 - 18 ,036
1940 = 14 035

{1941 = 16 035

+ Averages for 1938: Tonnages in force during the rlr-t
half of 1938 were different from those in the second
owing to variationas in assay value.

# Siam had a minimum quota of 11,100 tons calculated at
725 assay.
FoloCs had a minimum quota of 1,800 tons calculated on
a true assay,
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(D) Fourth Agreement 1942-1946.

Standard Tonnages Relative Shares

Bolivia 46,178 2l.7
Malaya ' 95,474 45.0
N.iodls 56,113 25.9
Nigeria 15,367 7.8
B.Congo 20,178

111 %?e Relative Shares among the Signatory Countries.

(a) The Original Four.
9. The Tour original ¢ountries as a whole had to make

generous concessions in order to induce the new members to Jjoin
the scheme. The most striking case is shown by comparing the
figures for Nigerie and the Belgian Congo, in the second and
fourth agresments. The 1983 output of the Belgian Congo was
in fact only 2,285 tons. On the assumption that the inter-
national quota was 100% throughout the period, Siam's maximum
oxporfe were permitted to rise by 50% between the first and
second agreements, and anothar 354 iﬁ the third. These two
countries, however, together with Portugal, were subject to a
cortain degree of restriction in terms of productive eapecity,
gince they had shown a tendency to"over-export" during the
period of the agreements. On the other hand, there was
absolutely no restriction in the cases of Cornwall and French
Indo-China., The output of the latter has never reached the
1,800 tons guarunteed minimum In the third agreement.

10. The relative positions of the four original memberxr
countries are shown In the last columns of the table. Except

in the case of Buolivia, the absoiute standard tonnages were
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slightly ineorsased in succesaive agrsements, but unequally.
Without congldering the Fourth Agreement, whioh wus purely
formal, the relative shares of the N.Z.1l, and HNigeria remained
practically constant; that of Malaya was increased, almost
entirely at the e¢xpense of Bolivia, Thig, however, does not
mean that Dolivia suffered a greater degree of restriction than
‘others, since the original basis of agreement for standard
tonnages was arbitrarily chosen as the 1929 ocutput, and 1929
was Bolivia'’s best year. On the other hend, the Malayan
producers justifiably cbuplained that the 70,000 tons figure
~ assigned to them was grossly unfuir, aihce Mzlayan productive
| capacity had groatly expanded after 1929. At each renewal of
the scheme, there were protests from them and sevbral times
ther.‘woro rumours that ¥elaya, though not the Britinhiﬁeloﬁial
Offico, was seriously considering the temination of the agreem:
‘mont if better torms were not secured. It was not until fﬁpﬁ
thaet the Malayen standard tonnage was igereased b; any noti§o-
able anount; and it wes only duwring the War thatﬂit wag
raiu;d to & level approaching the true capacity. Table VIII.8
shows the divergence between the standard tonnsgg and the

capacity of Kalaya.
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Table Vill.2.

Divergence between the Standard Tonnages and
omestic /ssessments o aya.

Quota Releases Domestic Acsess—

(annual averages.) |"Standard|ments® (exc.Dulang

PSR IR sl e

national | Domestic. active |dormant. |
i:ﬁ%hs) 69 .50 63 .33¢ 69,366 89,649 n.ps
1932 44 .44 32.77 " N«Ps NaPs
1933 35.33 24 .33 » Nepe n.p.
1954 47 .33 32 .83 71,940 NePe NP
1935 58.75 42,35 " 96,900 | n.p.
1936 92,50 67,00 " 97,763 | n.p.
1937 107,50 77 .75 " 90,489 | 3,041
1938 58.14 41.22 79,583 | 99,828 | 4,897
1939 76.25 53,00 77,335 | 101,420 | 3447
1940 115.00 88.75 " 103,279 | 2,581
1941 130,00 100.00 . ? ?

Sources : Maleyen Union Mines Dept.: Bulletin of Stat stics

relating to the Mining Industry, Vol.1V, 1946.
and F.M.S.Mines Dept. Bulletin of Statisties (pre-war)

n.ps = not published. ,

*

Domestic release in 1931 proved to be too high:

result = over-exports.

It aprears that the domestic assessment was somewhat
over-estimated. In 1941, with no restriction, Malayan
output was only about 83,000 tons. UIven after allowing
for some war-time difficulty znd the time-lag necessary
to produce at full capacity, the true capacity in 1941
at the ruling price was probably about 95,000 tons.
This, however, does not invalidate the complaints of
Malayan producers - See also Sir Lewis L.Fermor,

Opocit ¢« PP 013&/‘0
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11, A minor discrepancy between the actual tonnage
of metallic tin exported and the exportable tonnage could arlgse
in certain cases, owing to the difference between the assumed
assay value of the ores exported and the true assay value.
From the Second Agreeaent onwards, assay value was taken at

the true assay value (II:l(b); IXII4: 1V:2(g)) (See Note 8)

in the cases of Malaya and Nigeria in the First Agreement,

the tin contents of ores were taken as 78% and 704 rospectivnly;l
and in the case of 3iam throughout the period, 72% was the }
assumed agsay value. Since the ores exported from all theze
countries usually had higher tin content than the assumed

values, this amounted to a small allowance for extra exports.

U P Discussions and negotiations regarding the
agreoments were, of course, carried out in secret. Little is
known of the hard bargaining, persuasion, and probably even
pressure in some oaéea, which was necessary to secure adherence
to the schemes.

Among the four original members, there were from
' tHe outast diffioulties yegarding the relative shares of esoh
country in the world output. The comgaints of the Malayan
producers led to an aessurance that the Malayan share in world

ote 8i 8nd .Agreement, Clause 11(b); B&rd Agreement,
ause 14; 4th Agreement, Article 2(g). References to the
toext of the agreements will be expressed in this manner.
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output would be maintained at sbout 376, representing the
atatus quo 1929 (1.10). Then the Dutcﬁ stood for preferential
terms and concessions on guota were made to them by Bolivia and
Nigeria. (Sec Note 9). Two years later, the Bolivian
delegation reyuested 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 would be continued but that it would be stopped
afterwards. At the same time, the excesses of exports over
the permissible amounts at the end 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 another strong donnﬁd
for the readjustment of standard tonnages, During the year,
the international quota averaged 1074%, which meant no
restriction; but for Iaiays, the doa;utio relsase was only
about 78%. Most countries in the Agrnouuht failed to export
their full quotas: Bolivia's deficit amownted to over 24,000
tons, nearly half of her total permissible exparts. NMalaya
and the N.E.1., on the other hand, exported in excess of their
quotas. At an 1.T.C. nootiﬁg in December, 1937, Bolivia, the

Note 9. See paragraph b above.
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Belgian Congo and F.l1.C, agreed to surrender their arrcars
to the extent of 11,500 tons in favour of the N.E.I., Halaya
and Nigeria in proportion to their standard tonnages. With
trade recession in 1938 and the consequent sharp cut in
quotas, this arrangement meant that the Malayan producers
were no better off than before. Confronted with heavy
unemployment, the F.M.S.0overmnment decided, in Harch, to form
a Pool of 2,900 tons in ordorlto alleviate the hardship of
quota reductions. It was underztood that the Dutch Delegate
on the 1.T7.C. 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. Probably
this led to a compromise by which the standard tonnages of
both Malaya and the N.E,I. were incressed by 746 from the
second half of 1938. (See Note 10). At the san; time, Boliyia:
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
374% of the respective tonnages surrendered by the Belgian
conéo, Bolivia and F.1.C. wore returned to them as permisaible
exports for the second half of 1938.

lo%o 10, The Financial News of 25th June 1938 reported

am was being obstructive in the 1.T.C.meeting =
"and unnecessarily so too -~ by quibbling over the 7g¢p standard
increase granted to Nalaya and the N.E.,i.". It added:
“If this report is true, it is a pity that Siam, the spoilt
child of the agreement, cannot be trested as such."
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14. 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 Var made any tin |
control agreement unrealistic; nevertheles:, it was thought
advisab;o to keep a skeleton scheme in existence, and the Fourth
Agreement was signed on September 9th 1942, with "retrospective
enforcement” from the beginning of the year. The new standard
tonnages reflected more 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-

assesszed by about 3,000 tons in each case.

(b) The New Members.

| VI 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 the world figure. The First Agreement aimed

at maintaining the ratio between the four signatories and the
outsiders at 87:13 (I: 10 and 11), assuming, without stuting
why, that the latter would restrict their output proportionately,
It was stated that the Govermnments of Siam and Burma would be
invited to Join the scheme. DBurma did not accept the invitation
on the grounds that ,in her case, tin was produced jointly

with wolfram and thorotorq export control was difficult. As

has been related, Siam accepted the invitation and Joined the

.~

1
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scheme from September 193l. Meanwhile, the I.,T7.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’.
(IX; 1XI88; 1V13(1))

At the World Monetary and Economie Conference
organised by the League of Nations in London during Jume and
July, 1933, the 1.7.C. addressed a memorandum to the Conference
which appointed a Sub-Committee to consider the tin control
scheme. The Sub-Committee reporting that "the existing scheme
of control is framed upon sound lines", ﬁrged other tin
produeing countries to join the agreement “on the basis of a
flat rate quota; «... 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
recommended were negotiations with the governments of South
Africa, Australia, Belgiuam, U.K., China, France, India
(for Burma), Japan, Mexico and Portugal. The Report was
approved by the Conference; but South Africa and Augtralia
almost immediately declined to join the scheme. The Belgian
Congo was at first reported as unwilling to join; aix months
later, it franlpirod that all the producers in the Congo =
except the largest tin company - were willing to come ifto the
scheme provided their requirements of 17,000 tons of concentra-

tes for 1934 and 1935 be conceded. In October, when the

goto 1l. L. of N.: Monetary and Economi¢ Conference :
eports ap;roved by the Conference on July 27th, 1933.
(L.G.Nolmon. and Fin., 1933.11 3p00.4) pp.88/29.
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Second Agreement was announced, there were unofficial reports
that Cormwall, F.1.C. and Portugal were likely to join the
scheme; but when the new agreement came into force on
January lst 1934, negotiations were far from being concluded
regarding the terms for any new members. It was not until July
that the adherence of the Belgian Congo, F.I1.C., Cornwall and
Portugal were officially made known. All the temms proved to
involve no restriction, and subsequent events indicated that
only the Belgian Congo became & producer of importence. China,
the only dangerous outsider, consistently turned down the -
invitation to accede.
16. Generous though the te:ms were for the new-
comers, their participation had the effect of saving the
international agreement for disintegration. It was provided
in the Second Agreement (Clause 20) that if the estimated
production of all countries outeside the scheme had, for six
consecutive months, exceeded 256 of the estimated world
production, or 18,000 tons of metallic tin, whichever wers the
lesser amount, any member country was free to withdraw from
the scheme at sixwonthse's notice. (See Note 12). The restrictim
of output imposed by the 1.T.C. was so successful that, with
increased consumption, price was raised from about £100 in

March 1921 to about £230 towards the end of 1933. DIy this

ote l1l2. This clause reap evared in subsequent agreements,
wi?ﬁ modified percentages and tonnages. ill:28 - 15§ or
12,500 tons. 1V: 16(a) - 20% or 18,000 tons.
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time, outside production was =0 much encouraged that its share
in the world output rose to about 25f. In the lest month of
1933, it stood at a half-year rate of 10,500 tons or 28.5%
of the world output, and for the six months ending March iut
1934, the percentage was about 24%. By the accession of new
members, the possibility of the enforcement of Clause 20 was
avolded.

It was, however, not quite certain that the
parties to the Agreement would readily avail themselves of
their right to withdraw from the scheme. in the beginning of
1938, when a recession occurred and qnbtaa were drastically
reduced, outside production became sufficiently large to
Justify a withdrawal.; but no one,publicly at any rate,
showed any inclination to use this right. It was possible
that each member country found itself too weak to withdraw
from the scheme during the recessiofs It was also possible
that the members were atiracted by the success of the scheme.
However, it is interesting to note that during this period
gome readjustments in the standard tonnages took place, to

pacify the discontents of the Nalayan producers in particular.

17. A great difficulty waso encountered in 1936 when
neaotiationi took place for the Third Agreement., The Second
Agreement was due tovoxpire at the end of the year, unless
an extension wae "considered at least twelve monthe before

the date" of expiry (1l¢8). Negotiations must have begun
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in 1935 and have been proceeding for some time Dbefore it was
made known that the 1,T.C.held informal discussions in Warch
1936. These proceeded until Hay, when it was offlicially
announced for the first time that the main stumbling block

was the question of the Siamese standard tonnage. The 1.7.C,
apparently decided to end the flat rate privilege and to
convert it into a standard tonnage. In June, a British and a
Dutch represontative were sent by the 1.7.C. to Siam, with

full powers to negotiate with the Siamese Govermment., it was
understood that earlier Siam had been offered a gquota 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 1.T.C. delegates arrived in Bangkok in July _
with a"final" offer of a standard tonnage of 18,000 tons and a
guarantes@ minimum of 10,500 tons. After the Slamese counter-
proposal for a standard tonnage of 20,000 tons and a minimum

of 14,000 tona, negotiations broke down. ZHumour after rumour
of the cessation of the scheme, or of its renewal without
Siamese participation, had the effect of depréssing the market.
Price fell from nearly £210 in May to £1756 in July. Subsequently,
however, negotiations were resumed in London; and on

November S5th, the I.T.C. énnounood, without giving the details,
that an agreement had been arrived at with Siam. The announce=
ment tobk the tin market by surprise; 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
ahead practicslly all wound” . (See Note 13). The agreement
was rinall§ signed at Brussels in January. PFace was saved
on both sides by specifying in the main agreement the Siamese
ptandard tonnage and minimum export, as in the 1.7.C.'s"final"
offer, ang by incressing them to 18,500 tons and 11,100 tons
respectively, at 72/ assay value, in a supplementary agreement

signed on the game day. The concessions made to Siam were

borne by Bolivia and the Belgian Congo. The 1.T.C.was finally

able to rid itself of the flat rate system; but minimum
exports were still conceded to Siam and French Indo China..

v The Outside Producers. :
18, The relative expansion since 1929 in the ti@

production of the principal countries, both outside and inside |

3
L3

the agreement, is shown In Table Vi I.3. The years ailoctga i
for compariscn are:? |
1935 : severest restriction : quota 33.3%
1937: boom quota 101.5’
1938: recession ¢ quota 41.2%
guota 130.6#

1941 : no restriction

5

‘Note 13. Financial Newsg: 6th NHevember 1936.
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sion of Tin Production in Frivileged~

ON~MEmber COUNtries.

T = Quantity

I=% of 1929

(Tonnages: '000 long tons)
1929 1933 1937 19 1941
Q 1 Q 1 Q 1 Q I Q I
Original
ignatories
Bolivie 46,3 LOO| 14.7| 32| 25.0f 54 | 2Bad| 65| 42.1| 90
Halayas 69.4 L00| 24.9 | 86| 77.5/112 |43.2| 62| 79.4|114
NE.I, 36,9 Q00| 14.4 | 40| 239.8/111 | 21.0| 59 | 61.0|142
igeria 10.7 f00o| 3.8| 35| 20.5| 98 | 7.3| 68 |12.0[1l2
;otal 62.4 100| 57.8 | 36]152.8| 94 | 96.9| 60 184.5|114
of World 84 - 04 - 74 - 66 - 7Y -
Privileged
i tori
d -
8
Siam 9.9 @OO 10.3 104 | 16.56{167 |13.5/136 ] 16.2 l§4
B.Congo 1,0 00| 2.2 [220| 8.9(890 | 7.3|730 | 16.2/1,620
F.1.C, 0.8 100] 1,001285| 1.5{187 | 1.6/200 | 1.3|162
Portugal 0.4 OO 0.4 100 1.8} 300 0.,8({800 1.56|3875
Cornwall 3.3 00 1.6 456 2.0} 61 2.0| 61 1.5] 45
China 6.8 }00 8.1 119 10.,5{1564 |11.2|1656 @ 5.0| 74
Burma 2.4 {100 4.0{16% r 5.0{208
Australia 2.8 000 3.6]164 3.61159
Argentine 1.7{850 ;,1#(660)
Total 30.3 100 51.5|170 | 54.5|180
(inc.others)
% of world |16 - - 183 -
Sources: I1ITRDC and 175G

8 = gstinated.,
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The Table is on the whole self-explanatory. The
following points are noteworthy i=

(1) The absence in the agresment of a clause by which
the deficits of a member country's exports eompared with the
quotas could be automatically transferred to other signatories
tended to keep down the aggregute output and share of the four
original signatoriess In 1937, Bolivia had a big deficit,
but the producers in Malaya and N.E.I,, who wers working under
some degree of regtriction, were not allowed to produce
Bolivia's arrears.

