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Prefatory Note

The present study, which is the first of a series dealing with the
relationship between coal and other forms of energy in the Eurcpean fuel
market, has been prepared by the Industry Division of the Secretariat of the
Economic Commission for Eurépe with the advice and assistance of the Research
and Planning Division, Provisional versions were submitted to the Coal
Committee of the Economic Commission for Eurdpe in December 1953 and
March 1954 and a special ad hoc meeting of experts was held in August 1954,
The comments made at £he meetings and'fhose réeceived in writing have been
carefully considered when preparing the final version, o0 ‘

The Secretariat wishes to express its appreciation of the assistance
-and co-operation of the numerous experts who gave freely of their time and
knowledge.

The Secretariat accepts entire responsibility for the facts presented

and the conclusions drawn,

hugust, 195.,

Geneva.
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INTRODUCTION

During the last two years the coal situation in continental western Europe
has been characterized by selling difficulties unknown since before the last war,
except for a relatively short period in 1950, In addition, pit-head stocks have
accumulated end in a number of cases there has even been some unemployment. Such
stocks are of particular concern to continental western Europe, where at the end
of 1953 they stood at 10,464,000 tons, which was two-and-s~half times the
corresponding figure for 1950 and more than four times that of 1951.(1) Further—
more, coke stocks at cokeries, at the end of 1953, amounted to 5,512,000 tons or
more than five times the tonnage held in 1950; these also weighed heavily on
the fuel market.(z)

This situation has developed in western Europe during a period when the
production and consumption of petroleum products which compete with coal have
continued to increase, and this has prompted the question whether the European
coal industry is faced with the prospect of the same steady attritionrof its
markets as has been seen in the United States,

The Secretariat, therefore, has produced this study in an attempt to throw
light on the probable developments in the relationship between coal and petroleum
products which might compete with it in the west Eurepean fuel market,

The body of the study contains four analytical chapters, while Chapter V
summarizes the findings in the previous chapters and sets out the conclusions;

Chapter I deals with past trends in the relationship between

coal and oil and partlcularly trends in the development of consumption;

Chapter II gives a picture of the probable developments, up to 1963,

in the general energy situation;

Chapter III indicates technical aspects of the use of coal and of

heating oils;

Chapter IV outlines the’ probable supply position of black oils in

the future; and

Chapter V sets out the conclusions reached,

(1) For details see Table 13,

(2) Difficulties of this nature have not so far arisen in the United Kingdom.
Sporadic unemployment, mainly in Belgium and France, has until now been
limited to occasional stoppages of one or two days but may increase if the
pit-head stock position does not improve.
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Further, an Appendix has been added“%hiéﬁiis divided into three sections,
dealing with the supply of coal, the supply of oil, and government policies:
towards oil, ' '

Since the issue under consideration is essentially one of the market
relationships between the two forms of energy, and the implications arising
from this, end since similar market relationships do not exist in economies
with centrally owned and co-ordinated systems of fuel supply, the study has been

confined to west European countries,
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CHAPTER I

PAST TRENDS IN EHE RELATIONSHIP BETWEEN COAL AND OIL

Between the 1930's and the present time black oils( ) have, as is shown by
Table 1, substantially increased their share in western Europe's energy consumption.
In 1937 western Europe consumed 498 million tons of coal and lignite, and only
13 million tons of black oils in coal equivalent. By 1953, total energy
consumption had risen by 22.5 per cent, but consumption of coal and lignite by
only 6 per-cent, The major part of the increased supply of energy was provided
by hydro-electricity and-liquid fuels; consumption of black oils rose by 340
per cent and that of hydro-electricity by 86 per cent. The share of black oils
in total energy consumption rose from 2 to 8 per cent, and that of ligquid fuels
of all kinds from 6.5 to 12 per cent.

Sorme obgervers regard this as the first stage in the same general trend
as in the United States, where ip 1951 black oils supplied éome 15 per cent of
total energy requirements and where the market for coal has certainly been
sharply linmited by the competition\froﬁ oil. Black oils have, however, not
been the sole competitor in the United States,’as, between 1945 and 1951, the
share of natural gas went up from 13 to 20,6 per cent; the result of this was
that the shgfe of coal in the market decreasea fror 50.8 to 39 per cent;.

zij-The term black oils used throughout the study covers gas/diecsel oils (correspond-
ing approximately to US fuels Nos. 2, 3 and 4) and fuel oils (corresponding
approximately to US fuels Nos. 5 and 6)o
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Table 1

Energy Consumption in Western Furope'®) in 1937, 1950, 1952 and 1953

(in millions of metric tons, coal equlvalent)( )

| ®

(e)

Primary forms of energy 1937 |, 1950 | 1952 1953
Goal and lignite () 498 488 534 528
Inland consuniption of liquid fuels 38 68 82 91

i of which black oils 13 40 50 57
_ white oils 25 28 32 34
Natural gas 0 1 3 L
Hydro-electrlcity Ll 66 80 82
Total 580 623 699 705
Bunkers (liquid fuels) N 9 11 16 174
Grand total . 589 634 715 T2
Sources: Coal and 1iénite - Quarterly Bulletin of Coal Statistics, ECE, Geneva,
Fuel~-0il -~ World Energy Supplies in Selected Years, 1929 to 1950,
New York, ' September 1952,
~ Energy Resources of the World, Unlted States Goverrment
Printing Office, Washington, D«C., 1949,
~ Third Report on Co-ordination of 0il Refinery Expansion
in the OEEC countries, Paris, June 1953,
-~ OEEC Statistical Bulletin, General Statistics, Paris,
November 1953, .
(a) Austria, Belgium,Denmark, Finland, France and Saar, Western Zones of
Germany, Gréece, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland, Turkey, United Kingdom and Yugoslavia,

The various fuels have been converted into coal equlvulent according to
their calorific values, as follows:

1l ton of coke = 0,9 tons of coal -

1 ton of Austrian, Czechoslovak, French or Hungarian

liznite = 0,6 tons of coal

1 ton of German or Polish lignite = 0,3 tons of coal

1 ton of other lignite = 0.33 tons of coal ’

1 ton of refined oil'products = 1.5 tons of coal

1,000 m3 of natural gas = 1.33 tons of coal
Hydro-electricity has been valued at the amount of coal that would have
been needed to produce it in thermal-~power stations, viz:

1,000 kWth = 0.7 tons of coal in 1937,
1,000 kiWh = 0.6 tons of coal from 1950 to 1953.

Variations of stocks at pit-head have been taken into account, Foreign
bunkers have been excluded in the case of the United Kingdom but included
in that of other countries. The consunption of fuel wood, peat etc.,
and coal and coke exported have been excluded, FEnergy used for the
conversion of coal and lignite into gas, coke, briguettes or electricity
has been included,

and
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Natural gas resources in western Europe, according to present knowledge, are
relatively unimportant but large-scale prospeeting is in progress. The main
question is the trend in productlon of black oils,

In considering this trend, it is, however, difficult to distinguish between

_three major factors: first, the influence of éovernment,policies; secondly, the
general energy shortage with which western Europe has been afflicted throughout
rmost of the post-war period; and third, comparative econormic and technical
advantages. The changes which have so far tal:n place in the pattern of energy
consurption in western Europe result from the combined effect of all these
factors, and it is not easy to make any trustworthy estimate of the strength of
any one factor separately,

Differences as between countries in Black 0il Consumption

The varying importance of the three factors is reflected in the considerable
differences, as between countries, in the share of black oils in the energy

market, excluding hydro-electricity, natural gas and wood shown in Table 2,
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Table 2
Inland Consumption of Solid Fuels and Black Oils in.
Western Europe and the United States, 195
(in millions of metric tons)
Solid fuels Gas and Fuel oil [Black oils as
Country (coal equiva- |diesel oil | percentage of
' ‘ lent) (real weight)|(real weight)  columns
7 5 T A+B+C
" Greece 0,3% oaz9v 0e51 80
Norway 1.3 0.60 0.71 60
Sweden 6.0 1.82 2.08 L9
Italy and Free Terri-
tory of Trieste 10,4 1.26 " 3.82 L2
Portugal 1.1 Dol7 0630 39
Switzerland 2.2 0.70 0.15 37
Denmark 6,0 0036 0.82 23
Irelgnd 1.9 0.10 ek 21
Finland 2.0 0019* Oo:u-l— 20
Austria » 6q0 Ool9 0056 16
Spain 11,7% (a) 0.902) 15
France and the Saar 72,8 2,13 5,16 13
Netherlands 16,8 0,70 0.96 13
Turkey 4O 0,28 0,06 11
Belgium and Luxembourg 28.9 °9L(b) 0°80(b) 8
Yugoslavia Lo8 0.15 8
United Kingdom 212,9 BoOh 3.87 5
W, Zones of Germany 138.1 2.19 0082 3
" ‘Total western Europe(c) 527.8 15.51 22,15 10
United States 402,8 680 84,8 36

‘Squrces:
Note:

(a)

(b)
(c)

Table 1 have becn used,

Quarterly Bulletin of Coal Statistics for Europe, ECE, Geneva,
OEEC Statistical Bulletins, General Statistics, Paris, May 1954,
Petroleum Press Service, London, May 1954,

For the conversion into coal equivalent, the coefficients given in
The percentage of black oils refers to .
total black oils, in coal equivslent, expressed as a percentage of
black oils and solid fuels together, also in ccal equivalent,

Including bunkers to all vessels in the Spanish Peninsula but exé¢luding =
deliveries to ocean-going vessels at Canary Island Ports.
Apparent consumption, '
Including Malta, Gibraltar and the Channel Islands,.-

e e
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The.high percentages shown for Sweden and for most other coﬁntries with
little indigenous solid or liquid fuel, are mainly‘a reflection of the fact
that first, where transport charges are iﬁvolved, oil can support’ long hauls
because of a higher calorie-per-ton ratio; 'ahh secondly, that during the post=
‘war period of coal shortage it has been the coal~importing countries which have
sufferedAmest from high pficee and irfegularities in supplies,

Swedish experience, as an example, showed that between 1950 and 1953 oil
suppliee were more dependable than coal, Between these years, Swedish consumptlon
_ of fuel oil rose 51gn1f1cantly (and would undoubtedly have rlsen even more had
not total ensrgy consumption in 1953 been depressed first by the unusually nild
winter; and secondly by a certain falling~off in indﬁstrial production) but‘
Sweden was able to secure these inereased supplies of oil in‘spite of the fact
that, pfiof to’i951, about 4O per cent of her fuel oil requirements had been
supplied from Iran. '

Conversely, the low figure of oil consumption for the Unlted Kingdom reflects
its position as a net exporter of coal as well as the low prlce of coal there in
comparisoﬁ ﬁith other West Europedn countries.{ West German figures are even
lower and reflect a lqng-standlng policy of dellber“tely reducing the dependence
of the econony on imported fuel. )

Government policies in most countrles have often discriminated against oil
':in,favour of coals Fiscal convenlence has led to the imposition of relatively
heavy indirect taxes on petroleum products, most frequently and most heavily on
while oils eut also, in'a_nuﬁber of instances, on black oils. These have not,
in most cases, been explicitly intended to favour cozl but it is significant,
nevertheless, that they have been most commonly resorted to 1n coal-producing
countries, although in countries without significant 1ndigenous coal supplles
effort has been dlrected towards the development of hydro-electrlclty and natural
gas at the expense ef both coal and oil, While the incidence of tax on coal is
uneven as between different west European countries; it is nowhere very marked, the
maximum being 12 per cent of the c.i.f. price against a corresponding figure of
almost 35 per cent for fuel oil. As in the case of petroleun; it is fiscal

rather than protectionist reasons which have led to the development of coal taxes.
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4 number of governments, inspired by a variety of considerations, have
encouraged the development of indigenous refininb industries and, in some cases,
domestic production of crude oile The extent of this action has varied
considerably fron country to country, and details will be found in Section III
of the Appendix. 1In most cases,however, import duties of one kind or ancther
‘have been involved, so that the effect has been, as with indirect taxation, to
‘raise the price of oil and therefore'to'diécriminate in favoor of coal,

- Differénces in'Black 0il Consumption as between Consuming Sectors . |
, Examination - on the basis of somewhat’ incomplete statlstlcs ~ of changes
in the proportions of different types of fuel used in consuming seotors, .
suggests that the modest degree of substitution which has so far taken place
has been on a wide front, and that with one striking exception, penetration has
not been especially deep in any one sector. The exception is shippiné, which
has almost entirely gone over to oils,

Shipping |

Acoording to Lloyd's Register, oil-fuelled steamships and motorships
together accounted for just under 81 per cent of the total gross tomnage of the

~ world's merchant fleet in 1950, as compared with 39 per cent in 1929, The

- change-over to oil in the world merchant fleet may be virtually complete in

. another ten years}if the steady trend of the last thirty years continues. Of
the 1,074 ships launched in the world in 1952, with a gross tonnage of

holy mllllon tons, only forty-eight small vessels totalling 54,000 tons, or
1 per cent of the total, were designed to use coal, '

hs a result of this transition, oil bunkers are increasingly suporseding
coal bunkers and western EurOpe has lost 1ts predominance as a bunkering area,
since oil bunkering can now take place in most ports of the world, However,
“as shown by Table 3, western Burope has retained its share of the declining
volume of coal bunkers, of which the United Kingdom supp;ies.thermgjor parte
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Table 3
Coal and Oil(a) Overseas Bunkers, Furope and Rest of the World