(2) The severity of the restriction on the four original
countries is shown by the fact that as reatriction was relaxed
in 1937 and 1941, their aggregate share in the world output
rose, and tended towards the 1929 percentage, which, however,
was not reached.

(3) The inability of Cornwall 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 erratie,
mainly due to political conditions.

v. TE‘ L.T,Oo
19. The quostion of the standard tonnages was mainly a

question of who would contribute what percentage of the cake.
The sise of the cake depended on the quota which was fixed
from time to time., TFrom another point of view, the qusstion

of the standard tonnages was principally the business of the

L)
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producers themselves; (See note 14); the question of the guotas
was ths isaue between producers and consumers.

The responsivility of quote fixing was entrusted
to the International Tin Committee (1.7.C.) composed of
delegations representing the member governments. ZHach dele-
gation consisted of not more thén three¢ members voting as a
wnit. Zach tdrritory could assoclate with ita delegation
not more than two advisers. (I:3,4 and §; I1:3,6 and 6;

IiI: 4 and B; 1V: 10. ‘

Officially, the delegates to the I.T.C. were all
representatives of the odntraoting governments, but the Duteh
and Bolivien delegates were, as the Mining Journal pointed out,
*great personalities in the tin world, thoroughly conversant
with the business in its various aspects." (See Notc'lb);
Representatives of the British Govemnment, on behalf of Malaya
and Nigeria, were government officials; but it was a well
known fact that the 1.7.C. worked in c¢lose co-operation with the
T.P.Ae Besides, the "technicul" advisers to the British
Delegations, in the persons of Mr.John Howeson, and later of
Mr.E.J.Byrne, were also 'griat personalities in the tin wcrldﬂ,‘

Note 14. TFrom the point of view of the consumer, the standard
tonnages have aleo some significance. When somepproducing
countries are under-assessed while others are over-assessed ,and
the difference between the permissible and actual exports is
not transferrable f:rom ome countiy to another, restriction is
more severe than otherwise if would be,

Note 15. Mining Journal of April 16th 1932, p.2556.
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The representatives of Siam were truly Goveinment offiglais:
but it was well known that they referred all matters back to
the Government (vide the negotiations in 1936) .

The Committee had a Chairman and a Vice-Chairman
appointed for such & period as it might think fit. (1I:7;
351373 1V:il). (See Note 16). The Chairman was to convene
the meetings at intervals not longer than three calendar
months, and under certain circumstances decisions could bve
taken, without a meeting of the Committes by correspondence
between the Chairman and all delegations entitled to vote.
(1:1: 8le); 1V:12(Dp)).

There was no provision for voting im the 1I.7T.C. in
the First Agreement. Presumably, decisions had to be unanimous.
By the Second Agreement, unanimity among the four original
countries was required for any changes in quotas (11 20(f)).
In the Third Agreement, the unanimity principle was retained
only for the provision regerding withdrawsls from the scheme;
in matters affecting quotas or any other question & majority

systom was used. The voting povers were distributed as follows:

Malaya 5
Bolivia 4
Nelols 4
Nigeria 2
Siam 2
B.Congo 2
F.1.C. 1
Total 20

iote ;!. The Second .gresment specified that the Chalrman
and Vige~Chairmen should not be chosen from the same nulegation
but this provision was absent in subsequent agreements. By
the 4th Agreement, the Chairman did not need to be a member
of a delegation and could be paid,
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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 gquota., In any case, a total of ll votes
in favour wae necescary to earry a proposel (1I1:3). This
meant that Malaya and Nigeria , plus the N.3,i. or Bolivia
could always hove the majority required. In the Fourth
Agreement, all the members were given the same number of votes
as in the Third; bdut with the absence of Siam and F.i.C.,
the aggregate was reduced to 17. 4 totel of 10 votes was

necessary for a decision, bar some exceptional cases, (IVil4).

20. In the earlier agrecmunts, the decisions taken at the
I1.7.0. meetings were regarded as "recommendations” to the
member governments, whose consent had to be obtained (e.g.;
11 10(e)) This involved some delay and hampered the I.T.C.
in toking quick decisiwe action. In practice, this delay
proved to be unnecessary, since the signatory governments
always accepted the decisions of the 1.7.C, Subsequent!
agreements therefore treated the 1.7.C. decisions as final
and binding on the Governments. (See Note 17).

Quotas were to be changed us seldom as possible,
at any rate not more often than every three months. The gquota
_pcriotu came t0 be taken as the calendar guarter-years.
(I:12 and 16; 1i:10(4); 11:14; iv:ele)).

Note 17. T.P.A. op.cit., peiOn.
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The I.T.C. was assisted in its taks of controlling
the working of the scheme, and of estimating world production
and stocks by the obligationa of member govermnmentas to tele-
graph the monthly figures of production and exporte of their
ter:itory, and to furnish the average true tin assay of the
concentrates exported, as well as other statistics (1I:7;
33113193 IVi7; also 1:17). Further assistance was given by
the Govemment of the Straits Settlement, who, through the
Tin and Tin Ore (Disclosure of Smelters Stocks) Act of 1934,
made it compulsory for the smelters to furnish “all the

necessary information" regurding their atbcka.

Vi. Consumersg' Representation on the 1.T.C.
£2l. ' It was clear from the outset that the Schome was

exclusively a producers' arrangement, and that the 1.T.C,
represented purely producers' interests. This fact was not
altered by the presence of British Government representatives
on the 1.T.C., although the U.K, was the second largest
consuming countrys

The BSecond Agreement provided in Clause 6 that the
I. 7.0, "may invite sueh other persons as it may think fit io
attend its meetings in an advigory capacity”. After the price
of tin wae cuccessfully raised to above £200 per ton.in 1933,
demands for consumers' ropresentation grew more insistent.
At the World Monetary snd Zconomic Conference in July 1933, the
1.7.C.Chairman emphasised that his committec had been
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"gonsistently mimdful of the interests of the consuming
countries’. (See Note 18). Mr.Cordell Hull, on behalf of
the U.S.A.Governnent, expressing a "natural concern that
any agreement should be equitable to the consuming countrisa",
stressed that "international commodity agreements should
contain provisions for the protection of the consuming
countries”. When the price soared to the £240 1§v01 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 small consumers, were being
starved with a view to forcing up prices to § higher level.”
(See Note 19). The U.S.House of Representatives Commitiee
on Foreign Affairs appointed & sub-committes to investigate
the means of making the U.S.A, ae far as possible independent
of the Tin Control. Although = proposal from finencisl |
guarters that the U.S.A, should acquire big stocks of tin
"as war reserves’ was negatived, the Mcheynolds Tin Bill was
introduced in April 1936 to foster domestic mining and
smelting in&untiy under heavy protective duties.

28, The 1.7.0., in the face of adverse criticisms,
declded that a panel representing the chief consuming cowntries,

-

—

!th 1&‘ L.O.H.; Op.cit., (19350 ide 3”00‘) 9.29.

g§§%7%§, l%goral industry 1924, p.b6l; also the "Economist"
y» PedUs :
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but without voting powers, should be invited to attend the
Committee meetings and disaougs "subjocts directly concerning
the intoraafa of consumers”. After a meeting of the 1.T.C.
in Octobaer 1934, it was made known that the U.S5.i, and Great
Britein would be reprosented as consuming coumtries in a
consultative capucity.

The crucial points appoared to be (a) the selection
of the consumers' representatives and (b) the interpretation
of what questions affected consuming interests. Both issues
depended entirely on the I.T.,0., The Third Agreement provided
for consumers' representation from"each of the two largest
tin consuming countries....to tender advice to the Committee
regard ing world stocks end consumption (11I:6; italice added).
The rénrtﬁ Agreement specified that there wers to be three
consumers' representatives: one appointed by the U.S.A.Govern=
ment, one "appointed as the direct representative "of U.S,
tin consumers, and the other appointed to represent other
tin consumers. (IV: 13) '

In fact, the consumers'® representatives invited to
the 1.7.C. under the Third Agreement were essentially the
representatives of the Tin Plate Industry, whose concern was,
a8 Enorr pointed out, rather for the astability of price than
the cheapness of tin. The tinplate industry, confronted with
high tin (and steel) price and low demand had Just concluded
an international certel agreement in 1934 in order to raise

the price of its own protucts. (See Note 20 on the next page).
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The final consumers of tin were so diffused that no concerted
action or representation was possible, except perhaps through
the Government of such & pusely consuming country as the Usd.A. |
In any case, the adviges sought from the consumers' roprcaontat-;
ives were those rogurding "etocka and consumption”, The :
consumers' panel had no voting powers; und decisions of the
1.7.Cicould be taken without.a meeting by correspondence hotwoan;
the Chairman and all delegations entitled to vote. EKnorr
1ntorprotod this clause as a measure calculated to disouss the
producers' policies without the presence of the consumers'

representatives. (See Note 21).

vii | The Folicy of the J,T.C.

28. From its first formal meeting in April 1931, till
the end of 1941 when de-facto control of exports stopped, the
I.7.C.held about B0 meetings: an average of one every a;;_l
weeka. The composition of the I1.T.,C.varied from time to time.
Its main tasks concemed the fixation of quotas, the renswal
of agreem.nts and determination of the standard tonnages and»
the Buffer Pool. Except during the war years, when it was
conrinod.to London, the meeting place of the 1.T7.C, rotated
among the fowr European capitals ¢ London, The Hague, Brussels

and Faris,

' !9%;_%_. it is interesting to note that the Tinplate Cartel
and the T.P.A., at oome time or other, used the same address
in London. This could not be mere coincidence.

Note glo Op«0ite, p.lB3s
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The only terms of reference for the 1.7.C, poliey,
as far as published documents were concerned, were ¢ontained
in the first clause or reamble of cach agreement. The First
Agreement declared that "the Jcheme is intended to secure a
fair and reasonable equilibrium Vetween production and
consunpt@on with the view of preventing rapid and severe
oscillations of price". In the Jeconld Agresment, the phraap
"and to ensure the absorption of surplus stock" was added;
but curiously encugh, the word "equilibrium’ was replaced by
"relation". “Equilibrium" is & vague snough concept:
"ielation? is much more so. The wording was recust in the
Third Agreement, and the aim was stated as: "adjusting
production to consumption, preventing rapid and severe
oscillations of price and maintaining reasonable stocks” .

The preamble of the Fourth Agroomoni gset out the objaot in
these words: "Reeping world stocks at a normal figure,adjusting
in an orderly manner supply to demand, while at the same

time making available all the tin that may be recquired 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 Zeonomics thesis for a
Ph.Deexamination. "Adjusting production to_conaunption”, or
"supply to demand”, and "meking available 211 the tin that may

bé required", all beg the important cuestion: at what price?
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The nearest answey to this is the phrase "fulir and reasonable
QQnilibriun“, which in its turn begs the questions of what

ig falr and reasonable? and in whose view? what eriterion?
if "severe and rapid price oscillations” were to be prevented,
it is pertinent to ask whether the price was to be stabllised
around the top, mean, or minimum level of the price waves
which would obtuin under "free" conditicns. Again, the
assertions that "surplus stocks" were to be "absorbed”, that
stocks were to be kept at a "reasonable" or "normal" figure
raise the issue of what is reaszonable or normal. The normal
stocks in the 1.T7.C.'s view transpired, in 1933/34 during the
discussion of the buffer pool scheme, to be bLetween 18,000 and
18,000 tons. fven the latter qusntity only amounts to little
more then two monthe consumption in the most depressed year
1982, or about five weeks' consumption at the 1929 rate.

This was far below what is regerded as normsl in the trade,
1.6, between 2% and & months absorption, A large stock is
usually associated with low price: when stocks are said to be
in "surplug’, it implies that the price is too low in the eye
of the speaker, «nd a reasonable stock corresponds to a
reasonable price. The erux of the matter, therefore, involves

the detemmination of prices

24. In the early stages of the control, the I.T.C.gave
an impression that its function was to regulate the stock

position, and that it was not concernsd with prices. At the
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World Zgonomic and Monetary Conference in 1933, the Chairman
of the I.T.C. asserted that:

"1t was no part of the Tin Committse's policy or the
policy of the Governments they represent to forde up
the price unduly. The scheme does not attempt to
regulate or coatrol pricss, except indirectly by
ad Justing production to demand, and by making a
reagonable provigion for the reduction of admittedly
excesoive stocks®. (DJes Note 22)s

Again in 1936, in an official telegram to the
American Tin Trade Association, Sir John Campbell roitoiatoa
thet "none of the govemments represented (in the tin control
plan) desired any undue price rise‘. This led a writer to ask
what the word "undue” meant, and whether £230 at the beginning
of 1938 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
1.T.Cs by observing its actions and thoze 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 28, L.O.N. (1933 1 17: Spec. 4) p.28s
Note 23. E.Baliol Scot in Mineral Industry l935.
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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 seumed to sﬁggeat that the minimum level which
could be regarded as "reasonable" was £165; but sheh a
unilateral declaration was not binding, and in September 1932
when the average price rose to 21563, the Pool Committes revipsed
its pronouncement and promised not to relesse tin until the
quotas reached 40%. Moreover, the presence of & subsidiary
invisidle pool (See Note 24) sugsested that £165 as a minimum
feir price was not seriously contemplated. In May 19328, sugg-
estions were put forward to moke the base level £200 per ton.
It is known that the Tin Pool begun in 1931 was first '
liquidated in the last months of 1933, whilst the international
quota stood at only 33%/3%; but the aversge price was then
around £225. TFrom thqmo }act-, the rumours within the trade
that the TiT.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 towarde £2825, the 1.T.C. declided
to caneel the increase, previously made, in production
quotas as from the third quarter of the year. 4 little earlier,
g new Pool agreemcnt had been signed, whose aotivities, since
it could not come into opefation until April 1925, were oéxriod
on in tho meantime by a private pool run by "menmbers of the

advisory Committee to the I.T.C., or companies of which some

Hote 24¢. BSee paragraph 33 in Ch.iX below,
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of them were directora or sharsholders.” (See Note 25).
The reason officially given for the eétting up of this pool
was “"the urgent importance of preventing wide fluctuations
in tin prices". (See Note 26). However, the avsrage range
of price fluctuations in the three months ending June 3Cth,
before the pool was established, was only about £7 = a low
index of fluctuations for tin, compared with £8 in the same
period of 1935, and £15 {(at times ! buyers only, no sellers)
in July 1935, while the Pool was functioning. The truth
appears to be, rather, that the I.7.0C. was trying hard to
maintain price around £320~230, at any rate above £200,.

It was in the sum-er and autumn of 1936 only that
price was allowed to remain below £200, With 10#% heavier
deliveries than in 1938, the quota wee allowed té remain at a
percentage much higher than the 1939 average. There was no
pool activity, owing to the eriticiems of the last Pool and
the adverse effect of the "Pepper Scandal" in 19385, dbut the
main couse of the fall in price appeared to be the anticipation
of a breakdown of the International Control, due to the
difficulties over the negotiations with Siam. However, from
the middle of November 1936 to October 1937, price was
allowed to rise to an average of £230, with a peak over £300
in Maréh. Quotes were lowered from 105% to 1007 in the

Note 2B8. Answer given in the House of Comwons by Sir Philip
o-Liaster, the Colonial Secretary, in Fobruary 1935.

Note 26+ ibid. = also T,P.A. 1§ Op.0its, Del3.
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first querter of 1937, thereafter they were maintained at
110%. There was no reason why, in the intersst of price
staﬁiliaatien, they could not have been raised still further..
In the first quarter of 1938, when deliveriss showed a small
decline, and prige started to fall bLelow £200, the guota
was reduced sharply to 705, and further to 45% (including |
10f frogen in the Buffer Stock) in the second half of the ycar.é
In”Junc, after price Lad fallen to ncarly £150, & new tin '
buffer stock scheme, under negotiaiion for several months,
was concluded and opened for signature. o

The Tin Buffer Stock scheme of 1938 stated in clesr
terms for the first time the price policy of the 1.T.C, ',;;
Clause 19 provided that "the present objective of the achnnq.,.;i
is to maintain & price per ton ranging Detween £200 and £230 |
sterling. This price range may be varied by a resolution o@
the 142.Cusess” The objective was realised from October 1955_ ;1
onwards, and price successfully maintained between the boundi, |
until the outbreak of war in Zurope altered the whole situationi.f

The oonclusion ig irresiatible that, from 1233 at
any rate, the policy of the 1I.7.0. had‘con.istently been to
maintain price level at a level above £200 < possibly around
£225; although it may be true that in 1951 and 1932 the 1.7.Ce
hﬂl a purely defensive policy of preventing price falling
below £180., Contrary to the published objectiwves, price
stabilisation, normality of stocks and other considerations

sppear to have been subsidiary to this polioy.
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Quotas, Prige, Visible Stocks and Deliveries,
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I % IIX v Vi Vil
Quota-Period. Quota  Date of | Month- !‘rotal Monthly Vis.
| Deecision | ly Vi eihle| Delive (Stocks
(exels | Averag Stocks| iss i1/t of
Buffer Price ['000 |(Av.of & |months
Stoeks | £ tons. | previousjof
otc. | monthse) ldelive
Quotas .. at date I1I, |"00tons |eries.
T R
First Agreement :
1921 Mar.-May | 77.7 | Feb, 1921 | 118 | 53.0 | 10.0 8.3 |
June=-lec. 6844 i u&y 1921 104 58.1 10.0 5.8
1932 Jan.~Naoy 66.8; Nov. 1931 | 132 69.2 8.4 7.0
June 43.8  Apr, 1933 | 109 60.8 6.7 9.0
July-Decs 33.3  June 1932 } 115 58 .8 Go7 8.5
1925 Jan.,~June 33.3 ' June 1932 |) 1156 | 58.2 | 6.9 B.5
July=Bec. 33.3 Apr. 1933 | 158 |60.2 | 7.1 7.1
Segond Agreoment %
1924 1 40 | Oct. 1933 | 224 | 34,1 | 9.7 3.5
11a 40 | Apr. 1934 | 240 |28.9| 7.6 3.0
1l 80 | May 1934 || 234 21.6 8.0 2.7
111 50 | May 1934 || 254 2l.6 8.0 | 8.7
v 40 i Auge 1934 228 . | 19.7 7.2 2.7
1988 I 40 | Nov. 1934 | 229 [19.2| 7.0 247
11la 80 | June 1935 | 228 17.5 8.1 2.2
111 656 | Aug. 19356 | 223 17.9 8.3 2.1
IVa 65 | Sept.l935 | 224 16.8 8.8 1,9
111 70 | oct. 1938 } 287 [17.4| 9.2 | 1.9
Iv 80 | Oct. 1935 |/ 287 |[17.4 | 9.2 1.9
1936 1 90 | Dec. 1935 | 280 17.3 9.4 1.8
il 86 | feb, 1936 | 207 19.3 9.6 2.0
113 90 June 1936 | 183 18.6 | 10.5 1.7
1Va 90 0 Sept 1936 196 18.4 9.6 1.9
v 106 ' Nov., 1936 | 231 [25.3| 8.8 2.8 |

For Third Agreement see next page.
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P & 1V I Vi il -
Quota=Period | Quota | Date of |Monthly |Total | Monthly (Vis,
Decigion.|Average [Visible| Deliv~ [Stocks
(execl., Price |[Stocks|eries. |i/t of
Buffer '000 |(Av.of 3 Imonths
Stock £ tona. | pre 4
jlete. ' ‘gonthz elive
Quotas. at dote I1I. |'O0 tons jeries.
Third Agreement
1937 I 100 Jan. 1937| 229 29.1 | 10.2 2.8
IIX 110 June 1937 260 g7.1 | 11.0 2.4
v 110 Sept.1937 259 286.1 | 11.5 2.8
1938 I 70 Dec. 1937 190 29.4 | 10.Y 2.8
11 56 Feb. 1938 183 29.0 9.2 3.2
111 35 June 1938 178 35.8 8.3 4.3
v 1) Sept.l938) 194 40.5 6.8 6,0
1939 I 35 Nov. 1938] 214 37.1 7.8 4.7
11 40 Mar, 1939] 216 37.8 7.4 b.d
Illa 45 June 1939 288 30.0 9.4 3.8
IITv 60 3/9/1939 229 31.2 9.1 3.4
I1le 80 12/9/1939| 229 3l.2 9.1 3.4
iVa 60 1939, 229 3l.2 9.1 3.4
III 120 Oct. 1939 230 8.2 9.6 4,0
IV 100 Nov. 1939 230 38 .0 10.4 3.6
1940 Ia 60 Nov. 1939| 230 38.0 | 10.4 5.6
I 120 Dec., 1939 | 249 38.3 | 13.0 2.9
il 80 Feb. 1940| 243 83.1 | 15.8 2.1
IIIa 100 May 1940 264 30.6 | 14.3 2.1
II1I«IV| 130 J 1940 266
1941 I+1I 130 July 1940 2686
DI+IV| 130 Mar, 1941 270

Sources: V

: American Metal Market

VIi: W.H.Gurtsen (London)

ote
Joears.
times.

: Metal Statisties (N.Y.)

The Roman figures in Column I denote calendar quarter—

For some quarters, the quotas were fixed several
Earlier fixations of quotas are marked by

letiers a, b, ¢,.ss. after the quarter.
fixations are indicated by the absence of such letters.

The final

Total vieible stocks include stocks in the Tin Pools.

For composition of the visible stocks, see.Ch,Il, para.l?
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ViIiI Quota Fixing.
28. The method by which the I.T7.C, fixed the quotas has
not been revealed to the public. An examination of Table
Vili.4, however, suggests some broad principles which appear
to have been adopted by the Committes. The data on which the
caleulation was based appuvured to be the following: |
(a) price, (b) deliveries, (¢) stocks, (d) outside production,
{e) members' actual output, (f) consumers' reaction,
(g) general conditions, (h) producers' reaction.
{a) Price: The current price was considered against
the background of the trend., If it wah too low, guotas
A were cut, and conversely. Compare Columns II and IV, In
the earlier stages of restriction, small cuts were made
tentatively; bdut after January 1934, whenever the monthly
average price showed a tendency to drop below £200, the quota
was cut sharply. This was particulariy true of 1938.
(b) Deliveries: In general, quota changes followed
the changes in deliveries. (Column Vi) As deliveries slackened,
quoti. were cut, Large divergences between deliveries and‘
consumption were probably taken into account, and consumption
estimated from the actlivity of tinplate mills in the U.S.A.,
and South Wales, the oxtaht of tinplate orders, automobile
production, building activity, etc.
(e) Stocks : Stocks influenced quotas in an inverse
manner. A low level of afootn was a signal for the quotas

to be raised. Whether the 1.T.C, had access to the statistics
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of invisible stocka is not known, Judged from the visibdle
stock figures (Column V), the 1.T.C, appeared in the early
stuges to set itself the task of reducing them from 60,000
tons to a figure below 30,000 tons, If, however, the average
monthly deliveries were below 10,000 tons, quotas were kept
below BO%, 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 firast half of 1936, From 1934
onwards, the total visible stocks were deliberately maintained
below the rate of three months' deliveries (Colusn VII) and
at times even below two months' rate.

(d) Outside production: Heving estimated the figure of
consugiption (or deliveries) #nd the desired changes in the |
ntocks according to the price coriterion, the tonnage of total |
current production required to meet these conditions was i |
obtained. This figure, leas the estimated outside production,
gave the total release for the participating countries, Outside
production was a fairly predictable quantity, though it was
not a fixed one - generully it followed a rising trend -
gince errors of estimates tended to cancel each other out.

The biggest item which probably worried the I.7.C. was the
shipments from China which showed an erratic course vorying
between the annual rates of 6,000 tons and 11,000 tons.

(e) |Members' actual output: The total desired release for
the partieipating 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, whose
current exports, however, could be estimated from the statistics
they were obliged to supply to the 1.T.Cs In the Second
Agreement , when many of the flat-rates were made equivalent

to 66/ of the standard tonnages, an incresse in guotas above
65% axdaiing & bigger increase in the permissible exports.

!hia probably influsnced the action of the 1.7.C. Notice

the attempts to fix guotas at 65/ and no more for the third

and fourth quarters of 1985, which subsequently had to be

given up. Another source of complications in the calculation
of quotas was the diserepancy between actual exports and
permissible exports, since arrsars and excesses were carried
over and adjusted in the next quota period. DBolivia, for
instence, presented some difficulties on this point, especially
during the Chaco VWar when the adjustments required assumed

very large nmegnitudes.

(f) Congumers' reasction : Although consumers' represen-
tation on the 1.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
1.7.0. to maintain quotas sbove 85% in 1986, in spite of price
falling to nearly £175. |
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(g) General Conditions: The normal decisions of the
I1.7.C, wore somewhat modified by the general course of events.
At the outbresk of the war in Burope, quotas were swiftly
and repeatedly rcised at short intervals, and visible stocks
were allowed to rise to amounts equivalent to about 4 montha'
inteke. Again, from July 1940, the contract of bulk purchase
between the U.S.Government and the 1.7.C, was respongible for
the maintenance of a 130% quota, but as stocks grew, the I.7.C.
did not hesitate to reduce quotas drasticully, even in wartime.
Hote the considerable lowering of tho queta for pariodlvh in
1939, and the second quarter of 1940.

(h) Produgers' Reaction: Not least among the consider=
ations influencing the I.7.C.'s sction was the producers!
reaction to drastiec cuts in quotas. These were decidedly
unpopular , sinece cost of production was raised as output was
restricted. Ain absolute restriction by twe thixds of the
standard tonnages (about§ in the case of Melaya) was possible
in 1932 and 193% 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 producers were allowed to
ship an extra 10% for the Butéor Stock. The I.T.C, had
probably 1earned'tho peychological fact that successive and
:roqnont cuts in quotas were unpOpuluri congsequently there
was a tendency to make swift cuts and to maintain low quotas
while this was possible, in order to be able to grant small,
yet welcome, increases later. Large increases in quotas were

seldom made, except in wartime, The quota for the thinxd
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gquarter of 1935 was revised twice. That for the second

guarter of 1937 was increased within & week. That for the
third quarter of 1939, at the outbreak of war, was revised

four times. These facts could be oited in favour of the 1.7.C,
on the grounds that their decisions were not rigidly clung to,
when events had clearly proved that the release was not
sufficient, but on the other hand, they showed the 1.7.C.'s
reluctance to raise quotas. For the third quarters of 1935

and 1939, the final revisions of quotas were made retrospective,
after the periods had elasped., 3Such inereases in permissible
‘exports were therefore too late to be effective, as was shown

by the lerge underexports.

1X Drastic Action during the Slump.
26, Of special interest was the attempt made by the 1.7.0.

to raise the price of tin from £102 in April 1932 to £230
towards the end of 1933. Despite the successive gquota cuts
from the original 77.7% to 43.8%, the visible stocks accumu-
lated to 60,900 tons a‘ the ondhor Jenuary 1982 = an increase
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 resched the meximum holding of 21,000
tons only five months after it was begun. This was exclusive
of subsidiary pools and othor private holdings. There sevmed,
at the time, to be no end to the depresaion 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 initial restriction was not
sufficiently drastic, and that at least a cut of 80% in world
output was ealled for. Low cost producers in lnlayi were
against excessive cuts. As late as in November 1931, the
Chief Becretary informed the F.M.3,Federal Council that the
Government "was definitely opposed to any internationmal cut
if it involved a local cut of more than the present 60
That this view was not shared by the Colonial Orricovi; London
was demonstrated by the subsequent lowerings of quotas. Never-
theless, compromises were sought and the changes in guotas
were gradual. In the Spring of 1932, the view of many Malayan
producers became more r.ooncilq& t0 drastic actiona.;?h.
¥ining Journal of April 30th (p.291) observed that "Today
there are many who say that...to give results which are worth
while there should be a complete shut-down, say for three
months, in all the countries comprising the restrietion body."
In the beginning of May, the Council of the T.P.A. in London
discussed a proposal made by Mr.Z.J.Byrne (See Note 87) to
the effect that all signatories were to ocaso.prgéuntion during»
June and July and that the quota for the next ten months was
to bve wf; an alternative was offered by which production

gg&g_&!, E«JByrne: Chairman of the Kamunting Tin Iredging
+, 8xocutive committee of the T.P.i.; replaced Mr.Howeson
in 1935 as adviser to the British Delegation on the I.T.C.
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could proceed in the thres months June-August at 183/8 3‘,‘
and the ligquidation of the Tin Pool wgs made oonditio;nl
on the price reaching £200 for a month. The total stoppage
of mining met with stiff opposition, particularly among
Chinese mines. In May, the Malayan Chamber of Mines (in London)
roeconnendéd a modified version of the Byrne proposal. Instead
of a stoppage of productiomn, there was to be a stoppage of
export for two months and for the next ten months export quota
was to be at the rate of 40/%; thus production could be continu-
ously csrried on at 3343 % for the whole year. This was
endorsed by the Nigerian Chamber of Mines, After an 1.T.C.
'meoting‘at the Hague later in the month, it was made known that
"the practicability of thisrcheme 1s now under consideration
by the participating Governments; and subject thereto the
Committes 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-
national 33%/3% production quote meant a 28% domestic quota,
A Chinesge lpok;:nan asserted that 254 produatioh would kill
the gravel pump mines. The r.l.s.wérdon of Mines, however,
wrgingthem to accept the scheme, nsald: that "it is feared that
people holding large quantities of tin will go bankrupt and bve
forced to sell” , that the miners were in fact beiween"the
devil of 25/ quota and the deep sea of price down to anything
around £50 ; ton*. He added that "the I,T.C, would not

tolerate" any production in excess of the quota. Zarlier in



371,
May, the F,M.5,Government had declared that they would buy
up and hold gquantities of Ohinesg mines' output until the
price reached £200. Final decision in any case rested with
the Governments. Late in June, the 1I.T.C.anncunced the
acceptance of the modified Byrne scheme, with the export
embargo starting on July lst for two months. In Scptombor,‘
the International Pool authority pledged itself not to
release any tin until the quotas were raised to 40%. Siam
@id not participate in the Byrne scheme, nor in thé Tin Pool,
although her tin export in 1932 was about one quarter lowery
than in the previous year.

28. ' The effect of the embargo was to increase the
stock of tin concentrates in producing oougtriec in July and
August. Total visible stocks rose from 58,200 tons at the
end of June only to 60,400 tods at the end of July, and
started to decline to 57,400 in August. The increase in July
was mainly accounted for by the increase in the Straits
Settlementes carry-overh ZElsewhere the visible stocks -tartcd
to decline, gradually at first, but more rapidly in August,
and especially after the end qr the year. World deliveries
reached the lowest level or't,azo 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 révival of the industrial demand in the U.S.A.
At the end of the Byrne Scheme, they reached 9,400 tons and

-



372

were still inecreasing. In April 1933, when the 1.T.C. met to
decide upon the quota for the next period, visible stocks
amounted to about 650,000 tons, and monthly deliveries were at
the rate of 8,000 tons. Price rose about 50% to £158. The
I.7.C. decided to continue the 33.3% quota for the next six
months. Meanwhile, as a result of éha drastic restriction in
export, consumers continued to draw upon their invisible
stocks to meet the increase in consumptioh. The combined
effect was to keep deliveries at a lower level than actual
consumption. Visible stocks, however, steadily declined and
were below 30,000 tons in December 1933 for the firast time
since 1929. Price was thus pushed up past £200 in May,1933,
and in Rovember it reached £230.

£9. Varioua opinions have been advanced regarding the
Justdice and fairness of the measurea 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 ﬁy
the consumers - witness low price and high stocks - it was
only right that exports be stopped and then severely
restricted. Those againast it argued that the £200 aimed at
wes more than twice the costsof a big proportién of producers,
and that without the control, production would have been
concentrated on the low-coet mines. To this argument, the
low cost producers would subscribe and their complaints were
that they had to suffer aovnrn&f;strictionl whilst others

Y
v
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outside the scheme benefitted without being subject to any
control. Whatever we think of the initial jJustification of
the Byrne Scheme, ita special Justification di-appear‘a in
1934 when price had reached a high level and stocks became
"normal® in the sense of the trade. The continuance of the
Control Scheme in 1934 at & low quota of 46% could not be
Justified in the face of the revival in the industrial

demand.
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CHAPTER IX
THE COMPULSORY RESTRICTION OF OUTPUT 1931-1941.(II
(C) THE TIN POOLS
30. The general tendency of the promoters of the Tin

Guota Scheme to hold stocks for speculative purposes, together
with the encouraging examples of the Bandoeng Pool and other
price support measures of the past, made it natural for the
1.T.C. and its advisers to consider the withholding from the
market of tin already produced as an important adjunct to the
scheme for preventing the metal being produced. Not only did
this promise higher price and profit, but it proved to be a
useful means of avoiding too drastic guota cuts during & tradg

recession, without releasing much tin to the market.