1929 to 1950

(in millions of metric tons)

Area and Year Coal A 0oil1 | 4% Total(b)
Europe 1929 29.3 8845 2.5 11.5 33.1
1937 247 70.0 ° Tl 30.0 3504
1950 649 LOo5 6.7 59.5 17.0
(of which
United Kingdom, 1950) (4.0) K765 (2.9) 5245 (8.4)
Rest of the World 1929 17.4 67.5 5.6 32.5 25.8
1937 17.8 455 4.3 Shed 39.3
1950 Lo2 7.1 36,5 92.9 59.0
Total | 1929 | 46.7 92,0 8,1 8.0 | 50.9
: 1937 L2.5 57 .0 21lch 43,0 Theb
1950 1.1 . 1.5 43e2 85.5 759
Source: World Energy Supplies in Selected Years, 1929 .to 1950, New York, 1952,
(a) Including petrol for aircraft for which separate statistics are not in
nost cases available. The tonnages involved do not appear to be
significant, :
(b) Coal equivalent: 1 ton of oil equals 1.5 tons of coal,

Railways
Steam locomotives in western Europe have not switched over to oil to the same

extent as ships, During the shortage of coal irmedictely after the war, some

oil~-burning steam locomotives were introduced but, except in France, little oil

is now being used for this prupose. In France, annual oil consumption in stean

locomotives is of the order of L million tons, as against 6 million tons of'coal(l);
No censiderable increase is likely to take place in the use of oll for steam

locomotives but an increasing use of diesel-electric and electric‘engines is to

be expected. as is shown by Table 4, it is striking that no countries in west

Europe, except for the United Kingdom, contemplate putting new steam locomotives

into service,

(1) International Railway Statistics, Bern, 1951,
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Table 4
Number of Locomotives in Western Lurove, 1951, 1952 and 1953
Position at the end of Each Year
e 5 Ny Total stock L ©New locomotives brought ‘into-service and op order in 1952
- .Q°??t?Y-f",-<f Tear ) Stéam ? Diésel ! Flectric Rail ? Steam B ' Diesel . . E . Electtigr ' | Rail motérécaré“"“"
: B et eleetrie T ‘motor vehicles | 1y corvice | On order | In gervice | On order | In service | On order In service | On order |
. _ i ' ' ' i , . 4 b e e S
Austria - . 1951} 1,813 16 i 258 67 i) - I R ' -
¢ 1952 . 1,677 18 i .. 275 75 ) - - 2 18 13 bl el 8 e
' 1953 o0 . i ) .e ' ae ’ ;) L. . . .
: 3 ‘ iy .. : o
Belgium © 1951 2,559 5 26 192 ) : '
;1952 ! 2:176 5 26 , 20/, P) - - 3 - 12 I S 50 8 71
1953 . 2,057 5 26 e ;)
Dehmark 11951 775 51 - 399 i)
1952 726 1 57 . - 456 ) - - - 4 - - 33 41
1953 e .0 - L] a)
Finland 1951 817 5 ' - 20 )
1952 812 2 . - . 37 !) e * .9 (] s s o L)
: . 1953 . ee se ) e ') '
. France ‘ ;1951 | 11,032 144, 936 1,164 ) E ' R IR
- L1952 10,100 160 964, 1,220 L) 23 - 12 99 © 28 - 197 93 253
| 2 2 T .o .o s i) : . '
| Western Zones L1951 14,430 | 140 v ¢ o 463 1. 813 )
{  of Germany Y1952 10,913 | 146 462 648 i)"” 8 - 4 - 2 22 54 34
11953 10,070 ; 148 | 466 ‘e Y )
Greece 1951 | 251 . 6 | 6 72 )
. {l, 1952 .o ; .o ve .o ,) .e .o e .o o X se N
_ ! 1953 os | e e % . %) |
Ireland P1951 632 | 7 - 32 L) ' 4 56
1952 62/, | 7 - 39 ) - - - 12 - -
. | 1953 f ,e os . o ;)
i i H .
Ttaly L1951 | 3,810 | 57 1,559 1,185 )
L 192 | 3,707 &0 1,562 1,251 ) - - - - 5 12 34 13
Luxembourg L1951 7 132 | - - 20 ) )
| 1952 | 131 | - - 20 )y - - - - - - -
;1953 ¢ 131 5 - . )
i ] 1 |
Netherlands [ 1951 | 668 212 52 345 ) | |
1952 | 588 . 220 91 375 ) - - 10 151 40 4 42 100
: i 1953 419 i 239 9 418 ) oo
i Norway {1951 | 481 1 81 142 ) ' ‘
| | 1952 ¢ 49 1 1 9l 151 ) - = - - 10 28 n 47
| 1953 . 459 ;1 % | . ) | i | o
{ 1 . : i ' : : : . . ; . H

~ continued overleaf -
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Table 4 {Continued)

e L 1 m[ Teimmorre o Tobal stoek.... .. : »ﬂ New 1dcomo£i§éé Eroﬁghf‘into service and on order in-1952- .-
Country < -l Year©in . b Diesel | a .. 1. " Rail o " Steom.. ' Diesel " Electric - . Rail motor-cars
ST T stean T oppte | Blectric i Tt des - - - — : » i : ‘
i electric | mOLOr VeRiClesS | 1n ‘service ! On-order ! In service |{ On order ! In service | On order ' In gervice : Un order
- Sweden , 1951 K or . } . .o .o 5 ) : % % ,{ ? t l
; 1952 7 .. .o 2 se e ':) . ‘ e i .o i o é ve . g e § .
1953 _'; s . L) i . se ! ) ] ; ¢ i : ' ;
: : b ) ; : i : i
Switzerland 1951- 268 3 646 86 L) ! * . 3 .
1952 263 3 651 87 5 - - - Lo 5 1 1 o
: 1953 235 3 . ' . ) ; : ' ! ;
, Trieste (British and | 1951 4| - 2% 9 0) f o |
. United States Zones 1952 Yo - 2/, : 11 %) e .o .o , ‘s ; .e | .. .o ? .
; only) R | 1953 el - 2/, . ) |
H i i : - . H H i
| Turkey i 1951 888 | - - 18 ) ; , § |
b Po1952 1 882 | - - 33 g; 3 * - - - - ; - 14 e
- f 1953 : L X 2 . P .o . X e ; ;
| United Kingdom i 1951 1 19,103 ! 148 33 2,147 gg 4 ] A g - i é :
[ : , ‘ 19521 18,859 : 211 58 i 2,170 | 211 {209 ; 63 66 i 25 13 ; 38 : .o
i 1953 | 18,553 1 258 0 6L . ) ) } ; o o |
Lt : . ! ; : . L ; ;

Sources $ -~ Annual Bulletin of Transport Statistics, ECE, Geneva, 1952.
- Quarterly Bulletin of Buropean Inland Tramsport Statistics, Geneva, ECE, Vol. V, No.4, 1953.



E/ECE/191
page 13

The main'part of railway trgction in Zurope, owing to the high density of
traffic, will probably be better suited to electrification, which may indirectly,
where hydro-electricity is not available, save part of this market for coal.
Diesel locomotives have hithertO»mainly-been used for shunting but in some
countries they are now used for long-distance haulage and this trend, though not
\ A similar
trend has taken place in the United States, and it is reported that since 1950 a

yet of great importance, will probably continue at a higher rate,

number of the major railway companies have compieted the dieselization of their
railways, '

Iron and Steel Industry

“In the iron and steel industry the use of oil has been confined to the open-
hearth steel-making process, and in the British iron and steel industry this is
having a pronounced effect on the demand for raw coal, i.e,, excluding coal needed
for coke ovens which represents 75 per cent of its requirement, The use of oil

is progressing but has not yét advanced very far,

Table 5
0il Consumgtlon in the Steel Industry in Western Europe and the United States,
: 1952 and 1953 ’ :

(in thousands of metric tons)

0il consumed Crude steel produced
Country or region
1952 1953 1952 1953

Belgium 82(a) 77 5,084 - 4,533
France 180 oe 10,867 10,000
Saar - - 2,823 2,684
Western Zones of Germany - - 15,806 15,420
Italy and Free Territory : _

of Trieste 270 335 3,535 3,498
Luxembourg 9 8 3,002 2,659
Sweden 281,(b) 283(b) 1,689 1,786
United Kingdom 910 1,333 . 16,681 17,892
Other west Buropean countries 200% 200% 3,869 4,360
Total western Europe 1,935 os 63,356 62,832
United States 8,008 oo 84,521 101,253
Sources:~ Quarterly Bulletin of Steel Statistics for Europe,

ECE Geneva, June 1954.
- Annual Statistical Report 1952, and Monthly Report, December 1953,
American Iron and sSteel Institute, New York.,

(a) 1951.
(b) Including iron foundrles attached to steel works.
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Thermal Power Production

The electric power industry, the largest coal-consuming industry, also uses
very llttle oil except in coalﬁumportlng countries,

Table 6 shows the 1952 consumption of solid fuels and oil in public power
plants in those European countries for which statistics are available; United
States figures are also shown: . |
‘ . Table 6

Con umgtion of Solid Fuels and Oil in Public Power Plants
in Selected Countries in 1952

(in thousands of metric tons)

Country  |Solid fuels |- 0il
Austria .. ' {337 63
Belgium ' 4,048 25
Dermark 1,302 179
France : - bL,555 552
Western Zones of Germany 16,186 60
Netherlands 3,173 198
Portugal : 79 3
Turkey B : 307 25
| United Kingdom _ 35,900 ‘ 68
United States 97,105 9,610
Source : Information submitted by the country concerned,

Residual fﬁei Biiwéhd coal are strong competitors in United States power
plants in cases where oil can reach the plants by water, since modern electric
power plants,can burn coal as efficiently as oil. The use of coal in United
States power plants is steadily increasing, These plants as a whole have
greatly increased their efficiency in the use of coal even since 1937 when they
required 0,650 kg of coal to generate one kilowatt hour, whereas in Decémbar 1953
the amount was 0,470 kg only, a rate of consumption only attained in individual

modern plants in western Europe.
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Gas Industrv

The gas industry of western Europe is stlll dependent upon coal or coke as
raw material for the overwhelmlng part of manufa ctured gas production, However,
the recent expansion of petroleun refining in wgstern Europe, which has resulted
in the placing of increasing quantities of black oils on the fuel market,vcoming
at a time when in certain countries there is a progressive reduction in the
availability of gas coal, has encouraged those responsible in the gas industry
to look for raw materialévother than coal or coke.

Black oils have, up to the present time, been primerily used for the
carburation of waéer gas, butlthe deveiopment of these processes, which was
linked with that of watér.gqs pfoduction, has never grown to such an extent as
to endanger the manufacture of gas from coal by classical methods,

Recently, however, an even@,‘which passedvalmogt unnoticed, took place in'
various countries when processes were developed and industrial plants were set up
for the direct processing of fuel oils into town gas., Although the volume of
gas produced by such plants is still relatively insignificant, there is 1ittle
doubt that the coming years will witness an'increasing development of. such plants
in regions where fuel oil'is availabie at cheap prices, It has been estimated
that the consﬁmption of fuel oils by such plants might, in each of certain European
countries, amount withiﬁ two or three years to over 100,000 tons per annum. ‘

This will imply some shift/from‘coal to oil and, aithough the: full economie
potentiality of these processes is not yet fully known and there are still some
minor technlcal problems to be overcome , there is no doubt that the p0861b111ty
of produ01ng a gas at about 10,000 kcal/m s which makes it partlcularly suztable
for long~dlstance transportatlon, together w1th some yield in tar oils will prove
of interest, 4

In the face of such developménts, coal has a possible answer in integral
gasifigatidn whiéh should enable the gas manﬁfécturef to free himself from the
fluctuatious of the coke market, ' » '

Fuel oil has also, in the last few;vearq entered anather sector of the gas
industry. It has become a regular practlce in coke-oven operatlon, ‘when it is

desired to increase the yield in gas calories by 8 to 10.per cent, to incorporate
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into the coal feed from 1.5 to 2 per cent in weight of heavy fuel oil, 1In this
process fuel oil is complementary rather than competltlve with coal as}iﬁ'gives

a gr sater i‘exnblllty in the manufacture of coal gaso An 1ncrease in the use of
o1l for this purpose can only arise from 1ncreased actlvity in the coke—oven ‘
industry., '

" Hougshold Consumption

Informatior oh the use of oil in the domestic Sector is scanty. The available
statistics are shown in Table 7, (the percentages are calculated on a basis
which excludes fuel wood), ' -

Table 7
(a)

0il Consumgtlon in the Domestnc Sector in Selected Countries

A My o A e SIS

(in thousands of metric tons and percentage of total heat consumed)

Countries Pre-war 1950‘ o '1951 1652 ' 1953

Tons| % Tons % Tons % - 1 Tons % Tons %
Belgium 70 {L.2 230 | 3.9 225 | 3.7 | 294 | 48 326
France | 250 |2.0 | 612 | 5.4 706 | 5.2 | 818 | 5.8 | 99| ..
WoZones of | , : _ ' : '

Gexmany 160 lqo 77 Oaé 129 098 160 Oa9 e (X
Sweden 130 8,00} 600 | Lo ms ] oo ) 950 | .. | 3,100 | salb)
United ' o R o - : .