1. The Terms of the Pool Agreements.
a. The terms of the Pool Agreemsnts (See Note 1) were

as follows:

(a) Membership: The First Pool was formed by British
and Dutch gfoups with the knowledge anéd spprovul of the four
governmente which were signatories to the (uota Greement.
The Second Pool operated in two parts: (i) Between June 1934
and February 19856, it was torﬁed by British and Dutch interests,
(ii) the second part which operated actually according to the
Agreement of July 10th, 1934, came into operation in April 1935

Note 1. |[Heferences to the text of the Agreements will be
abbreviated in this manner : PiI: 12 and 13 for Second Pool
Agreement Clauses 12 and 13, The First Agreement took the
form of a communique of the ITC dated 21/9/31.



3756
and existed for five months: it comprised the four Govern=-
ments which were original members of the Wuota Scheme. (PII:l)
The Third Poollmombership comprised, in addition, the Govern-
ments of the Belgian Congo, French Indo-China and Siam.

(b) Executive: All the three Pools worked im close
co-operation with, and under the guidance of the ITC (PII :3 and
16; PIIi: 15 and 17). The executive of the First Pool was not
gpecified; but the Chairman of the I.T.C. was ex~officio the
Pool Chairman. In the Second Pool, this clause was repeated;
but the executive was a "Buffer Stock Committee" of four
members, each nominated by & Delegation on the 1.T.C., and
working on the principle of unanimity (PII:2). In the Third
Pool, the Executive Body ingluded a manager afld an assistant
manager appointed by an I.7.C. sub-committee. Neither the
manager nor the assistant manager might be persons "at resent”
connected with tin mining, maerketing or distribution. Thb
Executive Body carried out the I.T.C's instructions, communi-
cated to it by the I.7.C.Chairman. (PIII: 13,14,16, also 19 and
20).

{c) Intake of the Pool. It was not specified how the tin
was to be acquired by the First Pool. Contribution to the Secord
and Third Pools took the form or.a special "buffer quota"
allocated among the members in proportion to their Standard
Tonnages. (PiI: 6; PII1I: 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 (P1I:7). For the
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Third Pool, the initial amount was to be 10,000 tons, which
the 1.T.C.could increase, and did in fact increase, to a maxi-
mum of 15,000. Half of the initial tomnage was to be contri-
buted not later than October 3lst 1938 (four months' time), the
balance within the next three months. For these purposes, the
I1.7.C. was empowered to fix quotas as they wished., Any
difference betwsesen the permissible contribution and actual
contribution of any member could be offered, pro rata, to .
other members. (PIII: 3,4,7 and 8).

Contribution could be in the form of (i) actual
tin at local smelters or warehouses, or (ii) London letsl
Exchange Warrants, or (iii) warrants on any warehouse or docu=
ments of title approved by the Executive. (P1I1: 8 to 10;
PI1II: 9 to 11).

(d) Sales from the Pool : Sales from the First Pool
were governed by a schedule with a sliding scale according to
price - which was subsequently revised. By the Second Paol
Agresment, the Committee was smpowered to sell and employ
the proceeds for the purchase of tin; there was some speci~-
fication regarding the disposal of the stocks on the expiry
of the Scheme (PII; 11, 13 to 15). ¥rom the Third Pool,
sales were authorised at the price of 2230, or as the I.T.C.
thought fit. 7Tin remaining in the Pool after the expiry of
the Agreement was t0 be liguidated within 2 months at a price
not below £200, or if that was not possible, within 18 months
in equadmonthly quantities (PilIl: 19, 20 and 24(b).
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(e) Secrecy: Although not specified in the First or
Second Pool Agresments, secrecy was strictly observed., Thias
was provided for in PIII: 18, according to which, even the
communication of information to the 1.T7.C, was forbidden
without the express sanction of the 1.T7.C.Chalrman.

All contributions to the Pools, however, werse

included in the "Visible Supply”.

(r) Oblective: The object of the First Pool was
avowedly to raise price. The subsequent Pools officially
named "Buffer Stocks"had as their "definite objective the
maintaining of the price of tin between certain limits"
(See Note 2). These limits were defined in the Third Pool
Agreement es between £200 and £:30, which could be altered
by the I.T.C.

1I The First Pool 1931 - 1934.
2. In June 1931, the price 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 International Tin Pool had been formed
earlier in the month. Thp tin to be acquired by the I.T.P.
would be relsased only if and when the average price of spot
tin on the London Metal Eachange'during any completed calendar
month excecded £150 per ton, and the initial monthly release
would be 5% of the Pool's holding.

Note 2: T.P.A.: ops.cit., p.13; also PII] 2)
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In December 1931, the minimum selling price was increased to
£165 for a monthly releasze of 5%, 2176 ‘ror 10% etec., with
rising percentage as price advunced. In September 1932
it became known that, owing to the more @rastic restriction
‘of output in the Byrne's scheme, the I.T.P.Committee had
committed themselvss not to release any tin until production
quotas were raised to 404 of the standard tonnages.
33. It is not quite clsar whether the "tin to be acquired
by the I.7.P." was acquired from previous private or govemn=
ment stocks, and merely immobilised by the Pool, as in the
Bandoeng Agreement, or whether the I.T.P.Committese bought
tin in the open market. Originally it was suggested that it
should be financed by the signatory governments: but most of
the administrations at that time were too hampered by budget
doficits to accert the su;gestion, The working of the Pool was
kept a secret; the membership of its Committee was not
revealed., Compared with it, the Bandosng arrangement was quite
a well publicised affair. According to Knorr, the I1.T.P. of
1931 "was essentially a private syndicate...it seems that it
was financed by private subseription, and that the A.0.
corporation and the Government of the N.E.,I, were the most
important members." (Ses Note 3). From September 1931 to
July 1933, Pool communigues regularly revealed the total holdings

of the Pool; but there was no intimation of how, when and

Note 3. op.cit., p.ll9. See also Mr.V./ .Lowinger's address to
miners in Malaya in 1930 reported in Mining Journal of 17th
August, 1935, p.6ll.

S
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how much was subsequently sold. The size of the Pool, as
published, was increased from 5,000 tcna’in September 1931
gradually to 21,000 tons in January 1952, at which level
it remained, probably until sales began late in 1933. A
contemporary writer reported that "the genersl impression
aprears to exist that the Pool consists in part of an
accunulation of tin in Government hande, and in part of the
former private pool holdings; bdbut whether the ool itself
purchased metal on the market, which was added to the
previous stock, the writer ig 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 markets in August. The new pool was probably private
speculative dealing, with strong financial backing, since
as much as 1,000 tons was ruportéd to have been bought within
a day, and altogether something like 7,000 tons was thought
to have been taken up by it at the end of August. Oome
observers commented that the objective of the "New Pool" was
to alarm consumers into re-stocking in view of anticipated
improvement of trad§ in the UsS.A., and the heavy restriction
of production. Whatever the case, the effect of the "New Pool"

activitien was different from the "International Pocl", since

—

Note 4. Mineral Industry 1931, p.534. OSee also Rastham,
Ioc.cit., p.22; Mining Journal 27/1/34, p.54; Wollnik,
opecit., p.d84; OGchut, op.cit., p.49 n.2. :

N |
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the tin hoarded by the "New Pool" did not aprear in the
visible stocks. As the "International Pool" stocks were
unchanged , while the “New Pool® accumulated, the visible
stocks as published tended to be reduced.

The amount of tin frogzen was thus much in excess
of the 21,000 tons which the Pool communigues announced as

being maintained intact throughout the year 1932,

I1I. The Second Pool 19234 - 1935.
o4, In April 1933, while there were still large

guantities of tin in the First Pool, a proposal for a new

Pool to be shared by the Govermments of Malaya, Bolivia and

the N.E.I1. was put forward by the Duteh representative at

the mseting of tin producers in Singapore. Soon efteiwards,
& more ambitious ccheme to take up practically the whole
“visible supply"” was suggested. These eurly proposals,
hovwever, were not adopted. Early in October of the same year,
when the fiew Cuota Agreement was signed, discussion of a f
Second Pool AgPeement restarted. It was now proposed to effect
a closer link between the (uota Agreement and the Pool
Agresment by including ell the restricting governments in £h§
Pool. It was alsc proposed that the contribution fo the Pool
nﬁat come froa the quota fixed by the 1.T.C., In December,

the discussions reached the stage of definite proposals, and a
memorandum was eirculated to the restricting parties. 1t

claimed that without a surplus or "margin® pool, the tin

market would be at the mercy of speculators who, by
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purchasing or bidding up the current smelter output for a
few days, could raise the priee to an undesirable level, even
if production and consumption were balanced. In such an
event, the I.7.C. would be compelled to inereasse 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 suppliss would
provoke oscillatione in price. On the cther hand,a surplus
stock outside the 1.T.C. would afford no means of preventing

oscillations in price.

35. Soon after its publication, the memorandum oncounter!a

critxcal comments, not only from the ususl opposition spokes-

men of the Gopeng-Tronoch group, but from the smelting industry

(The Straits Trading Co,), the Chinese minaers in Malaya, a
nunber of Nigerian miners, the London Ketal Exchange and some
of the Bastern merchant houses. Inside the T.P.A., the

controversy led to the resignation of Sir George Maxwell

i

(Ses Note 8) from the Chairmanship. The general feeling against

the schere was engendered by the realisation that the tin
industry was now to be under permanent control, aven at a'tiio
when the industry had taken a prosperous turn. The specific
grgument against the Buffer Stock scheme was that it was
unnacessary since the alleged fear of speculative cornering
could be easily prevented by giving the 1.7.C. emergency powers

to increase and lower the quota at short notice. On the wholo,

e e R e I L i i e

%oso 8., OSir William George Maxwell was Ghior Secretary to
JM.S5. Government 1920-26.
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among British opinions, the support for the scheme came
mostly from London, where the T.P.A.Executive Committee
expressed great enthusiasm and the members unanimously voted
in #ts favour after the resignation of the Chairman. The
Malayen Chomber of Mines (in London) also aporoved the
gcheme by a bare majority in the absence of the Chairman
and some other members of the Council., In the middle of
Fobruary , 1934, the Nigerian Chamber of Mines (also in London)
followed suit by supporting the scheme on the understanding
that its acceptances did not commit the industry to any furtherx
prolongation of the Restriction scheme. In Malaya, the F.M.S,
Chambex of Mines in January rejected the proposgl by nine votes
to four, unanimously adding a rider that it was undesirable
for the 1.7.C. to be connected with Pool operations. Stronger
eriticisms were voiced at the Chamber's meeting in May. Among
the Chinese miners in H:alaya, those in the State of Perak
unanimously opposed the Pool on the grounds that it was
unnecessary, contrary to their interosts and that it would
destroy free marketing of tin. This unanimous protest was
repeated in March, and again in April, accompanied by & reguest
for a policy of de-controlland an immediate increase in guota.
The Federal Council wes also oritical of the schume. 1In
Nigeria, outside the L.T.C. group, criticism was reported to

be unanimous.

36. In the face of all opposition, ths British Colonial
Office and the 1.T.C. stood firm. At the I.T,.C. meeting 1nA
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April 1984; 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
rogse from £236 to €244, There wes some delay Iin the formal
commencement of the Pool, reportedly owing to the hesitation
of the Bolivian Jelegate because of Americsn pressure. The
text of the Pool Agreement, however, was settled at the next
I1.T7.Ce meoting in June. The Executive Committee of the Pool
was then nominated. Apart from the Chairmen, the other three
members were the loaders of the Three Big producing groups;
1.,7.Cs, Patino and Billiton. Commenting on the Pool, the
Mining Journal (9/6/34, p.429) cbserved "The bulk of this
suoply (8,252 tons) will presumably be available as soon as
the Pool is formally in existence, as the N.B.I,, Bolivia,
and Nigeria are believed to have tin, either in metal or
in process, presently aveilable.” The agreement was finally
signed on July 1lO0th.

in order to encocurage small miners to partiecipate in

the Buffer Pool, the Governments of Malaya and Nigeria were
prepared to make advances of money to the contributors to the
Pool; 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., Heuding contemporary reports, one ls under the impression

that the Pool agreement came into force in July 1934.(See Note 6)

Note 6. See even the 1.L.0. publication in 1943: op.cit.
p.sao < 3
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that the tin accumulated 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 end of 1935, with profit
to the contridbutory countries"” (See Note 10).

Evidently, there is much more to be learned about
the operation of this 1934~35 Pool Agreement. It was well
known in the trade thut there was some private accumulation -
cf tin, estimated at between 5,000 and 6,000 tons at the end
of February 1935. The first public hint that the Pool did
not ruhction exactly according to the agresment came out in
the House of Commoné' debate on the "Pepper, Shellac and Tin
Crisis" early in 1936. 8ir P.Cunliffe Lister who was then
Colonial Secretaury, was asked whether the private Tin Pool
comprised any members of the Advisory Committee of the 1.7.C.,
or any companiea of which they were Girectors or shareholders.
The reply was in the affirmative (See Note 11). Further, the
Colonial Secretary sald that the Dutch Government were the
ma jor proﬁrietors of the mines owning perhazps four-rifths of
the shares (of the private Tin Pool). (See Note 12).

Note 7. HMineral Industry, 1934, p.55b6.

Note 8. I.7.C.Communique in February 1936.

Note 9. The Colonial Secretary: in the Tin Debate in the
HOUsS® of Commons on March 7th, 1935,

Note 10. F.M.S.Mines lepartment : Report for 19385,

Note ll. House of Comuons Debate on February 27th 1935.
Note 12, ibid. on March 7th 1935,




In the Annex Il to the Report of the League of Nations
Committee for the Study of the Problem of Raw Materiels in
1937 (L.O.N. 1937: 1I.B.7., p.57, paragraph 6) it was stated
that there was: "one unofficial (Pool) which operated in

1934, and one official which covered about 8 months in 1935".

According to the T.P.A., in a pamphlet Justifying

the activities of the 1.T.C, and Pool Authorities, published
during the recent war, the official Pool set up by the
Agreement signed in July 1934 did not come into existence
until April 1935.

"And meanwhile, in view of the urgent importance of
preventing wide fluctuations in tin prices, a Producers'
Stock was formed by British and Dutch interostn
June 19th, 1934¢. This stock....continued in axiatonoo
until the middle of February 19356."

Notice the date of commencement of the so-culled " Producers’
Stocks" ,which preceded by about twenty days the date of
signature of the Agreement. Of the Official Buffer Stock, the
T.P.4, pamphlet related that it
“came into operation on April lgth, 1935; but in June
19356, Bolivia terminated the agreanent as from December
of that year., Owing to this decision no more purchases
of tin were made after June l4th, by which time the total
quantity of tin purchased by the Butror Stock only
amounted to 1,240 tons. After this date the Buffer
Stock could have no great influence on the market. Its
liquidation was completed on September 27th, 1935."
K.E.Enorr (op.cits., p.lé4) accepting the T.P.A.'s
version, observed that the operation of the official Pool was
delayed "apparently because of Bolivia's procrastination in

ratifying the buffer agreement”.
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38. The point regording Bolivia is quite plausible,
considering that Bolivia was decply invelved &t the time in
the Chaco War, and that a revolution and a change of Govern-
ment took place ir 1934. Belivian shipments in the second
‘half of the year excecded the ordinary (i.e. ex-Buffer Stock)
permissible qﬁantity by something like 670 tons; Ddut this
wae entirely used to compansate the much larger arrsars which
had accumulated since the beginning of the year. At the end
of the fourth guarter, the deficits still smcounted to about
35C tons. In all probability, Bolivia d4id not contribute
at all to whatever Pool there was in 1934, The 5% Buffer
3tock quotas for Malaya, Nigeria and the N.E.1., if entirely
fulfilled, would total 7,800 tons at ths ond of December 1934,
which is a figure compatible with the 7,476 tons announced in
the 1.7.C. comaunique of February 1935.

This is, however, far from saying that the official
Buffer Pool did not come into existence until April 1935,
The producers in Malaya, Nigeria and the N.B,1. d4id produce
5% extra quota for the Buffer Stock according to the Agree=
m;ht; and in the first two countries, small producers had
to pay interests on the loan advanced by the Covernments for
their contribution. The understanding was that the tin thus
contributed would be handled by the Committee created according
to Clause 2 of the Foel Agreement. To change the status of
the "official® buffer pool into a "producers' stock"™ ocalled

for an announcement, and perhaps an apology, from the I.T.C,.
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or the contracting governments. The T.P.A.'s version of
events is further contradicted by the statement of the Britinh'
Colonial Ssecrstary in the House of Commons. The latter said
on March 7th, 1935, that chc only Government pool was one
of about 8,400 tons*, but according to the T.P.A. pamphlet,
Harch was the month just after the liquidation of the
"producers' stock”, and just before the operation of the
official Buffer Pool. If the fact were as the T.P.A. alleged
it to be, it would have been simpler for the Colonial
Secretary to deny that there was any stock under the I.T.C.
gontrol at the time. It is true that 5% contribution to the
Buffer Stock from April to June 1935 amounted to about 1,240
tons, as revealed by the T.P.i.; but it is by no means clear h
how and when the "producera' stock™ was liquidated.

It is highly probable that the Dutech and British
interests had already accumulated some tin even before the
accaptance of the Pool igresment in the Sunner of 1934. As
the formal agreement came into being, the "prodiucers' stock"
existed sldo by side with the officlal Buffer Stoek, which
did not include Bolivia's contribution. Bolivia probably
started contributing to the Buffer Utock in the second
guarter of 1936, 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 accumulated in 1934 changed hands
sometime between February and April 1936. 1t was during this
time that visible stocks rose by nearly 4,000 tons. Itwas
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also during this period that lesding personalities in the
tin industry and in the c¢ircle close to the 1.T.C. were
involved in an iInquiry into the Shellaec, Pepper and Tin

scandal in the United Kingdom.

39. Whatever the facts regarding the operation of the
Tin Pool or Pools, there s nu doubt that the creation of
the Poel in 1984 could not have been worse timed. Price was
above £220 per ton; Industrial activity was increasing;
while the quota fixed by the I.T.C. was only between 40% and
50% of the Standurd Tonnages., Visible stocks had fallen to
1ittle above 20,000 toms, or about 10 wecks' deliveries.: In
terme of real consumptlon, the stocks were nudh 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 memory (apart from the war period when
it waeg under control). The T.P.A. pamphlet gave full credit
to the “Buffer Stock” scheme for this. The average price of
the year was, however, £230. Stability at this lsvel was
nnpopular with the consumer who resorted to substitutes, as
alroady related. Whether or not the stability was due to

the Buffer Stock operction is another question. In 1935,

in the course of which the Buffer Stocks were in being for |

several months, price fluctuations were very frequent and
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violent. (See Note 13). The T.P.A. pamphlet exonerated the
I.7.C. and Pool authority from these fluctuations, arguing
that "no more purchases of tin were made after June l4th....
After this 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 say that the Buffer Stock was not responsible
for downward fluctuations of price, but the fluctuations in
the Summer and Autumn of 1935 followed in fact an upward
trend. It was revealed that the stocks were not completely
exhausted until September 27th. In July, when the prioo'
rose to £245 per ton, buyers could find no selle®s in the
London Metal Exchange. Moreover a stock which did not exceed
8,800 tons at any time could not possibly smooth out

fluctuations.
41. The Pool activities in 1934/1935 were a complete

failure, Addressing a meeting in Malaya towards the end of j
July 1935, Mr.V.A.Lowinger, head of the Malay States Agency
in London, and one of the Delegates of Malaya on the 1.T.C.,

Note 13. ©See Ch.l, paragraph .2l and Table I.8. On plé

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 is misleading, as has
besn shown in Ch.l.
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said: "I think 1 am on ghto ground in saying that the diffi-
culties of its (the Pool's) operation are such that there will
be no general demand for its prolongsation: it had proved In
practice an undesirable complication of an otherwise elastic
scheme.” (See Note 14.). During the next ysar, the I.T.C.
was rather on the defensive and was preoccupied with the
question of repewing the guota agreement. When the new
Lgreement appeared it contained no reference to any pool

activity.

From the beginning of 1937, with big increases in
industrial demand, prics rose; and although quotas were
greatly raised, the slow increase in exports was sufficient
to prevent neither & high level of price nor violent price
os¢illations. Juring the 21 market days ending March 15th,
1937, price rose £82 from £229 to £311; during th§ 38
market days from September 15th, price fell £83 from £264 to
£18l. At Geneve, the League of Nations Committes for the ,
Study of the Problem of Raw Materials, meeting during the
course of ths year, "received a number of criticisms of
regulation schemes” , and invited two of its membérs "specially
competent in this sphere” to prepare a memorandum for the

improvement of exicting schemes. The memorandum recommended

Note 14. Reuter Report guoted in the Mining Journal of
' , PebB76; also ibid, 17/8/35, p.6ll,
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the setting up of a bulffer stock in which consumers and

producers would co-operate. (See Note 15).

42, Inside the tin industry, the idea that the I.T.C.
should resume Buffer Stock measures came agein from the Dutchs
Early in June 1987, at the annual general meeting of the
Billiton Co., the President of the Company urged the 1.T.C.
to build up stocks in order to stabilise price, because the
changing of quotas worked too slowly. In the same month,
Mr.Jd. van den Broek, also of Billiton Co., & member of the
1.7.C. addresscd the Ameri&an Tin Trade Association and
declared that the 1.T.C. was not able to stabilise price by
morolf altering the quota, because it could not forecast
future consumption sufficiently accurately. "Ample supplies’)
he added ,"were necessary because with too 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 Stock Agreement
was before the 1.7.C., despite strong opposition from some
Delegates. The proposal was then accepted and submitted to
the various governments, but not published until the following
March.

gct. 10: L.ONs 11. 1927, 11.3.7. pp.l‘l-BO and 56=62.,
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43, Storms of protest began to bresk in Malaya. In
February 1938, when Captain O.lyttelton, Chairman of the
London Tin Corporation,visited the colony, he had to deny
reportas that he wze an envoy of the Buffer Pool proposers,
adding that the L.P.C. would not purticipate in a private
buffer pool in any circumstunces. When the 1.7.C. decided

to cut the first quarter's guota to 70% and that of the
gecond to B5B, leuter reported that the feeling among the
miners in M:laya was rising, because this meant the dismissal
of 20,000 coolivs. Late in Hareh, when the outline of the ‘
Buffer Stock scheme was published (dated December 9th 1937)
with lav clause specifying that any country which did not
produce ite quota for the Buffer Stock would lose its rights
to withiraw from the quota agreement under Article 22,
"Malaya was torn by differcnces of opinion”’. (Ses Note 16).
Objection waas based particularly on this clause; but
discussions led o & more general protest against the iniquity
of the uaiayan standard tonnage. Demands for Halaya's withe-
drawal from the quota agreement were voiced by smelting as
well as'mining interoatq. The Chairman of the Selangor Miners
issociation, & Chinese, who led the request for a revision of
‘standard tonnages supported by alil important groups including
tho A.0.Mi.C., stated thut in this claim, Malaya had a

Note « Sir Lewis L.Permor: op.cit., p.l30,
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precedent in the action of the N.Z.l. Government two years
earlier for a revision of their Basic Quota for rubber to
meot thelr nativs problem. In 4pril, the regusst was
offigciclly made through the High Commissioner to the Colonial
Office.

Two months later some concessions were obtained for
Malaya. The clause regarding the surrender of the rights to
withdraw from the scheme was deleted from the dxarft agreement.
The standard tonnage of Malaya (as well as that of the N.E.I.)
was raised by 78h. A referendum took place among tin produoci.
rcg&;ding the Buftor Stock agreement. Voting was according to
the assessment of each producer's output. S5ir lewis Leigh
Fermor wrote of this referendum "The Buropeans in favour of
the scheme were mainly those connected with groups that had
subgtantial tin interests outside Malaya, whilst the Europeans
who were opposed to the scheme were those wiose tin Interusts
were mainly in Malaya. The Chinese community who were at
first uncertoin, eventually voted heavily in favour of the
Buffer Stock scheme, and this, added to the vots of those
Europeans who favoured the scheme, was sufficient to give
a substantial molority im favour, with the result that Malaya
‘ agreed to the scheme." (Ses Note 17). Those Chinese who

)

Note 17. opscit., p.130; eoe;alao the Times of 3
E—"'lning' Journal 16/7/38, p.68b. . kel
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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 guota of production over and above the 55% then
operative. %When the 1.T.C. decided in June to reduce the gquota
for the third quarter to 35% + 10% buffer stock quota, there
was an outery of protest. In any case, the British Colonial
Office had earlier made known its support for the scheme.
(See Note 18). In June, the Government refused a reguest
made in the House of Commons for an inquiry into the question
of tin pools. The controversy regarding this 1938 Buffer
Stock Scheme caused the resignation of Mr.A.G.G.Glenister,
one of the Malayan Delegates, from the 1.T7.C. owing to his
dissatisfuction with Malaya's treatment in the negotiations

and disregard of his advice.

4. Outside Malaya, opposition to the Buffer Stock
Scheme was not strong emong tin producers. The Dutch were
its initiators and Bolivian interests supported it. The
Nigerian Chamber of Mines delcared itself generally in

favour of its object. The new members of the 1.T.C., Belgian
Congo and French Indo-China, were satisfied with their
liberal standard tonnages. Siam alone presented some

domestic constitutional difficulties. At the 1.T7.C.meeting

ote 18. In an article published on March 26th,1938 ,entitled
"Won't you walk into my parlour?", theMining Journal observed
that the Buffer Stock Scheme was a fait accompli, zand 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 Ootobcr,artor:
a Committee set up in Bangkok to study the subject had reported
in its favour. The signature was still sub!ect to the rati-
fication by the Siamese Government, which was not forthecoming
until June next year, Heanwhile, the achem; entered into
operation from the third quarter of 1938, and it was the first
Pool scheme to include all the members of the Tin Quota

Lgreement .

45, The Executive of the Buffer Stock was appointod and
took office in August 1928. The Pool in fact proved a useful
measure for the producers: it avoided the necessity of a
quota cut to 35% during the second half of 19238 and the first
quarter of 1939; Mines were allowed an extra 10% quota for
the Pool, which was withheld from the market. The originel
plan was for the Pool to accumulate up fo 10,000 tons of tin;
subsequently, at the end of 1938, the holding was increased to
15,000 tons, the maximum smount specified in the Agzoononf;'
it was to be all delivered by the end of April 1939. In fact,
the total tonnage was a little more than 15,500 tons, and the
‘delivery was not complsted until the boginning of July 1939,

46. The internal arrangement in Malaya for the contri-
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 made trans-
ferrable only among those producers who were registered as
producing for the Buffer Stock. Producers were divided into
three classes:

(a) Those who contributed 285 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 export.

(v) Those who contributed 25 piculs of tin or more,
but who wanted financial help, were given an advance through
the smolters of a sum of P60 per picul, less customs duties
and other charges. The advance carried an interest of 43%.

(c) Smaller producers' contribution was purchased
outright by the Government through smelting companies at the
Singapore price ruling, but not more than 100 per picul,

The rent of storage in the Straits amownted 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 asnd sales '

.ﬁotg 19. ©See paragraph 57 below.
Hote 20, See the Summary in T.P.A. i op«cit. pr.32-34,
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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 tooperate in the Market.
it was considered advisable to convert the Straite tin in the
stock into Standard Tin by means of daily sales of small
guantities in the Bast against similar purchases of standard
in London. A result of this was that "the lxecutive's control
over the London Market began to take increasing effect”. In
the Spring of 1939, in order to "conserve the functions of
the London Market for hedging operations by the smelters at
a reasonable cost", the Executive commenced lending tin
to the London Metal Xxchenge at a rate of £2:10:04. per ton.

Actual sales of cash tin began in June 1939, when
the price reached the upper limit of £330 per ton. The
Executive "was then able to auggagt to the 1.7.C.that a
moderate increase in the quota for the third quarter of 1939
could safely be made"s The "moderate increz:e" referred to
was from 40% to 45%, which was, however, successively inereased
to 100% and 120% aft.r the outbreak of the war,
| In September, the rate of sales from the stock was
accelerated : by the middle of the month, the stock was
exhausted. “This had been anticipated by the Executive and
arrangements were made temporarily to replenish the holdings
by the re-purchase of Standard Tin previously sold forward."

During the first period of wartime price control in the UK. =
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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 Atlantie, the New York
price shot up to ¢76 per 1lb. in September, and varied between
#49 and ¢56 for the rest of the year - which was much higher
than its London oounterpart. VWhen the British Government lifted
the price control in Jecember, tin price rose to £272.

As far as is known, no operations in the market
were undertaken by the Buffer Stock after the end of 1940,
but the liquidation of the account was not completed until the
end of the Third “uota Agreement in December 1942,

The average net price roalisad’atter charging
auditing interest and London overhead, was slightly under .
£231. This represented a good profit for the contributors,
S8ince,during the period of stock accumulation, price varied
between £188 and £2206 - averaging about £206+. The total sum
of money available for distribution amounted to nearly
£3,0560,000. This included profits made by Jobbing operations
and interests earned on the cash balances, as well as the sale
profit. The gross turnover was nearly £9,300,000. Overhead
expenses for the 3% yeers were a little under £19,000.

Aa. The advocates of the Buffer Stock Scheme readily
claimed merits for its operation in 1938 and 1939:
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“For the greater part of the Agreement's existence,
there had been acute industrial depression in the
world, particularly in the U.5.A, There can be no
doubt whatever that without control, the drastic
fall in consumption would have resulted finally in
wiping out most of the Tin mining industry through-
out the world and in permanent extinction of a large
proportion of the plant., Neither Bolivia,/Nigeria
nor the Belgian Congo would have been in & position
to supply the relatively large quantities of tin
they are now producing in order to make good, as far
as possible, during this ecritical period the shortage
of supplies arising from the loss of the Tinfields
in the Far Zast'. (T.Psd.: Opecit. pe2d).

Again "At the outbreak of hostilities,...the existence
of the Buffer or Stability Stocks....saved the Tin
Industry from a dangerous situation. Had it not been
in existence, the stampsde of buyers for spot tin
which did occur in New York and which sent the prigce
there completely out of line with the London Market
would have been far worse and prices would have sky-
rocketed. The London Market was kept steady hg the
release of immediate supplies from the Buffer Stock,
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 obvious to all
rational people that immediately world supplies of tin once
more became normal, an e@ssential adjunct to the I.7.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 wacs & sudden
large 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 vaved 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 might be argued
that London was the more important tin market; but given
war conditions and the risks of transport at sea, the most
important market then was in New York, doarest the biggest
consumers. it might also be argued that with the limited
size of the Pool, if it were to be divided between two places,
neither market would have been saved. The answer is that the
size ought to have been much larger, if the I.7.C. were to
claim gorrect foresight and wisdom. Had the 1.T.C. fixed
buffer stock quotas at 30/ or even 20%, instead of 10/, while
export quota remained only 35/ throughout the period, there
would have been enough tin to "stabilise" both marketas, and
there would have been much more tin left over to help the
war effort for a longer period than a few months.

The elaim that without the Control Scheme, a large
proportion of the Bolivian, Nigerian and Congo mines would have
been "wiped out" by the 1938 depression was clearly exaggerated
For one thing, the recession was of short duration and it was
interrupted by the rearmament activity. For another, it Las
been shown in Chapter Vi, that the mining capacity even in
- high-coat conditions is not easily wiped out by a fall of
price, say, to £100, since if the prime cost is still covered
by the price, the mine will continue to produce. The very
fact that the average release authorised in 1938 was about
50%, clearly shows that compulsion had to be used in order to
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restrict output. 1t seems indeed strange to say that eight
years' output restriction saved the mining capacity from being
diatroyod. Restriction invoived the ban of new entry and
left part of the existing plant idle for a long period,which,
in some cases, meant complete scrapping. 7Tin mining labour
had also been considerably reduced in number.

The claim that the 1.T.C.'s policy was intended
to benefit the United Nations' war effort is clearly contra=
dicted by the fact that in September 1939, the 1.,7.C. had to
make three decisions before the quota was raised to 100%
for the third quirter of 1939. The rounih quarter rolo@ao
was only 60% at first. Again,the initial quota for the
rirst quarth of 1940 was 60%. All these percentages were
subsequently revised upwards awing to pressure from consumers
and Governments. As late as in February 1940, the quota for
the second quarter was fixed at only 805.

it remains éblouro why the Executive BDody 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 SUPPLEMENTAKY ACTIVITIZS OF THE I.T.C.
50. As has been mentioned earlier, there were also

agreements among the four original signatories, and subse~-
gquently among all the signatories of the 1937 Agreement,
govering researches into the technical applicution of tin in
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industry and the statisticeal 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 is not yet completely
disentangled”. The Tin Research Institute is still function=-
ing at Greenford, Middlesex, The staotisticel work has, since
1946, been teken over by the International Tin Study Group
working in Holland.

6l. . Zarly in the Spring of 1939, there were reports that,
pursuing their policy of building up stocks of strategic
commodities, the U.3.A.Government suggested a big barter deal
with the British Government, involving tin and rubber against
cotton and vheat, The negotiations lasted a few months and
difficulties were reportedly 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 Metala Reserve Company (M.R.C.)
'Reconstruction Finance Corporstion representing the U.S.
Government on the ome haend, and the 1.T.C, on the other,
The M.R.C. undertook to buy up a maximum of 75,000 tons of tin
at a price of 50 cents per 1b., e.i.f. U.S. ports by
June 30th 1941. The 1.T.C. committed itself for this purpose
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to inerease 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 than the agreed
prices The metal thus acquired by the M.R.C, was to be held,
barring national emergency, for a period of no less than three
years from the beginning of 194l. Three months bérorc the
liquidation of the stock was to begin, the M.R.C. had to noti-
fy the 14T7.C, of its intention, and the release from the
reserve stock must not exceed 5% of the holding, or a maximum
o: 5,000 tons, in any three months periocd. The agreement was
renewed in 1941 for a further period of six ﬁonthl, and
involved a further 87,500 tons.