. Kingdom | 245 {2.7 365~ CRab b BR5 § 205 ' 465; 27 L8O | 2.5

Sources: Information made available to the Secretariat by countries in
. ~ connexion with the Secretariat Study on Fuel Consumptlon Trends
in the Domeutlc Sector now in hand,

(a) In addition, an increising amount of liquefied petroleum gas is being used
in the domestic sector everywhere; . in France; for instance, 364,000 tons of
,8uch gases were used in 1952 ageinst 119,000 tons in 1938.

(b) Including only solid mineral fuels and oil.

The flgures glven in Table 7 should be treated merely as g1v1ng the order of
magnitude; a sirict comparlson between countrles 1s not poesmble because of the
ifference in coverage@ It emerges . from the table, however, that Sweden is an
outstanding example of a rapldly grow1nc 011 consumer, one of the reasons belng
that centval heatlng predomlnates in that r'oum‘,ry, and most exlstlng boilers are

easily converted to burn oil,
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Although information is not available for Demmark and Norway, the development
of oil consumption is probably similar, although in the latter country heating by
electricity plays an important r6le, ' |

On the west European continent, where heating by individual stoves predominates,
available information indicates that in Belgium and France oil burning is
increasing, though the level is so far still very low,

In the United Kingdom, ¢il consumption is of little importance and will
\ probably remain so as long as the open fire continues to be the niain method of
home~heating, | '

Conclusions , , , _

The past gives little guide as to either the severity of the competition which
coal may expect from oil in the future, or the fields in which that competition
might be most felt, What it suggests is that the field of competition between
the two fuels is extremely wide and indeed almost co~terminous with the general
energy field, This view finds support from the experience of the United
States where comparison of five widely different important fuel-using industfies(l)
over a large number of States (in which the price relationship between coal and
oil varied considerably) suggested that there was no systematic tendency for one
industry to rely more on one fuel than any other, and that the main explanation
of inter-industry and inter-State differences in the proportions of the two fuels
was to be found in variations in relative prices.

It is now necessary to try to form some impression of the probable balance
of_supply and demand in the general energy field over the next fenryears or so,
and to examine the suitability of oil and other forms of energy for differept
purposes, within the general energy field, from a technical standpoint and

other aspects,

(1) Beverages, paper,’structural clay products, oils and fats, and machinery,
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SUPPLY .AND DEMAND IN THE GENERAL SNERGY MARKET IN 1963

The development of the relationship between coal and black oils closely
depends on th- zsneral balance of energy supply and demand, which cannot be
forecast with any confidence, The following exercise should be. regarded,
therefore, rather as an attemgst bo work out the implications of a number of -
assumptions than to prediét prpbable.trends over the next ten years,
Nevertheless, unless the assunptions are far-fetched, it is possible in this

way to ascertain at least the range of probability,

The Demand for Energy

As already indicated, it is in the general energy market (i.e. excluding
road, air and‘increasingly sea transpori) that coal and black oils compete,
Consideration of the probable development of demand can; therefore, be confined
to this field. The probable development of demand by-the transport industry
is of-interest only in so far as this helps to determine the supply of black

. oils which will enter the general energy market.
In 1953, apparent consumption in the general snergy market in western

(1)

Furope amounted to some 660 million tons in coal equivalent. Assuming

a 2.5 per‘cent average annual increase in gross national production and a
gradual reduction in the ensergy condumad per wnlt of national oubtpust of .1,25 per
cent per year, the apparent consumption in the gensral west Buropean energy
market could be expected to reach 750 million tons by 1963, an increase of

13.5 per cent over the 1953 figure. A 2,5 per cent annual increase in gross
national production is, for many countries, inferior to, and for a few others

only slightly above, that achieved during the period 1938 to 1951 - a period

-

(1) See Table 1, where total energy consumption is shown in coal equivalent
as 705 million tons; of this, white cils amountéd to 34 million tons
and about 10,4 million tons of gas/diesel oil are estimated to have
been used as motor fuel, This table and the subsequent calculations
exclude wood fuel from consideration, although in some countries it is
used to a considerable extant; particularly in the domestic sector,

It is; howsver, not possible to find reliable statistics on wood fuel
consumption, which is known to be decreasing steadily not only in
relative importance, but also in absolute amount,
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national output of l.25 per cent per year is slightly more than that recorded in
the United States and in the United Kingdom during the period 1913 to 1947.(2)

affected by the war years. A reduction in the energy consumed psr unit of

The adoption of assumptions leading to a lower energy demand than
750 million tons coal equivalent by 1963 would seem unreasonable and, indeed, if
genesrally adopted as planning assumptions, might cdrry with them a risk of fuel

shortage - the effacts of which on national production would be most damaging.

The Supply of fnergy

The sources of supply to mest this demand are indigenous coal, lignite,
crude oils, hydro-electricity, natural gas, and imported solid and liquid fuels.
It is assumed that supplies of energy from nuclear fission will not be
sufficiently developed during this period to play any sighificant role.

In this section an attempt has been made to arrive, by deduction, at the
requirements in hard coal in 1963 on the basis of certain assumptions, mainly
concerning oil, Before Qutlihing these the following assumptions for other
sources of energy must be stated:

Hydro-electricity: Continued development may be expected but, as much of

the economic water power has already been tapped, it will continue at a lower
rate than in recsnt decades, Qutput of hydro-electricity in 1953 was equivalent
to 82 million tons of coal and it is sstimated to increase by 1963 to the
equivalent of about 111 million tons of coal eqpivalent.(B)

Natural gas: Production of natural gas amounted to about 4 million tons
coal equivalent in 1953; a further increase of 10 million toné is anticipated

by 1963( 3)

Imported solid fuels: Imports of coal into western Europe in 1953 amounted

mainly in Italy and in France,

to 15 million tons. It has been assumed that the total figure will remain

unchanged in 1963,

(1) "Zconomic Survey of uurope since the War", 5Ci, Geneva, 1953, page 66,
column 3,

(2) "Economic Survey of Surope in 1951", £CE, Geneva, 1952, page 152,

(3) Secretariat estimate.
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0il: Because of its preponderantkcontributioﬁ to total révenﬁe; the sale
of oil'to ﬁhe inland transport market is the factor which mostAiﬁfluences
refinery throughput. If, therefors, western Europe were a clésed economy, the
supply of black oils entering the general energy market would depéﬁd on the
‘demand from transport for white and black oils and the patterﬁ of refinery output,

It has been assumed that the demand frém inland transport - essentialiy for
motor vehicles ~ will increase by not 1ess than 40 per cent and perhaps as much
as 70 per cent during the period under review, Although this represents a
faster rate of increase than that shown in Table 1 for the period 1937 to 1953,
in fact the annual rate of increase in recent years has been about 7 per cent,
When considering thesse figures it should be remembered that between 1940 and
1950 war-time influences were predomifiant and that only recently has the
situation begun to develop normally. It has further been assumesd that the rate
of increase in demand will be the same for motor spirit and gas/diesel oil.

For bunkers, on the other hand, no significant increase in demand has bsen
envisaged. Bunkering of black oils in western Europe has developed as follows

(in millions of metric tons):

1937 - 6,0
195 - 7s5
1952~ 11.0
1953 - 11.3

The steep increase since 1950  reflects the closing-down of the Abadan
réfinery. As it szems likely that this refinéry will come on stream again in
the near future, and as the Aden refinery has recently started production, it has
been assumed that, at most, oil bunkering in western Europe will not exceed

(1)

12 nillion tons.

(1) Table 20 shows the refinery position in the Middle East and elsewhere,
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As stated elsewhere in this study, the proportion of black and white products
obtainable from a given quantity of crude oil can be varied greatly, It may,
however, be assumed that the proportion of black oils produced will not be higher
than in 1952 and proba.ly no higher than that planned for l95h; Indeed, as g
indicated in Chapter IV, it may well be lower, In view of these uncertainties,
calculations have been made on two bases: the output pattern of 1952 and that
planned for 1954, as dsrived from ths figures regarding product output propoftions

shown in Table 18, i.es:

1954 ‘ 1952
(planned) (actual)
: %
Motor spirit 26,7 2345
Gas/diesel oil 20,3 20.5
Fuel oil 38,7 Li o5

These caleculations are brought together in Table 8, from which it is apparent that
even on the most favourable assumptions the quantities of black oil available on
the general energy market will, in 1963, not amount to more than 55 million tons,
or 82,5 million coal tons equivalent, and they-pight, under certain circumstances,

be no more than 30 millibnrtons, or 45 million coal tons equivalent.(l)

Table 8

Availabilities of Black 0ils in 1963
Based on the Indicated Agsumptions

(in millions of metric tons)

Estimated availabilities for 1963 based on1
1954 planned 1952 actual

output pattern output_pattern |
. A B A B

Output of white oils 23,5 28,5 23.5 28,5
(yisld in % see previous paragraph) (26,7) (26.7) (3,5) (2315).
Output of black oils | 52 63 65 o
(yield in % see previous paragraph) (59) (59) . (65) (65)
Deducts i °

Used in inland transport 10 12 10 12
Shipping bunkers 12 12 12 12
Avajilable for general energy marxet 30 39 43 55
A = 40 per cent increase in demand for white oils,
B = 70 per cent increase in demand for white oils,

(1) It is assumed that, as regards oil, no major change in fiscal policies
will take place. IR
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Europe's external trade in oil products should, of course, be taken into’
account, but at this point the difficulty ofrmaking reasonable assumptions
becomes almost insuperable. The position may be affected by trade in either
direction in either black oils or white oils. It has been assumed arbitrarily,
therefore, that in 1963, as in 1952, the‘net effect of all such operations will
be to add to Europe's supplies a tonnage of black oils equal to 15 per cent of
her total refinery output of such oils, Adopting the same asshmptions as in
Table 8, this would mean additions of regpectively 8, 9.5, 10 and 12 million tons
to the black oils available for the general energy market and the total figures
would then become 38, 48.5, 53 and 67 million tons, In coal equivalent, this
‘would correspond to 57, 73, 80 and 100 million tons, figures appearing under

item 5 of Table 9 which sets out the demand for home-produced solid fuels,

- Table 9

Demand for Coal in 1963 based on Indicated Assumptions
(in millions of metric tons coal equivalent)

fstimated demand for 1963 based on: -
1954 planned 1952 actual 1953
output_pattern output pattern
A B A B
1. Demand for general energy 750 750 750 750 660
'12. Supply of hydro—electrlclty 111 111 111 111 82
3. Supply_of natural gas ST 14 1 14 L
Lo Imported coals 15 | 15 15 15 15 |
5..Supply of black oils .57 7 80 100 46 |
“Total, Items 2 to 5 . 197 . 213 220 240 RYAY4
6. Requirements of coal 553 537 530 510 - 513
7.~ of which, brown coal . 1O 1O W __ | 10 33%
8. Requirements of indigenous ’
hard coal ‘ 513 L97 4,90 470 480

hO pvr cent increase in demand for white oils,

70 per cent increase in demand for white oils.

oo - e mcame s = e
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It will be seen that, on the basis of the assumed maximum availability of
black oils, a similar rate of coal production by west Buropean countries to that
attained in 1953 would suffice, but some reduction of coal imports might be
contemplated; at the other end of the range of possibiiity there would bé a
need for an increase of 40 million tons in coal production.

The possibility of expanding brown coal préduction is somewhat limited, and
it ssems unlikely that it c-uld be raised to more than 40 million'tons hard coal
equivalent from the 33 million tons produced in 1953, This implies an increased
need for hard coal production ranging from nil>(with a possible reduction in the
tonnage of coals imported) to 33 million tons (with imports of coals remaining
- unchanged) or an increase of 6,9 per cent during the period 1953 to 1963, or
slightly less than 0.6 per cent per year, '

In the absence of an economic recession, the figﬁros given in Table 9, as
demand for general energy, might represent a minimum. If a different set of
assumptions, based on an increase of 3.5 per cent per annum in gross national
production and a reduction in the energy consumsd per unit of national output of
1 per cent per annum wers adopted, figures which are not unreasonable, the demand
for general energy in 1963 would then be increased from 750 to 840 million tons

coal equivalent and the last three items of Table 9 would read as follows:

Estimated demand for 1963 basad on:
1954 plannsd 1952 actual 1953
output pattern output pattern
A B A B
6. Requirements of coal 643 627 620 600 513
7, ~ of which, brown coal 4O e 40 L0 33
8. Requirements of hard coal 603 587 580 560 480

It is improbable that hydro-electricity or natural gas production could be

expanded much beyond the figures shown in Table 9, and it will therefore be seen
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that on the basis of these assumptions, hard coal output would have to increase
during the period 1953 to 1963 by between a minimumvof_BO million tons and a
maximun of 123 million tons. This would be edpivalent to a rate of growth of
16,6 per cent or 25.7 per cent during the period, or an annual increase of

1.6 and 2.3 per cent, unless the energy requirsments are to be met from other
sources such as a still higher figure of imported coal or an increased use of

black oils.,

Goncluéion _

While it is imposéible to say which set of assumptions should be adopted,
it would be reasonable to assume that over the next ten years the position in
the general energy market would possibly be balanced and at times might be one
of shortage. In any svent, it would appear,that a radical contraction of the
market for hard cosdl is improbable,
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CHAPTER TII

TECHNICAL ASPECTS OF THE USE OF COAL AND HEATING OIiS

The comparative technical characteristics of coal (and of some of its
products) and of oil as heat-~producing agents, are examined in this chapter,
" Attention is then directed to the present extent and possible future growth of
installations permitting rapld switches from coal to fuel oil, )
1, Properties of Coal and Heating Oils as Fuels

When trying to evaluate the most important properties of coal and heating

oils as fuel, it is necessafy to distinguish between heavy and light fuel oil as
well as between the main'forms in which coal is used, The following summarizes
in general terms the propertﬂes ~ not all equally important -~ of those fuels.

A high heat content per ton is seldom important as such, except in the case

of sea~going shipping although it has, of course, an inrfluence on transport costs;

for areas remote from producing centres, c¢il will be cheaper than coal because it

(1)0

The high flame-temperature which oil possesses is important, not only because

weighs less per calorié and is less bulky to transport

it enables high furnace temperatures to be reached, but also because it improves
heat transfer in cases where the areas heated are limited. This is further
1mproved by the luminous flame of oil., The use of oil instead of coal often
increases the capacity of an industrial furnace by a reductlon of heating—up time,
This property, however, may become a disadvaentage when the furnace is constructed
of material which cannot stand up 'to high‘temﬁératures, or to sharp temperature
gradients, as is the case with. off~ and on—flame regulation. This is the main
reason why conversions from coal to oil have not given entire satisfaction in every

case, The high temper ature may also be a mixed blessing when long flames are

(1) In times of fuel scarcity in some cases shipments of low-grade coal were
made to importing countries over distances where normally only good coal
could support the transport coste; although as soon as the extreme
shortage was over this practice Nas discontinued, there is no doubt that
it inspired some conversion to oil, : -
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required, as in glass~furnaces, for although it is possible to obtain a long flame
with an oil-burner,}this may lead to incomplete combustion of oil with all its
consequent inconveniences.

Efficiency is mainly important when the cost of the fuel is a matter of primary
impoftance and there are many cases where it is not, It should be borne in mind,
when coal and oil prices are compared, that coalisusually less efficiently useq,
not always because this is technically unavoidable, but also because coal-~burning
equipment is generally older. It is clear that the combustion of a liquid that
can be atomized or véporiaed is easier than that of a solid;  also the loss
of combuétible material in the ashes should bs taken into account. ‘

The solid state of coal is also the cause of its slow response to changes in
heaé requirements. Oil burners, however, are not alWays of such type as £o be
able to work at much reduced rates and if large variations in heat production are
needed, many small burners will have to be used instead of a smaller number of
large ones, which results in more complicated installations.

0il has the importent advantage of consistency of quality, made possible by
the flexibility of modern refineries and guaranteed in many countries by precise
standards.

However, it should not be supposed that oil standards leave nothing to be
desiréd; The.sulphur content, for instance, which may range ffom 2 to 7 per cent
" is ofteﬁ'high enough to give rise to a serious corrosive effect, particularly when
associated wiﬁh the presence of vanadium or sodium, This problem may become more
serious in the future, as there is a tendency to use more crudes with a high sulphur
content and, for residual fuel oil in particular, no de-sulphurizing process has yet
reached the-commercial stage, It may well be that coal has an advantage in this
respect. Frequent laboratory tests at the refinecry stage and large storage
facilities at central distributing centres should obviate errors in blending, but
further down the distribution line it may occur that when two sediment—frée oils
are mixed, sludge formation may result in the clogging of filiters, preheaters and
burners, High sulphur oils are more liable to behave in this way.

Such strict specifications as are given for oil do not exist for coal, and,

although they have their counterparts in many contracts for the supply of industrial
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coal, the consumer has all too often to. content himself with indifferent qualities,
In oil, this occurs far less, because the various products mey be "tailored" at
will, As with oil, even detailed specifications of coal qualities may fall as a
guarantee against stokiug troubles; a given ash-content limit, for instance, is not
a'safeguard against the clinkering of low-melting ash, Coal would appear to have
an advantage over oil in this question of guarantees, as a defect in the quality
- of coal is easily detected by é simple combustion test, while the deteriorating
effect on equipment through the use of defective oils may be discovered at & much
later stage and may be far more costly to-remedy. R

Piped gas (town gas, coke-oven gas, enriched water-gas) is, .on. the other hand,
usually delivered within very narrow specifications and should be less liable to
cause unpleasant surprises., ‘ ’

2, Different Uses of Cozl and 0il in their Technical Aspects .

. Domegtic_stoves S o
Oil-stoves are now appearing on the market, although portable kerosine

stoves, which provids temporary hesting in the same way as portable. electric fires,
have been in use.for some time, An oil-stove provides the modest fuel gonsumef~
with meny advantages: = cleanliness, the absence of ash, ease in lighting,

- extinguishing end regulating. Distillate heating oil should be used for this
purposa, but in some countries; such as France, this is not available cheaply in

a sufficiently pure gtate, owing to the fact that it can also be used in diesel
engines; which makes.it subject to taxation,

The -chimney draught has .to be fairly strong, and the flue ducts -end joints
absolutely. tight, to'secure efficient -and safe'opérationo :

" Radiant heat is, as yeb, not commdnly provided by oil-stoves, which is a
disadvantage in comparison with many coal stoves; 'hdwever,jequipmsnt.;ﬁ being
developed in this field, '

Improvements in the distribution of coal and in the construction of coal
stoves may give the lalter'many of the advantages of the oil stove, .Easy lighting
canAbe achieved by nsing gas {e.g. "gas pokersii); improved constiruction of the
grid and ash pans can. do away with much: of.the ash nuisance; and, for easier

handling, in some countries cosl is sold in paver bags. DBut it is the uneven and .
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often unsuitable qualities of the solid fuel itself which are often the main
drawback to the efficient use of coal stoves,

-Some stoves can take a large range of solid fuels — in large or small lumps;
with a high or a low percentage of volatile matter; with much or little ash
of high or low sintering points, But in most cases a rather narrow range of
qualities is required for efficient operation, and too frequently the stove
manufacturer has not taken the trouble to ascertain what those qualities are, and
whether such coals are, or will, remain generally available., The pil—séove
manufacturers are better placed in this respect because they know what oils are
currently produced; also, if oil stoves increased in importance, there no doubt
would be the same intensive co—~operation between oil companies and stove
manufacturers as there now is with producers of industrial oil~burning equipment.

Whatever the properties of the stove or the qualities of the fuels, solid
fuels will remain more difficult to burn efficiently than oil, Either frequent
additions of small quantities of coal are needed, or, after the addition of a
large quantity, the stove has to be carefully brought back to a normal rate of
burning. Special constructions exist, where a bunker of coal sufficient for a
whole day is slowly emptied into a limited combustion zone, at a speed regulated
by the draught allowed, However, to operate this type of refined equipment
efficiently, the range of fuels required is narrow.

In most coal-producing countries domestic heating by stove predominates and
stove manufacturers in those countries have only recently started to manufacture
oil-burning appliances, This has prevented a large-scale switch from coal to
0il in the domestic sector so far, There is no doubt, however, that in future,
competition between oil and coal in this consuming sector will become keener,

Central-heating boilers

In large central-heating plants the boilers resemble industrial boilers,
which are discussed below.

Small boilers using coal or coke have to be attended to once or twice a day
for the removal of ash and the addition of new fuel; They may be easily equipped

with a simple thermostatic control, adequate for regulating the combustion at least



E/ECE/191
page 29

over the period between two attendances,

O0il appliances are usually entirely automatic, but are dependent on an
uninterrupted supply of electricity and tend to be dearer to install, especially
small-capacity boilers. Light fuel oil has the important advantage of easy and
clean storage in under-ground tenks, from which it can be pumped through small
pipes, In built-up areas, the storage of oil may be difficult and comparatively
_ expensive, because of fire-prevention regulations. Storage in unburied tanks,

" which is the practice in the United States, would certainly reduce the cost of
small heating plants,

;pdustg;allboilgrs

Many of the larger industrial boilers can be fired with pulverized coal,
Although there are still problems of erosion of refractories and tubing, and of
fly-ash, esbecially in urban areas, this "fluidized" state of the otherwise solid
fuel gives it many of the advantages of oil, if not as much flexibility., A

lower fuel cost in most instances more than balances increased investment costs,

Because of the high flame~temperature of oil, the construction of the boiler
has to be more carefully plenned than in the case of coal, and the flames should
not be allowed to come into direct contact with the tubing,

For all fuels, but particularly in the case of oil-firing on account of the
high flame~temperature, heat transfer through the tubing should never be allowed
to fall below normal; otherwise over-heating ensues, and in order to prevent this,
better feed-water treatment and scale removal are necessary, If it is not water
but viscous liquids that have to be heated, care has to be taken that their
circulation is rapid and even,

The oils used for industrial boilers usually consist of residual oils from
straight~run distillation or thermel cracking, possibly blended with lighter oil
to reduce the viscosity., They may contain appreciable amounts of ash, the com-
position of which rather than the percentage is important, as for instance, the
presence‘of certain constituents such as vanadium and sodium, particularly in
combination with sulphur, may damage refractory linings and even super-heater tubes,

Additi#es to the oil or protective coatings on the tubes do not seem to provide a
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aatisfactony'solution; careful design of the boiler and fire~box, avoiding
direct contact of the flames with the tubes is necessary, as well as provision for
cleaning and easy access to danger spots.

Speclfications related to ash, salt and metallic contents, sometimes laid
down by equipment manufacturers, cannot always e met, and in thls respect oil
consumers may sometimes have to face the same problems as coal consumers.

. Easy handling and storage, which count heavily in favour of oil in the case of
domestic consumption, matter less for industrial boilers of a certain minimum size.
The fuel oil to be handled may in itself be a source of slight.complication, as for
instance in the case.of residual fuel oil, where the high viscosif& may make it
necessary to pre~heat it before it is pumped from barges or rail tankers into
storage tanks and from these into the burners. - Storége tanks contaihing larger
-amounts of oils may be.subject to stringent fire-prévention measures, and have to
be located away from the rest of the plant, -The storage of bié'tonnages of coal

" requires only sufficient free room and handling by means of modern equipment and

- conveyor calls for little manpower., Coal-handling equipment, however, costs more

* than oil storage and handling equipment, unless large stocks are‘habituélly held,
as a proportionate capacity of tanks, pumps, heaters and so on, must be provided,
whilst bigger coal 'stocks only require more space and can be handled by the normal
equipment, ‘
~ While in domestic use oil has the great advantagé of being easy'to regulate
automatically, in industrial boiler installations the automatic regulation of burners
may become quite complicated. To secure the best operation of the burner, the
viscosity of the oil has to be regulated by means of accurate pre-heating. At all
firing rates the flames should be equally spread, to prevent damage to refractories
and heated surfaces, and the air required for combustlon should be Just ‘sufficient
to prevént smoke, As, in any case in most countries, the presence of at least one
attendant is required in every boilef—room, there is some advantage in'making him do
the work instead’of using a complicated and expensive system of contr61 méchanisms.

This fact reduces the‘differénce in labour cost between mechanical coal=stoking and
oil-firing. I |

The slow starting of ¢oal boilers can be overcome either by inSt#lling an



E/ECE/191
prge 31

' auxiliary 0il burner or by adding an oil-base-igniter to the coal(l).

Industrial furnaces

The variety of charges heated in industrial furnaces is SQ great that it is
impossible to réview the relative advantages or disadvantages of coal and oil in
each cass,

If the cha;ge can be heated in a rongh and ready way coal is usually cheapest
and generally adequate, higher temperatures can be reached by using coke, If the
heat has to be applied gradually, end sccuvately distributed over the.charge, so as
to prevent thermal stress, piped gas, Mmanufactured or natural gas is best, but if
the temperature of a!large charge has to be qarefully ‘controlled prcducer gas is -
the solution, )

Unfortunately the coal industry has not always been able to produce the reqaired
quantities of suitable coaks for existing gas producers. Newly constructed gas
producers suitable for using a wider range of ooal'qualities have been put on’ the-
market but only to a limited extent so far, Producer-gas users represented a -
fairly high proportion of the post-war converts to oil-firing, particularly in non~
integrated steelworks énd giass—worksa

- 0il has & derinite ddvantage where. the rate of output can be increased, '
partlcularly where’ the caplta¢ cost of the furnace is high in relation to .the value
of the product or where flrlng is intermittent

Steam locomotlves

Comparatlvely few -steam locomotives specially built to bumn 011 exist in
western Europe and constant reqearch in.this field has g*ven coal an advantage.
‘The modern coalwburning steam locometive; espeeially if. equipped with a mechanical
stoker, caa fully s£and up to competition at any rate under European conditiéns.
One of the disadvantages of oll is thet it requires a large fire-~box lined with
refractory material, while modern coal~burning locomotives have very restricted .
fire~boxes, As it is uneconomical to carry large quantities of water as a heat
accumulator, the rate of combustion has to follow the fluctuating demands for
steam, for instance’ when the locomotive is pulling up~hill or is standing by iﬁ a

switch~yard, = As it is nearly impossible to work en oil burner efficiently in the

.l. .