The arrangement regarding the release from the
reserve stock drew a remark from American authors:
“Civilization might be liquidated, but not tin producers.,”
(See Note 21). This remark was unjust, in view of the |
inconsiderate action of the American authorities at the end
of the First World War. On the other hand, the claim that
the 1.,T.C., "was able to implement the agreement by which
to the immeasursble benefit of the United Nations, the U.S.
obtained 260,000 tons of refined tin in the two years 1940-41,

Note %&. George W.Stocking and Myron W.Watkins: Cartels or
ompet.tion (The Twentieth Century Fund, 1948) p.l69, note 35,
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compared with only 120,000 tons in the two preceding years"
18 definitely an exaggeration. |

In October 1940, the M.R.C, also entered into a
contract with the Bolivian Government and Bolivian producers
(other than the Patino group), for the acquisition of
Bolivian ore with & tin content of 18,000 tons a year for
a period of five yearas. A clause in the Agreement stipulated f
that in the event of guotas under the Restriction Scheme B
being reduced below the 130% level, Bolivian supplies for the
U.S.A« should be reduced proportionately.

{(R) INTERNAL RESTHRICTIVE NEASURES.,
(a) Provisgion in the Azrecments.
62, “The contraeting Governments (to the Quota Agreement)

. undertake to take such measures &g may be necessary to maintain
and enforce the scheme in the territories to which their
respective obligations apply..«.80 that the production and
export of each territory shall correspond as closely as
possible throughout the year to the guota, allowance boin;

made in the case of production for the permitted stocks."
(1V:i3(a) - see also I1:13 and 14; 1I: 12 and 13; 11X: 16).
Article 9 of the Fourth igreement provided that the contracting
Governments were to co-operate with each other to prevent
smuggling, evasion and other abuses of the Scheme. In the
first two Agreements, it was stipulated that each lignatogy

government was responsible for allotting its quota among its
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individual producers (I: 16; 1I1:15). In the last two
Agreements, it was specified that stocks of tin and eoncentrét-
es within any territory must not at any time exceed 8§ of the
standard tonnage of the territory, (11I:18; 1Vi6).

The practice in the case of the N.E.,i. presented
no difficulty, since the Dutch Government and the Billiton
Company had complete control over the mines., In other
countries the Governments Issued decrees or lawa forbidding
production and.exports of tin without permission, and
allotted, or appointed Committees to allot, quotas among
oxiiting mines. Uletailed regulations differed from territory
to tofritory.

(v) The New Membexs.

53. There was no serious probiam regarding the apyq:ztgppg
ment of permissible exports for new members of the guota
scheme, owing to the liberal terms they secured for thblr ;
standard tonnages. For the original members of the schcme,
however, specific problems arose, particularly when quota
cuts were very severe.

Siam Joined the scheme in 1931, dbut tavouraa.py
the flat rate privilege and increasing standard tonnage,
tin mining in Siam was restricted only in the very early
stages. FProspecting was stopped, and mines starttﬁgproduntion
after September 1981 were not entitled to production certifi-
cates, Assessments and distribution of quota were then based

on the previous performance ;ﬁ one of the years 1929, 1930 or
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1921, The ban on prospecting was soon relaxed(in 1933) and
new mines were allowed to come into production. Dulang workers
in Siam were allowed to produce up to 36 kg. of ore per month,
which was about double the quantity permitted their counter-
part across the borders in Malaya. In 1937, after a succesa~-
ful negotiation for a higher standard tonnage, the Siamese
Government reserved some 30% of the total quota for the State
and disposed of it by auction. ¥hile this measure was
probably intended to ensure the best allocation of resources
as well as replenishing the State treasury, it led to a higher
money c¢ost of production = a result of the control agreement.
(e)  Bolivia,
b4, in Bolivie, the Government at first concentrated
their attention on the bigger producers, to whom quotas were
allotteds Omall mines were more or less allowed to produce
as much as they wished. Vith the growing intensity of A
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 on the 1929 output.
This brought about protests from new and developing concerns,
such as the Hochsehild group, who claimed from the beginning
.that their quotas ought to have been at least double the

permissible amount. (See Note 22). The controversy, in

Note + See Mauricio Hochschild's article in the Mining
Jo urna& of 25/6/32, p.430. Also 10/7/37, pe657,
4/9/37, p.800 and 17/9/38, p.872.
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particular, between Hochschild and Patino culminated in
July 1938, and resulted in stormy representations being made
to the Government that in their distribution of guota, more
consideration should be given to those concerns which had
oxpendéd laigo sums in developing ore ruserves for Bolivia's
future. A technical commission of thiee experts was appointed
to investigate the matter. The Commission reported that the
reserves and productive capaeity of the Patino group was on
the decline, while the Hochschild group had created large re-
serves and had an increasing productive capucity. The
recommendation of the Commission was partially accepted by
the Government, and in October, a Presidential docrcé reduced
Patino's share of the total Bolivian gquota from 50% to 46%,
and increased Hochechild's share from 19% to 26k, fh. Araﬁayo
and other medium—-sized producers also had.thoir share reduced.
A few months later, following changes in the political »
situation, the relative shares were again altered: this time
Hochschild's was lowered and Patino's and Aramayo's slightly
raised. The domestic assessment of permissible outputs for
individual mines in Bolivia appcared to be essentially a
matter of local polities.

(a) Nigeria.
55. In Nigeria, a committe: 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 Committese would be guided.
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it was stipulated in the terms of reference that "Development
initiated after January lst, 1921 shell give no claim for ahy
quota," In practice, this was interpreted to mean that no
mining lease taken up after that date had any claim for gquota:
this involved great hardship for enterprises which had spent
large sums Iin proving the ground without taking up mining
leases before the date. :

The Quota Committee included the Chief Inspector
of Mines, an administrative officer and six representatives
of the miners - two each from large, medium-sized and small=-
owner concerns. in the beginning the guota for each
individual mine was made up of:

{1) The "basie” quota of three tons per quarter for
each mine irrespective of size: this was intended
to help small miners.

{11) The "ordinary" quota, based on 1929 output.

(iii) The "special” quota, based on the mines' development

work in 1920,

At the beginning of 1932, a new methcd of distributior
was adopted, by which the basie and special gquota were abolishel
but reappeared under different guise. The "admitted claim"
‘was based on the producers' potentisal production at the end of
1930, Snali miners were given a "componsating allowance” ,at
the discretion of the Quota Committee, up to a maximum of
12 tons per yeur. The Quota Committee, however, had the power

to reduge, but not to increase, any "admitted claim, in the
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light of actual declarations and fulfilments". At the saue
time, following the example of Malaya, grouping of mines both
inside a company or associated companies and between companies
was allowed, thus making the production certificates uarkotablo,

in order to give more flexibility to the Nigerian :
mines whose work was sub/ect to seasonal climatic variations,
the quotas were allowed to be carried over from quarter to

guarter, but not from year to year.

b6, The arrangements of the Quota Committee were on the
whole favourable to the large companies., There were two big
mines produeing over 100 tons per month. Complaints were made
that these were very influential with the Authoritiea.
Specifically, there were complaints that in the few months

in 1931 before the official export licences were 1nuu§d, aome
of the large producers, close to the cirecle advocating ;
restriction, were endeavouring to send their surplus stocks
oug of the country. (See Note 23). This led to a surpluas of
several hundred tons of exports over the licences issued.

The excess was subsequently taken off all producers, pro rata,
"instead of the penalty being borne by the large producers
responsible for the surblua”. The medium-sized companies
‘were against the speeial quota and preferred to have the

quota based on the output of 19289, in whigh year most of them

Note 23. Mining Journal, 10/9/32, p.6l4.
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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 prodﬁoea on the average nsarly 40
tong per year. A "Private Mine Owners"” Association (mostly
Buropean) wae formed early in 1932 and a petition asking for
a compensating allowance of 24 tons was sent to, but rejected
by, the Chief Inspector of Mines. The latter was reported
a8 saying that the time had come to consider the reduction
of compensating sllowgneces, and suggesting that "all sentiment
should be excluded."

Prospecting was severely restricted after 1931. The
areoas under Xxclusive Prospecting Licences fell from 910,000
acres in 1928 to 92,000 acres in 1931 and 53,000 acres inm
1932 (See Note 24). During the subsequent recovery, it rose
again to only 196,000 acres in 1937. In the Qarly atages
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. 0ld mines were privileged
by the fact that leases could be pegged in order to replace
- @xhausted areas, whereas,no new mines were allowed to start

after the end of 1930, The number of tin mining concerns

%oto 24« 7The figures in this pearagraph are from the Annual
e¢ports of Nigerian Nines Department.
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dropred from 70 individual mines and 74 companies in 1929 to
39 and 31 pespectively in 1938. This was due partly to tho\
restriction of new entry,  partly to the encouragement given
to grouping and financisel integration.
(e)  Malaya

67. In Malaya, the problem of assessing domestic shares
of production for individunl 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 lsgislation for tin control, the acting
Senior Varden of Mines issued a statemsnt 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 cssess=~
ments was Necessury. |

According to the Tin and Tin Ore Restriction Aot, a
comnittes known as the Central Committee was appointed,
presided over by the Chief Warden of Mines, with three repre-~
sentatives of Nuropean wmines and two of Chinese mines, The .
-responsibility of the Central Committce was to hear and decide
apreals against decisions of the Assessment Committees, and
ite decision was final. The actual assessment was carried out
in each State by an Assessment Committee consigting of the

Tarden and Assistant 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 Jjudged by the equipment. No certificate of
production was issued for land unworked in 1929 and 1930
until it was proved that the producers began development
in 1930 and that production had actually begun in 193l. The
earlier assessment was subsequently scrutinised by a sub-
committee appointed by the Central Committee in September 19231.
The initial assessment, as far as the relative shares of
individual mines were concerned, was found to be,on the
whole ,satisfactory.

How the discrepancies between the actual assessment
as a2 whole and the agreed Standard Tonnage led to over—exports
in 1931 and to subseguant cuts in the domestic quotas, has
been related earlier. Within the country, there has been no
evidence of the assessments being unfair to any group of miners
The:Chinesdecminers!  share of the total Malayan output had
declined from 61 in 1921 to 39% in 1929. Between 193l and
1939, the declining trend of th; Chinese e rcentage was slowed
down: the figures being 355 and 31/% at the respective dates.
Dulang washers' output was limited to about 40 lh. per month
per head, then 10u§rod to 20, and subsequently raised to about
27 1b. from 1936, This represented a smaller restriction
than was applied to other methods of production.
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Groupings of quota were allowed by lpociai permission
of the Central Committee; bdut the latter could cancel such
certificates of grouping on giving thre¢ months notice. During
the periods of rapid increases in guotas, encouragements
wers given to the transferences of production certificates:
for instance, in 1936 the producers were not called upon to
give any reasons for applications to trunafer quotas. The
transferability of production certificates raised the problem
of the "parasitic"” mines, which were in receipt of a quota
but were not producing tin ore. TFollowing a request for the
re-assessment of the mines, a sub-committee was appointed in
December 1936 to examine the situation and a half-hearted
measure was taken by making it compulsory for a mine to
produce or forgo its guota. 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 guota to another piece of -
land without prior consent of the owner 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 prodndtion costs.

68. 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 anéd 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.5. was about
182,000 acres in 1920; 1t fell to about 173,000 acres in
1932, 1In 1937 it rose to 180,000 acres and another 4,000
acres 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 areas were not considered, except in special
cases, and within such 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 Halaya as a whole, -
the restriction would have had an effect similar to & ban on
new planting in agriculture . After ten or fiftesn years of
continuous restriction, the existing mining land would become
exhausted of its minerul values, and the relative position of
the country as a tin producing territory would be seriously
affected. Within the country, and among old producers, a
small miner, with 10 or 15 acres of land approached exhaustion
much learlier than a big company which had large rosorﬁon of
ore. In practice, in Malaya, a nmew piece of mining land was
usually granted to the miner whose deposit had become
exhausted ; but much disorution'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
existing 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
FM.5.Chamber of Mines in 1934. (Jee Note 26). A sub-committee
appointed by the Chamber to study the question, sugzested
the issue of prospecting licences which should be convertible
into mining leases only as and when the Government permitted,
or altematively, the issue of boring permits giving ‘hl
holder a prior right to take up the area when the Goveinment
thought fit. This proposal wze turned down by the Senior
Warden of Mines who, in a memorandum issued in December, made
the following points: (a) With normal production, sufficient
dredging land had been alienated to last for 15-20 years;

(b) restrietion would go on for many years, and sinoo'potohtinl
dredging, open cast or gravel pump areas woere fairly well
known, prospecting would not take long and it would be a grave
mistﬁké for Government to tie its hands; (e¢) it would be

very difficult to discriminate "between desirable and

‘undesirable applicants.” The F.M.3.Chamber of Mines in its

Note 25, Mining Journal, 87/2/87, p.l97.
Note 26+ Yearbook of the F.M.3.Chamber of Mines, 1934.
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reply, pointed out that other tin producing countries were
prospecting actively, and that Malaya would be at least
¥ years behind them. This gquestion was further raised in the
FM.5.Federal Council soon afterwards.

4 small concession resulted. In November 1935, a
communicgue amnnounced that "full consideration will be given to
applications from lessees or holders of assesaments for
permission to prospect potential mining land within the F.,M.S,.
"This applied only to the lands which had already been classi-
fied as "mining lands" ; the rssult was therefore small, With
the intensive prospecting of mining land during the boom in
the 'twenties, there was little chance of large areas 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 about 60,000 acres
had been refused.

After thc'ron":l of the international g¢ontrol in
1937, the question of reassessment and freedom of prospecting
wae raised again in the Federal Council and in March, the
FM.5.0hamber of Mines repsated its petition to the High
Commissioner for the resumption of the issue of prospecting
licences. In April, an officisl announcement was made to the
effect that no general re-asséssment 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 asseasment "where und when such
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revision was in their opinion considered essential". Two months
later, the Senior Warden of Mines issued anothsr Communique
repeating the above statement, but notifying that "applicutions
for prospecting licences, mining leases, and (what is more
important) the conversion to mining land of agricultural
lend and reserves, where practicable, would be considered
from lessess or holders of assessment and from local mining
engineers who had a long record in bona fide prospecting
end floatation, and who had obtained a certificate of approval
from the PFederal Secretary” .-

Following the communigue, apolications for conversion
into tin mining of land under reserves of various kinds
poured into the land offices. Very few conversions were
granted, owing primerily to the reluctance of offigers in
control of these reserves. The mining industry was dissatisfied
and Chairman after Chairman made complaints in their annual
meeting speeches. In October 1937, the Chairmun of the F.M.S.
Chamber of Mines addressed to the Federal Secretary a memorandum
advocating & genersl poliey: “firstly to discover all the |
deposits in Malaya, secondly to arrange that these should bq?a;
mined in an orderly and economical menner over a period of :: ?
- years, thirdly to arrenge that no tin-bearing land is &lionato&\
for other purposes until the tin has besen extracted."

it was clear that, the policy of tin restriction
apart, the question of land alienation and utilisation was

a wide lssue involving several conflicting claims, and affect~

ing several administrative departments. Early in 1938
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a Regional Planning Committee was set up in the State of
Perak, composed of an unofficial Chairmaniand representatives
of the Mines, Agricultural, Forest, Irainage and Irrigation
Departments, of the planting community, of the Halay population
and of the F.M.S5.Chamber of Mines. 'The Committee discussed
the problems of land utilisation on & regional basis. In his
report upon the mining industry of Malaya, Sir Lewis 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..5, rose from 179,200 at the end of 1937 to
188,200 at the end of 1989 and to nvarly 218,700 at the out~
break of the Japanese War. Fhen fighting began, the question
of the land utilisation policy was still unsettled.
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CHAPTER X
THE PROSPECTS OF TIN CONTROL
(a) THE IFFECTS OF THE PAST SCHEMES.
1. The effects of the past restriction schemes can be

lummhrisod as follows :=

(a) Prige Level The I.T.C. was suocossful 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
£800. The control wes reputed to be the most successful
commodity scheme on this zeccount.