4T SR W VAL

(1) Such an 1gniter mdy consist of diesel oil thickened with alumlnlum .
goap ("Napalm')
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small firebox of a locomotive at less than full rate, it has to be either on or off,
and this does not make for fuel economy. A coal fire can be banked to reduce
combustion while it stays hot enough to give full output at short notice; inter-
mediate stages are just as manageable and steam-~raising by oil is therefore only
more economical on continuous service,

French experience with oil~firing has been far from favourable., In practics,
. fuel efficiency was lower with oil than with coal, and the final tractive effort
that could be produced was no larger(l). 4 ' ‘ ’

 Running both coal- andoil-fired locomotives on one line means.that fuelling

installations have to be doubled; this would impose particularly heavy costs on
the highly integrated European railways, as they obviously cannot all switch over to
oil at once. | '

Steam locomotives, whether coal=— or oil~fired, are more expengive to run, so far
as fuel costs are concerned, than the electric or the diesel locomotive, especially

for shunting and to a lesser degree for other purposes.

3% 3

The conclusion may be drawn that oil normally has the advantage over coal of a
greater consistency of quality, but that this advantage could be overcome if coal
suppliers paid more attention to the brovision of consistent qualities to each
consumer,

Gas produéed from coal stands at no disadvantage as compared with 0il, so far
as the technical aspects arevconcerned, except perhaps where high—-flame luminosity
is required, Pulverized coal in large steam~raising plants has practicaily all
‘the advantages of oil,

- Other factors affecting the choice of a fuel being equal, there is no doubt
“that oil, being less bulky than coal for a given heat content and easier to handle
at normal temperatures, will benefit greatly where heavy transportaiion costs are

(1) - R, Dugas: "Comparaisons des différentes formes d'énergie utilisées dans
les transports par chemin de fer!, Transactions of the Fuel Economy
Conference, Vol,III, The Hague, September 1947, page 1330.
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involved, especially if the plant is located close to the sea or to a waterway and is
distant from coal-mining areas.

In industries where gas is not available or where its price ié prohibitive, if
a hot luninous flame means increased over-all production capacity and the relation
between the fuel cost and value of manufactured products is small, the use of oil
will increase despite comparatively large price differentials between oil and coal,

The same will be true for industries where adequate supplies of gas are not
avallable and where a ‘sharp ‘control over changes in furnace temperatures is essential,

Increased use of oil, particularly for small plants, will also occur where
(apart_frbm the lack of a suitable gas supply)

(a)' the use of o0il will sensibly lower elements of costs other than fuel

costs, such as manpower;

(b) the easier regulatiohiof oil-firing will lead to substantial gains in

efficiency. . .

It is to be noted that, as has been the case in the United States with heating’
oils, it is the more managesble fraction, i.e. distillate and light residual. oils,
which will ultimately take the lead in this process of substitution. This is
particularly important, as the yield in these middle fractions in the refining
process is scarcely affgcted by catalytic cracking, the feedstock of which tends
to consist mprefand more of heavier fractions than gas oils,

3, Short-term Flexibility in Fuel Use .
It has been seen that in most cases reviewed the technical characteristics of

coal and oil do not determine which shall be used and many fuel consumers have
equipped themselves so as to be able to switch over from coal to oil, or vice versa,
at short notice. This is much less marked in the main coal-produeing countries,
since industrial areas have grown up on the coalfields and this has resulted in low
coal prices (on account of the short haul for coal) and reliability of supply. In
_ fuel-lmportlng countries, on the other hand, dual-purpose equipment is often -
installed, as this provides an assurance against interruptions in supply and the
possibility of taking advantage of price differences between the two fuels.,

h Sweden:is a case in point and Table 1O chows changes in Swedish industries

over & period of years.
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Table 10
Fuel 0il Consumption in Swedish Industry, 1946 %o 1951
1 Total of coal, . s !
coke, wood and éil Fuel 0112 Fuel oil
Years 1 as percentage
i Thousand ton? soal of total
| equivalent\® .
7
. .
Cenent industry 1946 259 123 L7
1947 278 169 61
1948 293 L2 14
1949 332 : 89 27
1950 _ 403 7.1 36
1951 Uil . 108 2L
Iron and steel mills t 1946 717 LT 7
1947 848 v 126 15
1948 903 t136 15
1949 968 © 150 15
1950 1,21 © 200 16
1951 1,171 290 25
Mechanical engineering | 1946 276 -39 14
1947 302 97 32
1948 310 109 35
1949 K 306 11l 36
1950 341 130 38
1951 389 178 L6
Pulp and paper 1946 o 1,226 384 31
1947 1,520 703 46
1948 1,529 4,29 28
1949 | 1,553 Shh . 35
1950 1,478 648 L
1951 1,561 724 L6

Source: Industriberidttelse, Stockholm, 1952,

(a) Conversion factors: 1 tgn of coke = 1,05 tons of coal,
. 1 mf fuel weod = 0,17 ton of coal,
1 ™ wood shavings, sawdust, ctce = 0.10 ton of coal,
1,000 1, fuel o0il = 1,35 tong of coal,

e o mmaz e
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Table 10 (Continued)
Fuel Qil Consumption in Swedish Industry, 1946 to 1951
' 1 fotal of coal A
H O Ol coal . m
! : coke, wood and gil Fuel oil Fuel oil
! Years ) as percentage
f Thousand tons coal "'~ of total
i equivalent(%)
Suger industry 1946 138 | 1
1947 127 14 11
1948 114 47 41
1949 138 64 L6
1950 156 127 81
1951 16 125 86
Cotton industry 1946 66 22 33
. 1947 - 79 50 63
1948 80 36 45
1949 .80 36 L5
1950 89 . 49 55
1951 78 59 76
Electricity 1946 192 82 43
1947 627 305 49
1948 508 167 33
1949 333 81 24
1950 200 43 22
1951 363 - 146 - 40
Others 1946 2,171 226 10
1947 2,317 587 25
1948 2,383 620 26
1949 2,102 652 31
1950 2,499 823 33
1901 2,617 991 38
Total 1946 5,048 924, 18
1947 6,098 2,051 34
1948 6,120 1,586 26
1949 5,812 1,727 30
1950 6,410 2,164 34,
1951 6,769 2,021 39
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It will be seen from Table 10 that in many cases the consumer seems to be
equipped for burning both fuels and is able to switch more or less immediately
from one to the other. Exceptions to this are the iron and steel and mechanical
engineering industries, where oil is used in furnaces of different kinds and
where a switch from one fuel to another would mean changing the entire equipment.

Sweden's present requirement of imported fuel is equivalent to about 12
million tons of coal per year. According to Swedish estimates, dual-firing
equipment is in use by consumers accounting for about 7 million tons coal
equivalent. . )

The widespread develomment of dual-firing in Swedish industry has been
" greatly stimulated by the recurrent shortages of solid fuel in the post-war
period.

Conclusion

If, as has been suggested in Chapter II, the tendency in the next decade is
towards continued fgel shortage, further developments in the direction of dual-
firing are to be expected. Unless such shortages are very acute or prolonged,
however, installation of dual-firing facilities in existing plants will,

presumably, only take place when the heating equipment comes to be renewed.
‘ Whether, in the absence of special incentives, this will take place so
rapidly as to make short-term fuel substitution a major characteristic of the
fuel market is difficult to say, but it seems probable that there will be an

increasing tendency to install dual-firing equipment.
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' CHAPTER IV

THE CONDITIONS OF SUPPLY OF BLACK OILS

Information on coal availabilities in western Europe is provided in
Section I of the Appendix. On physical grounds coal becomes increasingly, and
will become progressively more, difficult to produce, while manpower has been in
the post-war psriod, and still remains in a number of countries, difficult to
recruit and still harder to keep, The only hope of retaining or increasing the
labour force in coal-mining lies in maintaining full employment within the
industry. No such problem exists in the oil industry.

The general economic behaviour of black oils and the nature of the market
relationship between them and coal are mainly influenced by the faet that Elack
oils-are jointly produced with other petroleum products in & unified refinery
operation. The contrast between, on the one hand, the oil industry, which
requires large amounts of capital for installations liable to become obsolete in
a relatively short time and which employs comparatively little labour, and, on
the other hand, coal mines, where the capital required can be written off over a
long period it where the labour cost is large, is equally important.

The oil refineries produce white and black oils, which are required for
totally different markets. This distinction of refinery products made through-
out this study is based essentially on physical criteria but, within broad
limits, this corresponds to significant differences between the economic

(1)

The distinguishing feature of white oils, and specifically motor spirit,

characteristics of the two groups of products.

is that they are employed in uses which cannot, except to a very limited extent,
be served by any other product not related to petroleum - i.e. for road and air
transport. By contrast, as indicated in Chapter III, there is technically
great scope for substitution between different forms of energy in those
consumption sectors of the general energy market where black oils can be used.
This means that except in times of shortage there is a tendency for the
maximum price of black oils to be determined by the prices of competing fuels,
whereas that of white oils (and lubricants) is determined only by competition

with other white-oil producers.

(1) The two criteria, the physical and the economic, do not of course produce clear—-
cut boundaries and the middle distillates (gas and diesel oils) and lubricating
oils flow into each of the two markets.
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White oils together with lubricants are responsible for a higher share of
total revenue from oil refining than their share in output; ﬁeasured in physical
terms, and this is a most important factqr affecting the market relationship
between black oils and coal. The importance:of black 0il 28 a revenue earner
must not, however, be under-estimated.

As already noted, black oils.aﬁd white oils are necessarily the joint'
products of a unified refinery operation, | This means that the supplies of either
tend to be less sensitive to_changes‘in,prices, particularly in the short run,
than would be the case were each produced independently., Therefore, in the
short run the price of black oils will tend to find whatever level is needed to
clear the market of the quantities available, Howsever, in the longer term, some
adjustment in the proportion of the various products produced, or in the output
of the refineries would become necessary.,

It follows that during s temporary glut,Acoal is not likely to gain relief
at the expense of oil; on the contrary, oil is likely to press hard on coal.

The following figures for the United States give a striking illustration
of the degree of flexibility which may be expeoted in the pricing of black oils.
In 1932, No.6 fuel oil sold at only-67 per cent of the price of coal, )By 1934
it had risen to 102 per cent, only to fall to 84 per cent in the following year.
In 1937 it returned to 99 per cent, but fell to 81 per cent the'neit year. In
the post-war period residual fuel oil prices réached 131 per cent of coal prices
in 1948 (a year of éhortage for all products) and fell to 80 per cent in
1919,V | | , '

This typical behaviour of black oils - relative output stability and
price instability in the short run - likely in times of glut to enforce
contractions of output in the coal industry with resulting unemployment, is én
important problem because of its wider implications, which are far more serious
than in the ecase of oil. A fall in refinery throughput does not mean unemploy=-
ment of labour in the same way as does a reduction in mining output, since labour
costs in oil refineries (based on United States experience) have been only 10 to

(1) Report of the Commission on Bunker "C" Fuel Oil of the National Petroleum
Council; Washington, December 9, 1952, page 1.

§
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15 per cent of the total whereas the labour cost in west European coal mines has
amounted to over 60 per cent. Such a fall, however, places a heavy financial
burden on the o0il industry if refineries, in>which large sums of money have been
invested and which become comparativeiy rapidly obsolete, cut back production,

It seems probable, as shown below, that the future tendency will be to
reduce;, within the limits of the economic operation of refineries, the proportion
of black oils produced. As is, however, pointed out in Chapter II the demands
of the transport industry for white products is one of the main criteria which
will determine the amount of black cils produced. The other criteria are
technical factors: the type of crude oil being refined, the availability of
suitable plant such as equipment for catalytic cracking, and the state of
competition in the biack 0il market .

The data availabie on the economics of catalytic cracking are insufficient
for any estimate to bé given of the speed and extent to which west European
refineries would, in normel circumstances, reduce the proportions of black oils
in their output.

The scope for variation in the yield of fuel oil - and correspondingly of
gagolines -~ which exists with modern techniques is illustrated by the fact that
the proportion was 18.6 per cent in 1952 and 17.6 per cent in 1953 in the
United States against h5\pe: cent in western Europe in 1952¢Cl)

While these figures give no direct indication of the possible shért—run
variations in the pattern of output, there is no reason to doubt the existence of
a considerable measure of short-run flexibility, given some capacity in excess
of normal requirements at certain stages of production, as is the case in other
industries. It should, however, be noted that this cannot be a short-term

solution, as cracking equipment is both slow to install and expensive,

(1) Improvements in the quality of refined products as well as variations in the

yield can be brought about by using secondary processes (e.g. thermal and
catalytic reforming and cracking, polymerization, alkylation, hydrogenation
and purification). Among these processes, reforming and cracking are the
most important.
Cracking equipment has two main functions. One is to improve the quality
of the products, mainly to increase the octane number of the motor-spirit;
the other is to increase the production of white products and consequently
lower the output of black products.
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The extent of flexibility in the refining industry is in the final issue
determined by the available equipment and it is understood that the west European
industry is being progressively equipped with cracking fécilities. This is of
great importance as it does providé a technical basis on which a rational,
general energy poiicy could be evolved.