(b) Price Stabllisation. In normal years, the ITC was
successful in keeping price fluctuations within narrow bounds.
With sudden changes in demand, day-to-day fluctuations were .
much more violent with the control than without it. The
Tin Pools operated by producers did not materially oontributo
towards price stabilisation. The Control also brought with it
extra elements of uncertainty with regard to quota decisions
and the renewal of the agreements.

(e) Consumers' Reaction. High tin prices encouraged
substitution. Researches into the question of substitutes
and retrenching the guuntity of tin in existing uses on the
whole outpaced the regearch into the expansion of tin
consumption. Con-unern-and Vovernments of the consuming
countries resented the control exercised solely by the

producers. Consumers' representation on the I.7.C. was not

effective.
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(a) Smelting ¥ith mine output severely restricted,
the capacity of tie smelting industry exceeded the mine output
by a greater margin. The share of the British an‘#’ in world
tin smelting was much reduced.

{e) Alidgation of Resources in Tin Mining. The quota
system froze production in exiaiing firms and at existing
locutions. The opportunity and right to produce were not
based on efficiency or ability to produce at low coats, but
on government decrees and on tae payment to 0ld concerns.

New technique was discouraged. 0ld concerns and high-cost
producers profited from the scheme, shelteresd by high prices
and legal privileged. Low cost producers earned good profits,
paying dividunds over 90% in some cases; but they were :
prevented from expanding, and found their costs considerably
increased during periods of severe restriction.

(r) New and Privileged Producers. Tin production in the
eountries which remained outaide the Control Scheme was
stimulated., OSome doubled their output; others only entered
the list of producers as a result of the succesaful operstion
of the 1.7.0., atill others were prevented from reducing »
their output or going out'or 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 B85/ to 65k.

(g) Excess-Capacity in the Mining Industry. The high
capacity of the tin niq%ng industry, developed before the
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Control, was thus not only maintulined, but increased. ZIven
with a reasonably high level of demand, the termination of ;
control in peace time would have entailed a big c¢rash in
price and a long depression. A vicious c¢ircle was oreated
in which the control was necessary to maintain price, high
price perpetuatés excess-capacity, and the latter called for
the permanence of control.

(h) Bmployment 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 oonsunptign
and wide fluctuations in employment followed. The individual
income of the worker in full-time employment wgs more or less
stabilised; but the aggregate income varied from boom to
slump. ' |

Since the quota system entailed recurrent sboppages,
there was a tendency to replace labour by more intensive use
of machinery. The result was a declining trend in employment
and in the aggregate wage in mining countries.

(i) Polities. Within a restrieting country, the
administration of the Control Scheme was entrusted to officials
and was open to abuse or undue political influences, e.g. the
ease of Bolivia. Among the restricting governments, renewuls

of agreements provided opportunities for political log-rolling.
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(B) POST-RAR SITUATION AND POSSIBILITIES.
2. The recent World War substantially affected the tin

industry in & number of ways, some of which are likely to
have long=term implications.

On the production side, important mining areas of
South=lagt Asia were under the control of the Japanese 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
dilapidated state. The Allies on the other hand were deficient
in tin and the output from Afrieca and South America was much
enlarged. Since the end of the war the output Trom these
latter fields has slightly declined. The Far ZEastern mining
countrics made slow recovery at first; recantly the rate of
inerease in production has accelerated. 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 luvel of 230,000-240,000
tons early in the 1980's.

Be On the side of consumption, there is still
restriction in the main consuming countries, and control is
likely to remain in force for some time. Tin is the only
material etill subject to international allocation by a
combined committee.

In several uses, the war-time and post-war reatrict-

ion has only reinforced the movement away from tin which was

4
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already caused by the producers' control. The technical
development of such products as plastics, cellophane, nylon,
golder and babbitt with reduced tin content, etc., and the
cheapness of aluminium create a strong tendency towards the
substitution of these materials. In some uses, the restriction
in consumption may have only temporary effects. On the whole,
the competitive position of tin has been much weakened.

The most important development in the codsumption
of tin is the emergence of electro-tinplate production. As
time goes on this method of making tinplate is to an increasing
degres 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., Morsover, the new ¢iectro=-
plate may find its own market outside food canning. It remains
true, 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 annual rate of 140,000 tons. 1t is currently estimated
. that on the assumption that consumption control is lifted,
the world absorption in the early 1950's will be between 175,00
and 200,000 tons a year (presumably at about the current 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.
4. Meanwhile, there is a new element of considerable
importance in the post-war tin situation. Both the U.S.A.
and the U.85.5.R. (and presumably a few others) have been
building large stockpiles of tin and keeping them apart from
the ordinary industrial stocks. Little is known of the
activities of the U.S5.5.R., except that the Russians have been
buying abnormally heavily in the Zast. The U.S.Government
have made known their intention of accumulating some 300,000
tons of tin. By the end of 1948, the amount acgquired for this
purpose has been estimated at 36,000 tons. The total annual
intake of tin can thus be expected to exceed actual consumption
by a large tonnage for gsome years to come.

This post-war accumulation of large stocks in
consuming countries may be due mainly to the unsettled inter=
national political conditions; but it hes also tactical
significance in economies. 1t partially satisfies the crave
for national self-sufficiency for tin and it strengthens the
consumers' hand in any future tin dealings or marketing |
organisation. On the other hand, it causes considerble
anxieties to the producers, because it creates an exaggerated
temporary demand for tin. which brings additional investment
into the induatry. At the same time, the continuation of
control on consumption is made necessary while stocfn are

accumulated. 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 effegt on consumption; but it will Ve
negligible compared witih the increase in output capacity,

and 1if a trade rocession coincides with the cessation of astock=
pile purchase, or worse still, with the release of tin from

the stockpile, there will be practically no limit below which
price cannot fall.

The Havana Charter for an International Trade
Organisation, in Article 32, has made it compulsordy for a
member to give prior publiec notice of his intention to
liquidate non-gommereial stocks. It provides that the
liguidation shall be carried out in a manner that will avold
serious disturbance to world markets for the commodity concer=
ned .,

b. Commercial stocks of tin, meanwhile, have increased
considerably during the war and stlill remein at a very high

level.
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Table X.l.
Stocks and Price of Tin 1937 to 1947,
(Stocks : end of year, '000 tons) (price ,annual average)

1937 1941 1945 1947

World Stocks
Visible stocks 42,3 1l7.1 150.2 103.9

Declared Consumers' stocks® 17,7 61.7 20.1 _23.4
World Total 60,0 178.8 170.3 127.3
————— k— —————3 - ——— -

U.S5.5tocks.
Visible stocks 12.6 80.8 6l.2 52.3
Consumers' stocks 17.7 58.5 16.0 4.4
UoS-’l‘otal 30.3 139.3 76 2 6507
iy E - —— ] g~ ————§
Price (£ per ton) 248 262+ 302 428

Source I.T.5.G. #* = 1937 USA only, subsequently USA and UK.
+ = average of 1l 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, and 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 phenomenon; but it is

serious enough as a sourcge of anxiety for producers,
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64 A large proportion of the smelting plants was

damaged by the recent war. At the end of 1948, Malayen smelt-
ing output reached an annual rate of just below 50,000 toms,
or about 40% of the pre-war capacity. (Sée 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
declined. The new factor in this sphere is the Texas
smelter with a capacity up to 90,000 tons of tin, which
corresponds 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.5.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 capacity in the tin smelting industry,
which already existed before the war, will be much intensified.

Note 1. This is due partly to the reduced supply of ores.



(C) THE PRES AMEWO. R A TIN AGREEMENT 428.
7 Post-war discussions on tin control are carried out
ageinst the background of the general commercial policy. It
is recognised by the majority of governments that there is a
need for an International Trade Organisation (1.T.0.), in
order to encourage the expansion of trade and employment. All
cartels and other restrictive practices are to be under the
supervision of the 1.7.0.; but a distinction is made between
the cartels of manufactured goods and those of primary
commodities. Private international business arrangements
in the former have to be discouraged, whereas 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 CGovernment of the U.E. was
gtated to be in full agreement on all important points in
these proposals. (See Note 2).

After several conferences, the final version of the
Propoasals appears in the form of a Charterfor an International
Trade Organisation, drawn up at Havana in March 1948.(See Note 3

Note 2. Cmd. 6709,

Note gt Cmd. 7375. Chapter V1, articles 55 to 70, deals
specifically with the problems of primary commodities. Other
articles concerning primary commodities are 27,28 and 32,
The Charter is known as the Havana Charter.
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According to this document, intei-govemmental commodity
agreements are recognised as appropriate, among other things,
for preventing or moderating pronounced fluctuations in the
price of primary commodities and for preventing or alleviating
"the serious economic¢ difficulties which may arise when adjust-
ments between production and consumption cannot be effected by
normal market forces alone as rapidly as the circumstances
require” ., (art.57). A4ll agreements for this purpose must under-
g0 the procedure of "study" and "conference' before coming

into forece. In certain circumstances, a commodity control
agreement is permitted. A control agreement is defined as an
agreement involving the reguletion of prices or the regulation
of production or the quantitative control of exports or

imports in a restrictive manner. 1t is permitted when it is
found that "a burdensome surplus of a primary commodity has i
developed or is expected to develop..." or "widespread )
unemployment or under-employment in connection with a
primary commodity....has developed or is expected to dovelop...f
(arts., 61 and 62). A commodity control agreement is administex-
ed by a Commodity Council actimg within the framework of the
1.7.0.

8. A conference on tin was held in October 1946 in 3
London, attended by delegates of eight governments, among |
them the U.S5.A. and China (both attending an international

tin conference for the first time). In the communigue
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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, due to expire at the end of the year. It was decided
that there was a possibility of a production surplus in the
future; and basic working principles were proposed for the
formation of a Tin Study Group.

A second conference followed in April 1947 at Brussels
taking the form of a study group. The memberschip of the
International Tin Study Group was made open to all producing
and coneuning countries. Iits function is to "consider
possible solutions to the problems which are unlikely to be
resolved by the ordinary development of world trade in tin".
A permsnent secretariat was set up at The lHague, and a
Mana gement Cc;ﬁitteo elected to supervise the eatablishment
and work of the Secretariat. The Management Committee
consisted of the rOpresehtativoo of the Govermnments of
Belgium, Bolivia, France, China, Netherlands, United Kingdom
and United States of America. Subsequently "British
Colonies" replaced China on the Committee.

At the next meeting of the Tin Study Group in
WashingSon, April 1948, a VWorking Party was set up to examine
the appropriateness and practicability of framing an inter-
governmental agreement on tin according to the Havana Charter.
The Vorking Party reported to the third Study Group meeting
in the Hague 1n'00tober 1948, at which a draft agreemant was
proposed, No details have been published of this draft;
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but it is understood that the proposal is in the nature of

a gontrol agreement, in the sense of Section C, Chapter VI

of the Havena 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 will be an important
step towards the setting up of a Tin Council.

(p) QUOTA AND PRICE COMPETITION.
9. Outeside the officlal circles, the debate on the

future of commodity control goes on. The Tin Producers
Association repeats its arguments in support of output regu-
lation. In the already cited pamphlet, published during the
war, several arguments are put forward to justify the actions
of the I.7.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 1ndustri is ready
to play its part and the machinery of control remains
in existence to meet the needs of the post war world" .(p.29)

These arguments have been reiterated in the
successive issues of the T.P.A.'s bulletin "Tin" and other
publicat ions 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 genserally admitted that

a producers' restriction scheme has serious short-comings;
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but it is argued that the guota regulations have, in the words
of Peis, "important potential merits if formulated and

directed with long=sighted moderation", This is the gensral
attitude towards pr;hpry commod ities control quite common

among people cloao~to‘the imerican 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 commodity agreements as intergovernmental arrangements
inevitably serving the public interest." (See Note 5). Among
the arguments put 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 avoid a sharp
reduction in world trade owing té the drastic fall in the
incomes of primary producing countries; that they are

necessary for static or contracting industries, and that they
are essential in order to remove deep-rooted long-term

malad justments.

Note 4. Where specific reference is not made, the works
0 @ authors mentionsd in this chapter will be found in
the Bibliography at the end of the thesis,

gggg;g, E.S.Mason: Controlling World Trade: Cartels and

ommodity Agreements (Committee for Zconomic Development
- Research Study, 1946). p.X.
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Some improvements on the pust schemes have been’
suggested : the principal being the more offaotiv'\roproaon-
tation of consumers, the ancillary measure of buffer-stock
operation and concerted measures for ponalisihg non-
participants., (See Note 6).

The new pattem of guota schemes is no doubt an
improvement upon the pre-war type. 1t provides, however, no
enswaer to the problems of the elimination of high-cost
capacity or the efficient allocation of resources; nor is
there any assurance that the high cost producers, if politically
strong, will not secure for themselves a larger share ir the
output, to the detriment of the consumer and low-cost
producers, The new sclieme would still perpetuate the mal=-
investments. Any hope of an early termination of the scheme,
as soon a8 the crisis is over, is bound to be an illusion,
as past experience has clearly shown. The sentimental
réason for helping the primary produceyrs often heard in this
connection is a misrepresentation of fact, at least as far as
tin is concerned, since the pepple whom the scheme is intended
to help are not the poor native small producers, but big
organisations with heavy overhead costs. (See Note 7.)

ot » Dee G.H.C.Hart: Towards Economic¢c Democracy in the
efei+ (Netherlandas and Netherlands Indies Counecil, 1.P.R.
1942) pp.l20 - 128,

ote 7. Iiknnv case, backward natives can be much more
effectively helped to improve their living sta:dard by more
direct means.
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The defects of the control scheme, sumnarised 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. VWhat
P.T.Bauer says about rubber applies to tin with equal weight:
"the blunt truth is that a period of price competition is
long overdue." (See Note 8).

10. Price competition is the most effective way of
encouraging the efficiency of producers and the introduction

of new improved technique. It ﬁill shift productive resources
from high cost unite to low coat units. A lower price will
moreover strengthen tin's competitive position against
gubstitutes. Applied to the tin industry, however, competition
cannot be expected to solve many outstanding problems,
especially in the post war conditions as outlined above.

The process of eliminating the surplus capuacity would require
8 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 tests Moreover, free oaupotitibn postulates
. not only the abstention on the part of the governments from

sponsoring control agreements, it requires positive State -

' Note 8. The Rubber Industry (London School of Zconomics
P332,
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actions to prevent the formation of private monopolistie
arrangements. in tin, the structure of the industry ls such as
to create a very strong propensity for combinéd agtion among
producers. ZIffective State action in this sense would be
extremely difficult,if at all practical. With large stock=-
pilies of tin in consuming countries like the sword of Damocles
hung over them, producers have some justification for
protective action,

Pure price competition is not likely to eliminate
the eyelical fluctuations in tin. Free dealings in futures
can be aistabilising factor as far as short-term price move=-

ments are concerned end speculators do perform some n-otul

function., VWith large changes in demand in the course of the
trade c¢yclie, however, specuiators, esmpecting 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.

(%) A STOCK PLAN FOR TIN.

il. It is now a more widely accepted idea that in order
to deal with cyclicel fluctuations in theidemand for, as well
as olimatic fluctuations in the supply of, primary products,

the measures taken by J;séph in the Book of Uenesis (Chapter 41)
have to be revived. The plan is known in the present

terminology as 3Buffer Stock scheme. The principle is to

create a central intewnational authority with large cash
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resources to start operation during a period of low demand
or glut in supply. A stock of primary products will then
be accumul ated for release during the period of shortage.
The Authority is to fix & basic price for the commodity under
control, which is to correspond to its long=term average price.
Ag the market price reaches & percentage above or under thﬁ
basie price, the Authority will step in fo gell or buy
unlimited gquantities in the open market. The basic price is
subject to alteration according to the long-term trend of
costs and demand ; but cyclical and seasonal oscillations are
eliminated. The Buffer Stock Authority is to be self-
financing, but not profit making. (See Note 9).

The Buffer Stock Scheme as outlined above has the
support of such bodies as the lLeague of Nations Delegation
on Economie Depression, the I.L.0., the British Government
Delegation at the Hot Springs Conference, and the F.i.0. Tin
produeing interests have paid eloguent tribute to its
principle, though the practice of the 1.T.C., was ;o make the
scheme an adjunct of the quota control. Among economists,

Keynes, Benham, Meade, Bauer, Riefler and Zaglits can be

!.gto 9. TFor more detailed proposals regarding the organisation
~adminigtration and finance of a buffer stock scheme, see

W.W Riefler: A proposal for an interational Buffer Stock
Agency (JPE. Dec. 1946), p.638; 7.L.0.: op.cit,,pp.xxxviff;
J.i.Eeynes : The Policy of Government Storage of Foodstuf? and
Raw Materials (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 accepting its principles,
are more sceptical about its practicability. It is the opinion
of the present writer that a buffer stock scheme for tin cah
be made to work satisfactorily as a necessary supplement to

the principle of price competition. (See Note 10.)

18, X.B.Enorr expresces the feeling of many critics
when he concludes that "a buffer stock scheme is far from
being a cure-cll”. (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 scheme is put forward as a specific remedy
ageinst 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 csse of mineral commodities, It allows production to be
gtebilised over the trade ecycle without impeding efficiency.
The problems of primary production are numerous, each one has
to be solved by a proper measure. The buffer stock propo-ai
carries with it a number of pitfalls which must be avoided,

Note 10. VWhen applied to a number of important primary
comnodities, ;he Buffer-astock scheme would need only a

short step to be converted into a policy of Commodity
Reserve Currency advocated by Gilbert Lewis, Benjamin Greham,
F.D0,Graham, P.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 limits of the buying and selling
priges legitima'e 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
coasts over the buying price will be eliminated. There will
be no need for a struggle 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 buying price, they cun always go on produeing,

13, Concern has been expressed that a buffer-stock
plan would be a failure because the "controlling authority
would almost inevitably find itself subject to the dictation
of the producing interests." (See Note 12). This objection
applies much more strongly to the quota system. However,
recent trade confersnces and opinions have shown that the

principle of effective representation of consuming countries

Note 12. Herbert Feis: "Raw Material Prices and Controls"
Proceedings of the icademy of Political Science, New York)
January 1945, p.36. :
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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 whiéh a deadlock on the
question of price may result. The gue:stion of price determin-
~ation is the crux of the matter. The suspicion of producers’
control is natural and arises from past experience. it calls
for assurences that the administration of the buffer stock
will be according to some automatic, objective rules. This
question and that of price determination will be taken up
presently.

14. Some sections of tin producers have in the past

shown an adverse attitude towsrds the establishment of a buffer

stock. This antagonism arises mainly because in the past
buffer-stock schemes were connected witih the quota system and

the criticism was @irected against the guestion of standard

tounages. Once this prejudice is cleared, producers' oppogition:

should be less strong. (See Hote 13). Most producers felt

that they had benefitted from the Bandoeng Pool, despite its
limited scope. Fears ;ro not uncommon amodg producers that

a large size of stock will have & depressing effeet upon the
market, These can be allayed by muking it plain that the

E

Hote 13. High cost producers will still prefer gquota control.
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Buffer Stock Authority is not going to sell under any circum=
stance unless and until price reaches the upper limit. Another
regentment of producers aguinst mat buffer pools was that
they were charged interest for the money advanced to thenm
against thelir own metal which they were not allowed to sell.
Thig should not arise in a system of outright buying and
selling.

15. E«J.Mason's doubt is of a different kind. "The
effective edministration of price controls by an intemational
buffer stock requires as a prerequisite the existence of
national controls of cutput and exporte", because "an offer

to buy on a large scale 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”. (Ses Note 14). There is & real
danger that when a buffer-stock scheme for a single commodity
starts supporting price during & slump, the producers of
other commodities whogse prices are not so supported mizht
switch over to tin. The danger will obviously lessen if there

are peveral commodities under similar schemes at the same time.

Note 14. E.S.Mason: "The Future of Commodity Agreements”
in Food for the World edited by T.%.Schults (University of
Chicago Press, 1945) pp.224/5, also op.cit.pp.219~223,

cr J.B.Gondlifto: The Common fnteroat in International
Eeonomic Organisation (ILO, Montreal 1944) p.l0B.
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Even in the absence of such widespread operation, a way out
of the difficulty is to anticipate it and have the buying
price correspondingly lowered. Another way out is to increase
the financial resources of the Buffer Stock Authority so tb
enable it to cope with the increased inflow of tin. These two

solutions can be adopted simultaneously or ss altermatives.

16. This leads us to the problem of financing the
operation. Yates ralises the question: "Would not such a scheme
be quite impossibly expensive? and on the calculation that
stocks varying from B0 to 1005 of the annual volume of world
trade are carried, with 35 inferwst on the capital funds,
finde that the cost in interest would only 2d4d 1.5 to 3% to
the price of the commodity. "Looked upbn as an insurance
against price fluctustions this cannot be reckoned a costly
arrangement” . (See Note 18). KXoynes eatimated & slightly
higher cost at 4%, although still small compared with .the
values 1hvolv'd. As to the capital funds, Riefler, assuming
that his scheme includes a number of commodities at the same
time, estimates that the apgency would need finuncial resources
of a ssmewhat larger order of magnitude than those of the
International Bank for Reconstruction and Development. The
funds should be provided by subseription from the member
nations, and the agency should be empowered to borrow "in such

a way as to make its bonds prime securities in the market".

(Ses Note 16).

Not! 15. iO,aOito ,pp.ﬂ&lﬂb. m‘ 1“.01‘OPPO“1"N80
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In the case of tin, some concrete estimates can be
made. The size of the visible stocks at the bottom of the
pre-war depression approximated 60,000 tons. Adding the
maximum amount carried by consumers, estimated at 30,000 tons,
and assuming that the two maxima coincide in time (which is
not necessarily the case), we have about 90,000 tons as total
maximum stock at any one 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 weecks to two months
consumption during the depression), the tonnage to be taken

up by the Buffer Stock Authority will be about 70,000 tons.
After allowing for all the likely differences between the past
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 2160

per ton (See Note 18), the total capital fund needed for holding
100,000 tons of tin will not exceed £20 million. The current

%ﬁi' %;. In order not to attract normal trading stocks into

fer Pool, keynes suggested a requirement of a month's
notice of delivery and withdrawal and & minimum period of
deposit of three months. (loc.cit., p.456). in Keynes' scheme,
the commodity taken into gborage remains under the ownership
of the depositor. Similar measures can be taken in the caseé
in which the Buffer Stock Authority buys the commodity out-
right. Selling price can be graded upward according 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
Straites cents per ton per day, will amount to £90,000 per
annum. (This can be considerably reducsd 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. !hn.
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 emall figure for a world-wide public relief §
policy« (On the more pessimistic calculation, the current
expense will amount to £900,000 per year.) In more normal
years and in boom years, the Authority will carry much smaller
stock and current expenses accordingly reduced. All expenses
‘of course will be financed out of the margin between dbuying

and selling prices,

17. The most important problem is the price poliey.
On this subiect, a commodity agreement will stand or fall.
Twice in recent months the draft Wheat Agreement has failed

Note 19, Thisscheme was advocated in 1930 by Nr.J.lovett,
Chief inspector of the FMS Department of Mines. Its main
feature is to allow a mining company to sell to a central
organisation &4 certain tonnage of tin not to be delivered
until the price has risen to the basic level. The company
must not produce that tin before the date of delivery. The
price paid hy the central body for such tin is the current
rice plus half the difference between the current price and
h;agasio price. OSee details in the Mining Journal £25/10/30,
Pe .
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of agceptance, the first time because a principal importing
govermnment thought the price was too high, ahd the second because
exporters thought the price was too low,.

There is no price which is fair or reasonable to
everybody. The Havana Charter Article 57(c) stuotes as one
of its objectives to achieve "a reasonable degree of stability
on & basis of such prices as are fair to consumers and
provide a reasonable return to producers, having regord to the
desirability of securing long=-term equilibrium between the
forces of supply and demand.' The latter clause can be inter-
preted in an unambiguous way if the forces of supply and
demand c¢an be objectively estimated; but an objective
eriterion on which prices can be judged fair, or return
reasonable, has yet to be found. (See Note 20).

In practice, in most present day internatibnal ‘
agreements, the price is likely to be determined at conference
tables. There ig scope for politieal influences and for quid=
pro=-quos = @.g+ @ higher price for tin in return for a higher
price for wheat. In this way the prices agreed for individual
commodities = if agreement is reached at all - can be far and
away from the long-term equilibrium between the forces of supply

end demand.

%oto 20. These sesmingly ethical terms are very common in the
ocuments of pre-war restriction agreements. Recent documents
are not free from them, See¢ the passage from the Third Inter-
American Conferenceon Agriculture, Caracas, 1945 quoted in
FAO: Report of the Preparatory Commission on World Food
Proposals. (Cﬂdb?OM) p.89.
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Yot it is highly important for the success of any
long=term plan for a commodity that price should be determined
as near aa possible to the long-term eguilibrium., With too
high price, stocks will go on accumulating, etraining the
financial resources of the Buffer Stock Authority. 4n opposite
error will create chronic shortage,with the result that the
buffer stock will be too small to ensure stability. In either

cane the system will break down.

18. The long~term equilibrium price of tin in the period
vetween the two wars was definitely below £200, When production
was unrestricted in 1940 and 1941, world tin output exceeded
the annual average consumption during the period by about
80,000 to 85,000 tons. Allowing for all temporary factors

such as the rearmement boom and patriotic and other motives
calling for an increase in output, the excess of productive
capagity at price around £200 or above was of the order of
magnitude of between one quarter and one third. If the cost
analysis in Chapter VI is correct, and if short-run demand

for tin can be ascsumed to be fairly inelastic, the equilibrium
price of metallic tin in the period under study should be about
£180. On this basis, if 2 buffer stock scheme as outlined here
had been formed in 1920, with a buying price of £160 and a
selling price of £800, 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 ground. The equilibrium price over the next ten
years cannot be sstimated very accurately. There are a number
of unknown factors at work ond likely to come in. The purchas-
ing power of the Sterling or dollar in terma of commodities
cannot be forecset with certainty. It is impossible to say
exagtly how far the tin industyy in the Far East will be
developed: all thet can be said is thet its capacity will
recover to the pre-war level in a few years time. It is
impossible to foretell what influence the changimg political
éoeno and the growth of trade union movements in the Zastern
countries will exert on the mining costs and their flexibility.
it is equally impossible 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 thatf
if 2ll 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 closely
obgerved. '

Nevertheless there are some less vague principles
wiieh can be formulated for the price policy of a future
buffer stock scheme. Firatly the rate of flow of tin into

the buffer stock and the size of world stock can be used as

/
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& chegk against the error in price fixing. Iif the stock is
very high snd inereases rapidly, there is a prima facie case
for stating that the basic price has been fixed too high; and
conversely in the opposite event. During the initial stage,
while research into the cost and demand conditions must be
carried out in detail, the Buffer-3tock Authority must
be allowed to operate in this trial and error manner, without
leaving too much diseretion to the Executive.

Secondly, assuming that the pressnt general expectat-
ion regarding the rate of recovery in tin production is correct,
world production will overtake consumption in & few years,
unless price falls sharply. There will be a state of excess=
capacity. The Buffer Stock Authority will be operating in
an extremely difficult condition. High cost producers will
go on produeing even at a price below their prime cost if they
have reason to expect thut by so doing they can defeat the
financial strength of the buffer stock., In these circumstances,
the prersquisite to the success of the Jcheme must be a very
low purchase price, probably around £140 on the pre-war hasis.
The financial backing of the Executive must also be so large
as to create confidence in it and to preclude speculation on
the exhaustion of its stocks or on its breskdown.

Thirdly, owing to the fact that it 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 between the buying price and the selling
price must be sufficiently wide to allow some flexibility in
the system. This price range can be narrowed down as experience
is gained and more commsnd of the facts is obtained. Estimated
again on the pre-war basis, if the basiec price is fixed at
£180, the buying price can be fixed at £140 or £150 and the
selling price at £210. Some stubility is temporarily sacri-
ficed in the first stage in favour of gsecurity and confldence.
After a year or so of existence, the range may be narrowed

down to £160C = £:00, or evan to figures nearer to £180.

20, The price fixed for the Buffer Stock Authority

should not be subject to too frequent changes, This is
desirable not only to ereate atability, but also because esch
new conferencs would afford a frech opportunity for bargaining
and pelitical intexference. On the other liand, we have seen
that ak the initial stoges at any rate, price policy must

be made flexible snough to correct errors. This dilemma

can be solved in thig way: The Buffer Stock Agreement is made
for a period as long asz 8 to 10 yeers = the minimum is O

yoars in the first instance. The basie priee is fixed ahead
either uniformly during the whole period or as a trend as in
the Wheat Agreement. Flsxibility can be obtained by introducing
some rules for automatic price adjustments. To give a concrete
example : Suprose the basiec price is fized at £180 with the
limits of buying and selling prices at £160 and £300
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respectively. it can be specified that these prices will be
operative only when the totsl world stock is between 30,000
tons and 80,000 tons. Ae total world stock falls below or
rises above these limits, the basie price will automatically
move in the opposite directibm, on a sliding scale depending
on the change in the stock figure. The upper and lower
limits of price will be adjusted aceordingly. The Buffer-
Stock Executive will thus have the responsibility of declaring
the prices according to pre-arranged terms, not of determining
them,

The succens of this operation clearly requires a
considerable improvement in the statistics of tin, Closer
international co-operation for increasing the comprehensiveness
as welli as the reliability of tin statistios is seriously

needed in any case.

2l. The operation of the suggusted plan will result in
the elimination of a number of high cost producers. This will
no doubt create some hardship, as any scheme for the
elimination of surplus capacity must do. There are high-cost
producers in all the countries where tin was mined he:oru the
war; but if certain cdnaitionl are not changed, the hardship
is likely to be congentrated in Bolivia,

The Havana Charter (article 63(d)) provides that
the countries participating in & control scheme "shall

formulate and adopt programmes of intemmal economic adjuatment

believed to be adequate to ensure asmuch pro;ress as
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practicable within the duration of the agresment towards

the solution of the commodity problem involved"” Such
programmes o internal adjusiment will obviously vary from
country to country; but they will inevitably teke time to
yield any result. Immediate. relief messures will be
necessary. Meanwhile, there is the danger that various
argunents will be put forward for the adoption of restrictive
measures whieh will in turn help to postpone the required
internal readjustment.

In the case of Bolivia, we have seen that the cost
of tin mining is high because of (a) natural conditions and
{(b) institutional ressons in the form of & complicated system
of high taxation. The former csuses are difficult to remedy,
but they are partly offset by the superior richneses of the
tin content of the mines. The latter defects are man-made
and should be corrected. Belivié urgently needs political
gtability and & reform of the fiscal policy. A simplification
and reduetion of the tax on ;in production and exports will 2
a long way towards reducing the costes, and on the operating
cozt alone, many Bolivian producers can well stand.ggaingt
Bastern competition. (See Note 2l). These measures for helping

———

ote £2l. The chief remaining worry will be the high treatment
coat of low grade ores. The writer is not qualified to give
opinion on technology; but it is possible that the cnnlglns
process for lower grade orss can be improved and their smelting
costs much reduced. ¥ith the destruction of the German tin

- gmeltars, there remain few smelters specialising in low grade
ores. On the other hand, the capacity for high grade ore
smelting has grown much in exeess of the mine output before the
war.
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Bolivian producers to stand on @heir own feet as far as natural
gonditions allow,will be superior to those permitted under
artiecle 27 of the Havana Charter, according to which subsidy
is allowed ,for the stabilisation of the return, to producers
of primary commodities in certain ciroumstances. Advantage
can, however, be taken of this szllowance as a short-temm
relief measure. The rate of subsidy should be fixed by the
10,0, Authority and made to decrease over & number of years.
As a gsupplement to the internal reform, Bolivia
will probably need external sassistance from the 'iorld Bank
or from the United States. The Bolivian levelopment Corporatiam
set up jointly by the Bolivian Uovernment and the U.S. Exﬁort- ‘
import Bank during the war, provides machinery for this
purpose, but its work hus yet to be seen. If the U.S.A.wishes,
for security reasons, to preserve Bolivian tin mines in
working condition, there is a prima faclie case for a special
biluterad agreement allowing the former to buy a fixed
quantity of ores for & period of years for special defence
purpose at a price which may be hicher than the market price.
Such an agrecment will have to be aprroved and under the
constant supervision of the I.T.0. Authority.
with such assistance from outside in order gradually
to put their own house in order, the Bolivian Government is
more likely to accept the scheme of price competition
supplemented byAa tin buffer stock. Correspondingly, there

will be less [ustification for producers and governments of
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producing countries to establish a quota system again.

22. A leading student of primary commodity problems
stated recently: "In meny fields it 1z common to xeep threshing
over broad idezs while aveiding the very difficult chore of
developing them in a blue print which can be sublected to
eritical tests', {(See Note 22). The suggestions put forward

in this study for tin may not satisfy the oriteria of a blue
print = nor is it eertain that a dlue print in the rigorous
sense of the word is desirable in our branch of study - but
they can certainly be sublected to tests and they should profit

from criticisms and amendments.

ggto 8%. Joseph S.lavis: International Commodity Agreements :
pe, illusion or Menace (Committee on Intemational Zconomiec
Policy, 1947) p.30.
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