The advantages of enqouraging increased flexibility in the proportions of
white and.black oils produced in refineries suggest that, on grounds of public
interest, there is a strong case for building up such facilities quiékly« But
even if, as predicted in Chapter II, the long-term outlook is one of general
energy shortage, periodic gluts, such as the present, are bound to arise and it
is at such times that the existence of a maximum flexibility is of particular

value.
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CHAPTER V

SUMMARY AND CONCLUSiONS'OF THE STUDY

The petroleum products competing with coal are those commonly described as .
black oils. They consist of the more viscous products which remain when the
white oils'- mostly motor spirit - have been refined from crude oil. Broadly
speaking, the white oils serve the inland, air and sea transpbrt market , where,
either because of the need to'dispense with a separate heat conversion unit, or
because of the importance of having a fuel where the calorie/weight ratic.is high,
there is, effectively speaking, no substitute and their use on a large scale has.
had a notable influence on the development of the present world economy. The
black éils,(except for diesel oil in certain uses) cannot serve this market and
they find their uses in heat production in the general energy market and to some
extent in petro-chemistry,

Penetration of Black Qils into the Energy Market

The penetration of black oils into the general energy market has so far
been modest, Between 1937 and 1953, black oils increased their share in the .
total energy consumption of west Buropean countries from 2 to 8 per cen£: There
- 1s little reason for extrapolating such a trend to follow the samevpath'as in the °

United States, where black oils accounted in 1953 for 21 per cent of total energy
consumption. The proximity of sourqés of oil supply in the United States has
certainly had an influence on this development. On the other hand there is no
doubt that the increase in the use of black oils has been considerably retarded -
by the tremendous increase in the consumption of natural gas, which is also.in -
‘the United States a source of indigenous supply and one with which Europe in-
~ comparison is poorly endowed. v _

The west European develdpmént appears to represent the combined results of
three broad groups of factors - government policf, the general fuel shortage and
comparative economic and technical'advantages. . It is however not easy to

diséntangle the separate influences of each of the factors.
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The influence of governments has had mixed effects. On the one hand, it
has been in the direction of checking the growth :of black oil consumption,
whether diregtly, by measures which have faised the price of black oils or,
indirectly, through measures which have limited the growth of white oil
consumption and therefore the production of black oils. It is doubtful in
most caseS'whéther this apparent discrimination resulted from deliberate policy;
probably it has been mainly a question of fiscal convenience. In a few cases
import duties on black oils have cleariy been imposed with a view to promoting
the development of home refineries and indigenous crude production. ~ On the
other hand, although governments have found the taxing of motor spirit a
convenieht means of extracting revenue, encouragement has been given to the oil
companies, for strategic and balance of payment reasons, to erect refineries in
western Euroﬁe; refineries that cannot operate without producing a substantial

(1)

The fuel shortage, which has characterized most of the post-war period, has

but variable proportion of black oils for which a market must be found.

however clearly encouraged the use of black oils. Indeed, given the difficulty
in raising its production from which the European coal industry continues to -
suffer, it is evident that but for the growth of black oil supplies during this
period, when they filled an important gap, the whole course of west European

(2)

Government policy and the fuel shortage have in recent years been the major

economic development might have been significantly different.

factors in influencing the trend towards black oil consumption, but the real area
of competibion; which is on a broad front, has been.somewhat obscured by these
factors. Howéver; with the exception of sﬁipping, where a high calorie/Weight
ratio is particularly important for space saving, there are few fuél-using sectors -
where the growth of black oil consumption has been dramatic and the picture is

rather one of relatively small increases in consumption in a wide variety of uses.

(1) The increase in the imports of crude oil into western Burope is shown
in Table 15, while Table 16 shows the decrease in importance of the
import of refined products and Table 19 the planned refinery figures
for 1954. -

(2) The increasing percentage use of black oils is shown in Table 17.
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On the other hand, as regards technical aspects of the competition between
coal and fuel oils, as outlined in Chapter III, it appears that the substitution
of oil for coal has in some instances been encouraged by the inconsistency in
qualities of coal supplied to consumers and thé lack of co-ordination between the
coal industry and the appliance manufacturers. In addition s it appears that
further steps might be taken to encourage the economical gasification of coals,
since gas has the same advantages as oil so far as convenience and easy regulation
of temperature are concerned.

Trends in Black O0il Production

Black oils and wh:.te oils are the joint products of a uniﬁ.ed reﬁnary
opera.t:.on in which crude oils are treated and since, broadly speaking, white oils
have no competitor within the market which they serve, it is not unnatural that
they provide a major share of the total value of sales from oil refining and tan
therefore be regarded as the leading product which determines thée level of
refinery throughput. Although white oils are the leading product, the importance
of black oils should not be mjnimiied but, in the short run, the volume of black
oils produced will be determined by the course of demand for white oils a.nd t.he
bla.ck oils will always be priced at a level at which they can be sold.

If this chain of causality could be regarded as inflexible it would lead to
the conclusion that, in an important sense, coal has no defence against
competition from black oils. It would 1ead also to the furbher conclusion tha.t
it would not be in the interests of west European countries 'bo attempt to provide
any defence. It is true that oil is, to all intents and purposes, a commodity
for whose supply ;westem Europe must rely on imports and that, since coal is an
) indiéenoug producf s 1t would appear at first sight that, on balance of payment
grounds, some limitation on the inroads into the market for coal would ‘Se
Justified. In fact, however, since white products have no substitute the
import of crude oil 1s unavoidable and the fact that black oils are derivad from
an imported raw material is irreleva.nt.

_dlthough this line of reasoning is basically true the relationship between
the eongpm;ition of white products and the supplyv of black roducts is not so
inflexible as it implies. In the first place, the proportion of white products
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%o residual fuel oil, which it is possible to derive from the processing of a
given quantity of crude oil, can be varied within very broad limits. In the
United States, for example, the average proportion of residual fuel oil in
refinery output was in 1952 reduced to no more than 18.6 per cent, compared with
a level of about 45 pegy cent in western BEurope. In the secohd place, the
picture is modified by the possibility of trade in both directions in both white
and black products.

In practice the proportion of white to black oils produced will in the end
depend on a combination of technical factors, plant availabilities and market
conditions. How the market divides itself in future Between coal and black oils
depends on the general development of the energy market, the relative availability
of supplies and, to a lesser extent, the trend of prices.,

The Energy Position

An attempt is made in Chapter II to assess the energy position in 1963. This
suggests that on the basis of a range'of assumptions, the energy market is more
likely to be characterized by a situation which is approximately in balance or by
shortage, at any rate during certain periods, than by conditions of surplus.

On the basis of the lowest energy requirements, arising from the assumptions
adopted, it would be necessary for the coal industry to maintain its present
level of output, but if the highesﬁ set of assumptions is adopted then a very
large increase in expansion over the next ten years, amounting to 25.7 per cent
or an annual increase of 2.3 per cent would be necessary.

Even if the situatibn in the future is that the demand for energy tends to
exceed the readily available supply there are iikely to be periods - such as the
present - when the reverse is the case. Such temporary gluts may occur, either
because of fluctuations in the demand for energy - an even rate of expansion of
industrial production is clearly improbable - or because the rate of increase in
production of different forms of energy is also unlikely to be smooth.

In the short term black oils are likely to be marketed at prices which will

‘elear the ﬁarket 5f available supplies and this will be facilitated by the
provision of dual-firing equipment. Other forms of energy such as hydro-

electricity and natural gas have a low prime cost of production and once the
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large capital expenditure required to harness them has been providéd, and the
equipment has been installed, it is unlikely that production will be voluntarily
curtailed. It follows.that the burden of making adjustments when temporary
surpluses arise will, in the absence of any special action, fall mainly on coal
which might be detrimental to the best long-term interests of the economies of
western Europe.

At'fi:stvsight the reasons for this may not be apparent, és coal and
petroleum are sharply distinguished in their cost structure; in the coal
industry, labour costs represent over 60 per cent of total costé whereas in
petroleum refining the proportion is enly 10 to'lB pef cent, and the production
and transport of crude oil are also capital-intensive activities. This means
that the saving in total costs arising from aireduction in‘output is substantial
in the coal industry but small in the oil industry. It might appear ~ from this
narrow accounting point of view - that the coal industryrmight be éble to face a
temporary deficiency of demand more easily than the oil industry.

In fact, however, the situation is quite the reverse. A reduction of coal
production would mean‘unemploymenb of labour and unless coal production in future
is to be permanently reduced, a large expenditure on maintenance of non—producing‘
mines would be necessary. In the oil industry some unemployment of capital might
result but, although it is true that the effect on supplies of white oils of any
restriction in the output of black oils must be taken into account, and there is
no particular reason to suppose that a fall in demand for white oils would
coincide with a céndition of temporary glut in the general energy mérket, it
would be possible, as already pointed oﬁt, to vary the proportions in which the
two groups of petroleum products were produced so that a restriction in black oil
output need, in princiole, create no interference wiﬁh the supply of white oils.
The condition for securing such short-term flexibility in the pattern of refinery
output is, of course, the existence of capacity in excess of normal needs, at
some stages of pfoduction. Such a situation is, however, a normal feature of
most industries in which different commodities are produced by means.of common

processes,
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Consideration of the longer-term hmplications of a situation in which the
main burden of temporary gluts is borne by the coal industry suggests that the
effects to bé expected are even more undesirable, The major difficulty in
raising coal output in western Eurcpe has been to obtain and keep enough labour
in the coal mines under conditions of general full employment. If periodic
unemployment -or short-time working again becamg characteristic of the coal
industry, the task of building up or retaining a labour force of adequate size
would become all the more difficult. The effect would therefore be to
exacerbafe both the particular difficulties of the coal industry and any
tendency towards a general energy shortage over the long term. 7 A

This suggests the need for some co-ordination of fuel policy so that the
superior flexibility of black oil production may become a stabilizing rather
than a destabilizing factor in the general energy market. Given such co-
ordination, the further growth of dual-firing could be regarded as an unmixed
blessing which it might well be found desirable to stimulate positively.

‘The putting into operation of a properly co-ordinated fuel policy, at any
rate so far as western Europe is concerned, should be facilitated by the pre-
dominant role exercised in the oil industry by a few large companies as
exemplified in Table 23. _

A co-ordinated fuel policy would entgil consideration of the use of the
best and most rational type of energy for any given purpose; it would involve
at least temporary burdens to be borne by botk: the coal and oil industries and
the adoption of rational marketing peclicies, particularly in times of surplus.
All this would safeguard the general long-term interests of both industries.

A 2-per cent fall in the demand for energy is at present equivalent to about
13 million tons of coal. Even if demand for white products fell at the same time,
which can by no means be'assumed, it is unrealistic té envisage that all of this
contraction in output would be borne by black oils. The coal industry, if it is
to be free from periodic threats to employment would have to increase its own
flexibility by such means as the provision of increased stocking facilities, the
financing of stocks and the pubtiing iito opcration of undorgronnd development
policies in times of low demand and by taking steps to ensure the rational

utilization of those types of coal in free supply.
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APPENDIX

SECTION I : THE SUPPLY OF COAL

1. Reserves of Hard Coal
Europe possesses enough coal to allow the present rate of mining to continue

for a considerable time to come, as is shown by Table 11,

. 3 Table 11
Reserves and Output of Hard Coal in.Burope ig Selected Years

(in millions of metric tons)

‘ Probable Production
Country reserves
' 1937 1947 1952 1953
Belgium 3,000’ 30 24 30 30
France _ 12,000 Ll L5 55 53
Saar _ 8,000 .13 10 16 16
Western Zones of e ‘
Germany 67,000 138 71 123 124

Netherlands 4,000 1 10 13 12
United Kingdom 171,000 204 201 230 228
Other west European ! ‘ )

~ countries - 15,000 | 6 17 18 19
Czechoslovakia 6,000 17 6 | 20 20
Poland / oo 136,000 66 59 84 89
Other east European . |

* countries 2,000 5 4 I 6 - 6
Total Europe . k24,000 577 L57 - 595 597
Sources (reserves): - World Power Conference, Washington, Statistical |

Yearbook No. 4, 1936 to 1946, and No. 6, 1948
to 1950,
- Gliickauf, Essen, Vol. 89, 1953, p. 595.
-~ B. Roga and L. Wnekowska : "Analiza Paliw Stalych",
© Warsaw, 1952, pp. 31 and 34,
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In general the most easily accessible seams of coal, usually the thickest
and the best in quality, have been worked first, with the result that the mines are
now continually becoming deeper and the seams worked, thinner. In 1913 578 million
tons were produced, the coal being of a better quality than at present, A high
proportion of present output is obtained from pits more than forty years old,
This applies in particular to the older fields - in the United Kingdom and the
Ruhr and to some of those in France.and Belgium. It is less true of the more

recently developed mining areas; Silesia, Lorraine, Campine.

2, The Outlook for Production
Table 12 shows the trend of production and trade in hard coal for selected
years from 1929 to 1953,



(a)

Table 12 .

European Production, Trade' ‘and Available Supplies of Hard Coal in Selected Years

(in millions of metric tons)
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.
i

1929 11937 11947 (1948 {1949 11.95(9 1951 11952 11953 '
United Kingdom'®’ '
Production 262 244 (201 213 {219 220 226 [230 | 228
Net exports to weatern ] , ’
Europe 45 30 1 8 11 1 7 1§ 12
Net exports to the rest
| . of the world 16 11 -1 3 3 3 - 1l 2
Available supplies 201 203 {201 (202 {205 206 {219 {218 {214
Other west Furopean
countries _
Production 252 {245 177 197 225 234 {249 {255 | 254
Net imports from )
United Kingdom 45 | 30 1 s jfnunf 7{nf 1w
Net imports from )
eastern Europe 10 10 7 1 13 14§ 10 7 7
Net imports from the . .
‘ rest of the world -1 -2 34 17 10 1 25 21 8
Available supplies 306 | 283 | 219 [235 | 258 [257 | 291 | 294 | 281
Eastern Europe A
Production 93 a8 79 92 96 {101 [ 106 | 1101 115
Net exports to wqatem
Burope . 0] 10 71 12 4{ 12| 1} W0 7 ' 7
Availsble aupp.u..“’ es| 78| 72| | & | 90| 96| 103 208
Production 607 | 577 | 457 | 502 | 540 | 555 | 581 | 595 | 597
Net exports to rest of |. . ‘
the world 171 W3] =35 -U] -7 2| -25] 20| =6
Available mppm-(‘) 590 | s6u | us2 | 516 | su7 | 553 | 606 | 15| o3 |
(a) hohmm bunkers._
(b) Excluding Northermn Ireland,
{e). Inchﬂngnupphutothaﬂﬂﬂﬂotapproﬂﬂtﬂy&to?nﬂl&mm
ammmpmmmmwmmmmmm
in the pre-war period. .
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In the main coal-producing countries of Europe, estimated future outputs
range from an increase of more than a quarter to be achieved in five years'! time
in Poland, to a slight decline of output in the Netherlands. It is, of course,
only to be expected that richer mining areas should expand faster than the less
rerunerative coalfields, where output may even drop. There: might, however, be
cause for anxiety if the United Kingdom, which produces more than one third of all
BEuropean coal, did not plan to expand its output by more than a small fraction
in the next five years, By its mere size, the British coal industry governs the
future of European self-sufficiency in coal to a larger extent than any other
country; it also has the best technical opportunities in western Europe for quick
expansion at the lowest cost but, according to the Report and Accounts for 1952 of
the National Coal Board, there will be for some time to come a shortage of planning
staff, _
The Polish seams are particularly suited for highly mechanized production.
The target set for 1957 is 110 milliom tons, an increase of 21 million tons over
1953, and it is expected that this will be achieved mainly through increases in
cuiput per manshift, , |
| The effect of the establishment of the European Coal and Steel Community has
yet to be seen but it might well, in the coal~producing countries concerned, improve
the situation by promoting higher output at lower cost,
Pit~head Stocks '
; The accurmlation of pit-head stocks in France and Belgium shown in Table 13
is indicative of the present situation of easy supply conditions in the
continental west European coal merket. The same conditions do not apply in the
United Kingdom. The situation in the Western Zones of Germany is reasonably well
balanced as regards pit-head stocks, but at the end of 1953, 3.4 million tons of
coke were in stock at coke ovens,
The situation has not improved in 1954 and at 30 June 1954 the provisional
figures (in millions of metric tons) were:
Belgium . Lel
France 7.0
Western Zones of Germany (coke) 3.5
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Table 13 7
Pithead stocks of Hard Coal in Selected West Buropean Countries, 1950 to 1953
Stocks Annual Ratio of
end of period production Stocks to
Country Year (thousands of (millions of production
metric tons) metric tons) (days)(a
United Kingdom 1950 1,708 %:; 2
1951 1,453 215(b) 2
1952 4,621 (b) 6
_ - 1953 1,909 .3
Western Zones of 1950 407%2% 111 1
" Germany 1951 h32(c) 119 . 1
: 1952 h65(c) 123 1l
1953 124 2
France - 1950 2,652 : 51 16
1951 1,353 53 9
1952 Ly197 55 2l
1953 5,762 53 33
Belgium 1950 1,031 27 11
1951 225 30 2
1952 1,673 30 17
1953 3,077 30 31
Saar 1950 190 15 4
: 1951 68 16 1l
1952 460 16 9
1953 536 16 10
ﬁNetherlands 1950 151 12 4
1951 140 12 A
1952 237 13 6
1953 . 213 12 7

Source : Quarterly Bulletin of Coal Statistics for Europe, ECE, Geneva,

(a) Taking 300 days to a year
(b) Deep-mined only.
(¢) BExcluding low~grade fuel,
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3« Irade in Coal .
Coal production is nationalized ih‘ﬁany;European countries although there
.are notable exceptions, namely, Belgium, Western Germany and certain mines in the.
.hNéthérléndé; Theuméiﬁ.éonifblsuévéf ﬁest European.éontinentalvﬁfé&hciién'are~now
held by the High;Authority of the.European .Coal and-Steel. Community,

On the other hand trade 1n coal largely remklns 1n western Europe in the
hands of pr1Vﬂte enterprlse, The trade in several of the larger coal-consuming
countries. has, however, since the war, been subject in some way or another to
governmental control, Most often this has taken the form . of a limitation on
trade margins imposed as part of a geﬁeral policy for stabilizing living costs,

In the United Kingdom additional resﬁraints on trading activities hav§ resulted
from the contrcl and allocation of supplies., In Sweden, on the othér h&nd; 8
variant of this polic; is that although there are no controls in force, the
Price Control Board has the right to interfere if'profit margins are likély~to
_become too high, .

One effect of this system has been that in the absence of competition traders
have had no incentive to improve their sales methods, It should, of course, also
be borne in mind that since the war and uﬂtii recently the coal market has, with
only some exceptions, been & seller's market so that limitation of supplies both
in quality as well as in quantity has substantially contribut;d to this,

The structure of the coal trade.has alsc hardly contributed to efficiency
since in many countries there are a'great number of traders very often handling
quantities so small that there is no opportunity for specializing in the business.
Thus in Belgium there are approximately 15,000 retailers selling annually some
7 million tons, an average of less than 500 tons per dealer, As a result they-often
‘have to combine coal trading“with“B%Her buéineés such as dealing in Bﬁiiding
materialslor acting as tranéportcrs ongeneral,gbods or eveﬁ selling black oils,

L, The Price of European Coal ‘

The present pit-head prices of coal in'western Europe average US_Slh,a ton,
except in the United Kingdom where the price is about $8.5 a ton; . these prices,
in some cases, leave only a saiall margin of profit to the producer,

Since the war coal prices have been controlled and generally kept low by the
governments of producing countries, on the assumption that any inerease would have
a detrimental effect on costs throughout industry,



E/ECE/191
page 53

The fact that export prices may in some countries be higher than pit~head
prices (by some US g2.1 in.the'United Kingdqn, such difference varying with the
quality of the coal exported) is not of great assistance to producers, owing to
the small proportion of coal exported as compared with total production (8,9 per
cent in 1952), The differences in west European pit~head prices arise mainly
from variations in direct cost and, 6wing to- the particular structure of the
coal industry, the principal factor affecting these variations is the output
. per man-shift; nevertheless, dissimilarities in producing countries in general
economic policies and in methods of charging the cost of social services, are
also of importance, From 1951 to 1953, the output per manshift (underground)
in Europe has varied as follows:

1951 1953

(In metric tons)

Belgium 1,054 1,068

France -7 1,298 1,416

Saar 1,617 1,691
Western Zones of

Germany 1,457 1,459

United Kingdom 1,632 1,630

" Netherlands 1,729 1,567

Poland (1949) . 1,830 .

This, to some extent, explains why pit-head prices in.the United Kingdam -
are lower than elsewhere in western Europe and indicates that pit-head prices in
Poland, other cost factors being taken as similar, can be presumed to be still
lower, ' l

Although output per manshift in the Netheriands was among the highest in
western Europe indigenous production accounted for only 2.3 per cent of the
total production of the countries shown above and its cost could therefore have
had little if any influence on price formation in Europe,

The formation of the European Coal and Steel Community is a first attempt
to co-ordinate investments and policies in the coal industry of continental
western Europe, with the ultiméte purpose of decreasing the cost of coal to the
consumer, '

The structure of coal priées has in the main followedtthe pre~war price

pattern owing to the policies carried out by the goverhments of the producing
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countries, This pattern, the outcome of market forces and a supply situation
entirely different from the present, has become outmoded.,

In addition the, increases in prices, allowed from time to time by
governments, have‘generally been more or less equally applied to all qualities,
so that in view of the;changed éonditions the price relationship of one'qgality.
to another may now be irrational. However, owing to the recent easing of the
market consumers are increasingly favouring ceptain qualities of coals and
countries in growing numbers are adapting their prices to a more rational structure,
5. The Price of United States Coals

Coal can be brought from the United States in sufficient quantities and correct
qualities to coyer Burope's import needs whenever these arise, As a result of

favourable geological conditions and a high degree of mechanization Uhifed States
pit-head prices campare advantageouély with west European prices, In addition,
the coal industry in the United States has the advantage of a far greater
production flexibility than European mines, as geological conditions in United
States coalfields allow for exténsive developments to be made at considerably less
expense than in European mines and recruitment of technically-minded workmen for
operating coal-mining machines is not such a problem in the United States as the
recruitment of trained miners in Europe.

At present the f,o.b, price from the East Coast is US $7.50 per ton( ), which
is slightly below the British pit-head price, The cost of ocean transport
however, is heavy comparéd with the f,o.b. price, Moreover, in the last few years
freight costs have fluctuated viclently. They were as high as $15 per ton in 1951
and as low as gL at thé end of 1953, With freight costs at the lower limit
United States cozl delivered on the continent of Burope is cheaper than that of
British exported coal; Thus the fluctuations in Atlantic freight rates influence
the price level of coal in Eurobe, both in times of shortage and surplus,

(1) The £, o.b. price of the qualities of coal imported recently in Europe
might be L or so higher, but precise quotations are not available,
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The purchase of United States coals, however expedient in times of dire
shortage, involves a dollar expenditure which is by no means negligible; for
the fiscal year, July 1951 to June 1952, this amounted to some US 600 millions
for 28 million tons of coal, ' '

The corresponding payment for the oil equivalent, 19 million tons'ét'$30
a ton, would have meant a total of $57O million(%> The,actual dollar éost,
however, might have been less, Even if the United States oil companies! poséible
- expenditure in Furope was not taken into account, the frelghts pa1d in other
currencies could have reduced the amount by 25 per cent( )or to a total of
$427 million.

More could be said on the dollar cost of coals imported frqn the United
States: - for instance, non-dollar vessels could be used for the transportation
of these coals. But in times of dire coal shortage, which coincide with a high
level of economic activity, carriers for coal may be harder to find, axcept at
an inflated cost or by having recourse to the United States "moth-ballﬁ fleet,

as opposed to tankers, which are specialized vessels,

(1) No possibility existed at that time of refining larger quantities
of crude oil in European refineries,

(2) In 1952 25 per cent of the total landed cost of imported oil products
from United States companies was paid in non-dollar currencies mainly
for freights,.
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SECTION II: THE SUPPLY OF OIL

1; Buropean Production of Oil
Europe has relatively small oil. resources, as is apparent from Table 14,

Its present estimated reserves are only 1l per cent and its production is not
moré than 2 per cent of the world totals. In 1952 Burope imported about’
85 per cent of the oils used and it is unlikely that this percentage will fall.
This does not, however, apply to all European countries, Romania and
Austria, and probably also Hungary, have exportable surpluses of oil, The
Romanian cilfields, in particular, are producing more than was thought possible
only a few years ago, The relatively low consumption of oil in eastern Europe
bés contributed to this area's oil surplus, While eastern Furope consumed in
1952 about sixteen per cent of all hard coal used in Eufope the corresponding
figure for oil was at the most 12 per cent,
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Table 14

Proven World Reserves and Production of Crude Petroleum in Selected Years

(in millions of metric tons)

. Proven Production |
Area reserves
end 1953 1937 1947 1951 1952 - 1953
Western Europe (a) 78 | 0.5 0.9 2,6 3.1 3.7
of which W, Zones of ' .
" Germany 55 0,5 0.6 1.4 1.8 2.2
Netherlands 1 - 0.2 0,7 0.7 0.8
Eastern Burope 97 7.7 | 5.5 8.6 12,4 |13.2
of which Romania 51 7.9 . 3.8 5.5 8.6 9.1
Austria (b) 30] - 0.9 2.3 2.8 3.0
Total Europe 175 8.2 6.4 11.2 15.5 16.9
Rest of the world 20,039 76,5 409.2 5817 605.8 637 .3
of which United States 4,000 i77.71 2544 307. °  309.0 317.0
- Middle East 110,938 15.84 L2.3 97.3 105,.5 121.6
USSR (c) 2,600 2$a5 26,0 L2.3 L47.5 52.5
Total World 20,214 28L.7 415,6 592.9 621.3 65402

- Statlstlcal Yearbook: 1052 United Nations, New York,

- Monthly Bulletin of Statistics, United Nations, New York, Aprll 1953,

"Economic Survey of Europe in 1951", ECE, Geneva, 1952,

"Economic Survey of Europe since the War", ECE, Geneva, 1953.

Petroleum Press Service, London, January 1954.

La Loi sur le Plan Biennal, Tirana, 1949.

Vneshnaya Torgovlya, Moscow, August 1949..

Albanie Nouvelle, Tirana, No, 8, 1952,

Bulletin d'Informatwon de l’Agence Télégraphique Albanalse, Paris,
15 February 1952 and 10 February 1953,

Statisztikai Szemle, Budapest, No, 1, 1950, pp. 75 and 76,

Szabad Nép, Budapest, 30 November 1952.

Plan Odbudowy Gospodarczej Liczby Podstawowe, Warsaw, 1947, p. A47.

Wiadomosei Statystyczne, Warsaw,No. 1, 1951.

Supplement to Probleme Economice, Budapest,

Informations Roumaines, Paris, 25 May 1952.

Scanteia, Bucharest, 23 January 1953.

{a) Algeria and Morocco are included under western Europe.

Sources:

H

April 1948, p. 29.

(b) Virtually all crude-oil production and refining in-Austria is controlled by
USSR authorities. Source: Erdél und Kohle, Hamburg, April 1954 (for reserves).

(e) Average of estimates of varinus sources: World Oil, Houston, United States,
Vol, 136, 1953, page 265.
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- The above figures of oil reserves refer to proven reserves; i.e. those quan-
titieé of crude oil which are estimated to be recoverable from known oilfields by
existing production methods and at the present cost level.. They are nevertheless
estimates and, as such, should be considered as an indication of magnitude of the
reserves, They represent, however, only a fraction of actual possible world oll

(1) the accuracy of

reserves, which have been estimated as 60,000 million tons
this figure being, of course, open to doubt., a

. In the United States, which ‘has both by far the largest production and a
rapidly 1ncreaslng consumption, new discoveries of oil reserves are cqntlnuallyu |
‘being made at a rate which, so far, has kept the supply outlook constant,

The Middle East South America and the USSR are among the most promising
oil—produclng areas where proven reserves at present rate of production should
last about a hundred years. Among other producing areas with good prospects are
the Far East, where.oil has recently been discovered in New Guinea, and Australia,
while in South Sumatra and British Borneo oilfields are being rapidly developed;
in Canada, important oilfields have been discovered in Alberta and large~scale
prospecting for oil is taking place.

2. Imports of Crude O0il

Supplies"of crude oil to west European refineries, divided according to
sources of supply, are shown in Table 15 for selected years,
’ ' Table 1
lgports'of Crude Oil by Western Burope in Selected Years

(in millions of metric tons and in percentages)

Sources of supply | 1932 % | 1937/ % | 1951 % | 1952] % | 1953 %
North America 0.4] 12 2.1] 20 0.3] 0.6] 0.2] 0.3] 0.3] 0.4
Latin America 1.2{ 38 2.9{ 28 5,31 9.8| 5.41 7.9 4.8 6.2
Middle East . 1.2} 38 L5 44 47.9] 89.0{ 62.8] 91.6{ 72.2] 93.0
Far East 0o2 6 Onb» L} 093- 0.6 Baad St 0.1 . Ool
Eastern Europe :
and USSR 0.2] 6 ' O.bf 4 - - vO.2 0.2 .0.2 0.3
Total : 3.2{100 10,3 ;OO 53.8]100 68,61100 77.61100
Sources' ~ United Nations Commodity Trade Statistics, 1951 and 1952 New York,
- National trade statistics.

(1) Average of two estimates in "The World's Oil Reserves", Petroleum
Information Buweau, Lowdon, July 1953, page 2.
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As can be seen frem Table 15, EBurope now relies almost entirely on imports of
crude oil,from the Middle East, while supplies from other sources have shrunk to
only a minor fraction of the totai tonnege imported,

3. Imports og Refined Products
The different sources of supply of refined products are shown in Table 16,
_ Tgble 16
lgpgrts of Refined Petro;eum Product§ to Western Europe in Selected Yeggg

(in millions of metric tons)

(a)

~ Sources of supply’, - 1932 1937 1951 1952 1953

North America o kT L2 L3 3.8 3.6
Latin america 1.9 3.6 9.9 7.8 8,2
‘Middle East L 2.2 . 3.2 4.0 1.1 1.4
Far East - 2,3 5.0 0.5 0.8 0.5
" Bastern Europe and USSR 5,6 3.6 0,1 0.3 0.6
Total _ 16,7  19.6 18.8 13.8 14.3

- Source: National trade statistics,

(a8) Refined petroleum products include all products covered by _
code No, 313 of SITC, i.e, refined mineral 0115, lubrlcants,
+ waxes.and petroleum coke.

Since the end of the laef'war imports from North America‘have consisted mainly
of special products, such as aviation spirit and special kinds of lubricants, cone
sidered as economical to produce in Europe. West European refineries are now
beginning to supply increasing quantities of special products and are, in some
cases, even seeking export markets, _ ’

Regarding imports from other sources, it should be stressed that in practice
ally all west Eﬁropean countries the market for oil is not confined to home-
refined produets and, therefore, oil companies are free to make their own'arfange;
ments with regard to sources of supply, at least in so far as dollar payments are
not involved, - ,

Before the war, supplies of refined petroleum products from eastern Europe
represented 18 per cent of total imports; these are now reappearing on a very

low, though increasing, scale on the west European market.
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L. The Refining of Oil
Up to the beginning of this century crude oil was refined mainly for the

purpose of extracting kerosine. The relative importance of other‘products
increased only gradually and, as can be seen from Table 17, the importance of
motor spirit consumption became considerable only about 1920, The importance
of black oil and lubricant coneumption has increased gradually over the last
fifty years from 11 per cent to 68 per cent, |

Table 17

Estlmated Relative Importance of the Consumptlon of Major
0il Producgs bz Percentage of Total World{a) Consumgtlon in Selected Jears

1900 | 1920 | 1920 | 1930 | 1938 | 1951

Gasoline v3_ 7 25 38 32 25
Kerosine 86 72 23 9 7 1
Black oils ) 46 49 57 66
Lubricants 1 ) 21 6 I3 L | 2
Total 100 100 100 100 100 1100

Source: The Journal of Industrial Economics, Oxford, July 1953.
(a) Excluding the United States and the USSR,

It is only netural that crude oil refining should have started at the
sourees of supply; primitive methods were used and the yield in comparison with
to~day's refining was low., The magnitude of consumption of oil in different
consuming areas was not large enough to induce the building of refineries in
those areas, especially as individually the patterns of consumption did not :
correspond to normal refinery output. It was not uhtil the end of the hineteen—
twenties.that conditions became favourable enough to justify the erection of |
refineries in western BEurope., At that time European governments also had a

strong desire to locate refineries within their national boundariee.
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In 1928 measures were taken in Fraence to promote the establishment of,
and to give protection to, & national refining industry. This was a 6omplete
reversal of the policy that had been followed since 1903. Belgium, Germany,
{taly and Japan soon followed this example and, since the last.war, have been
joined by the United Kingdom, which earlier did nbt favour the idea of an
indigenqus refining industry, 7 '

It was mainly after fhe Jast war that the bulk of refineries was erected
in western Europe, There were several reasons for this development, The
European refining industry had virtually stood still during the war pericd in
»cbntrast with the conbtinued txzpansion in the United States. There was an extreme
and general shortage of fuels aud, in spite of its efforts, the coal industry
was not able te meet requiremenis. JIn such a situation the possibilities of
finding new sources ol energy were more or lese confined to oil. Morsover
European countries had an urgent desire to save haid currencles.

) Up to 1§52 thisz developmimt couvld ve régarded a8 a shifb of the centre of
gravity of refining from producing areas to consuming areas bub since then, |
for most of the products, the capacity of European. refineries had been more
than sufficient to satisfy the entire needs of Europe itseif and a further
growth of refinery output will have to be disposed of either by expdrts or by
increased héme consumphbion, This wmight lewd, at least temporarily, to a
pressure to use oil instead of coal. On the other hand, ever since the
;ast_war warnings about'overéexpansion have heen héard which'havé so {ar
nof proved warranted, The growbh of relimery output capacity is shown in

‘Table 18,
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Table 18
Ojl-Consumppion(égﬁmﬁgggnegy Output_and Capacigx

in_the OEEQ Countries

(in millions of metric tons)

- Motor Gas/diesel | . All
Consumption and output spirit 0il Fuel oil products
1948/1949 Consumption, 10,7 9.3 15,0 L3.4
Output ’ C b, o bl 8.6 - 20.8
1951 Consumption 14,8 14.5 25.4 . 65.4
Output 11.7 11.5 23.9 53.9
1952 Consumption 15,8 15.8 26.7 69.5
: Output 15,9 140 30.3 67.9
1954 Planned consumption 18.5 17.6 29.7 78.6
Estimated output 23 .0 -17.5 33.4 8642
Potential.output
based on capacity,
end of year 26.7 20.4 38.1 T 99.5
Sources: Second and Third Reports on Co~ordination of Oil Refinery Expansion
in the OFEEC Counbtries, OEEC, Paris, 1951 and 1953,
(a) Including bunker liftings, which for 1951 and 1952 represented on the
average 15.4 and 3i per cent of the total consumption respectively of
gas diesel oil and fuel oil.

The Middle East crudes, which are mostly used in west European refineries,
yield with straight distillation some 20 to 22 per cent petrol, 18 to 20 per
cent other distillates and 43 to 45 per cent residual fuel oil; in 1952 the
output of the refineries of the OEEC countries was 23.5 per cent petrol,
20,5 per cent other distillates aﬁd Lh.5 per cent fuel oil(l).

If available cracking capacity were used to transform as much heavy oil as
possible into lighter qualities the output of fuel oil could be decreased from
the present L4,5 per cent to about 33 per cent; this without taking into account

the question of quality, which is a very intricate one.,

(1) The situation in Western Germany is rether different: the yields of petrol
are much higher and those of residual fuel oil much lower., This is the
result of the availability of hydrogenation capacity dating from the pre-war
and war years when the intention was to convert the highest quantity possible
of indigenous crude into road-vehicie and aircraft fuel.
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There is at present no price iﬂceﬁtive for the refining industry to do this
‘since, although fuel oil at present pficgs giyes ¢omparativelyllittle profit, if
lighter products (mostly petrol) and fuel oil are taken together the margin of
~ totalgofit is substantial., Moreover, the demand for petrol is relatively low -
and can be met without resorting to cracking as regards quantity but not quality.

However, since the middle of 1953 there are indications of a grow1ng
tendency - substantiated by some plans - for west Buropean refiners to increase
the investment in cracking plants, This development is probably based on an
assumption that the demand for transport fuels will increase rapidly.

5. ‘The Location of Refineries |

The location of refining capacity in western Europe is set out in Table 19,
The reasons which determined the location of the refineries are difficult to
appraise. Approximately 80 per cent of capacity will be located in the major
coal producing countries and, out of the remaining 20 per cent, 17‘per cent, will
be in Italy, _

The main factor taken into account in locating reflnerles 1n western
' Europe was the. existence of a steady internal market although the six.major B
producers anticipate substantial oil exports. Intra~west Buropean trade in oil
is growing in importance, as will be seen from the follow1ng figures (in

millions of metric tons):

1932 : 1.0
1937 ¢ 1.1
1951 ¢ 8,0
1952 @ 11,5

Other factors were undoubtedly the availability of capital resources, of deep~-
water harbour and inland-water transport facilities, and the desirability of
céncentrating'refining operations in areas close to consuming centres,

The map which follows shows the loecation of the refineries in ﬁestefn

Europe as well as coalfields and industrial centres,
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Table 19
1954 Planned Capacity and Operation of Refineries
and Consumption Forecasts for Western Europe
(in thousands of metric tons)
(a) Planned Planned
Countries capacity operation Consumption
(distillation) (crude input)

Belgium 5,640 4,500 3,850
Denmark 38 28 2,2&9(b)
France 26,880 22,111 14,589
Western Zones of Germany 11,320 9,7h8(c) 7,655

. Netherlands 10,300 11,295 4,603
Norway 50 L5 2,356
Portugal 1,190 645 1,080
Sweden 1,920 1,800 5,680
Switzerland 200 200 1,414
Turkey 330 e 948
United Kingdom 29,940 29,774 22,882
Total 106,038 94,003 74,961

Source: Third report on Co~ordination of 0il Refinery Expansion in the OEEC
Countries, Paris, June 1953,

(a) Austria's refineries are all within the USSR Zone.

The production in 1952

estimated by the Austrian 0il Industry Association shows an output of 2,8

million tons,

(b) France intends to supply most of the needs of its overseas territories,

either directly or through a switching operation; thus the amount of
indigenous needs covered by French refineries will actually be larger. than
that shown in the table which relates only to France's own inland consump-
tion and bunkers,

(¢} Thirty per cent of the Italian refining capacity must legally be held as a
reserve, Part of the refining capacity is built for the sole purpose of
exporting to the adjacent Mediterranean area — Greece, Turkey and the Near
East -

(d) The crude input figure is planned on the assumption that part of the crack-

ing installation will be used for "topping", i.e. removing lighter fractions
of crudes,
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Besides the possibility of saving hard currencies there arerther advantages
in erecting refineries in cdnsuming areas, With the steeply rising demand for
0il products in western Europe, it would have been impossible to erect refineries
in the Middle East at a rate which was consistent with demand. Another reason
was undoubtedly fear of seizure as in the case of Abadan or interruption of
operétions as in the case of Haifa,

The expansion was carried out rapidly and to some extent explains the
preponderance of straightiréfining that is apparent when comparing westein
Europe and the United States, the latter haviné installed relatively far
more cracking and other secondary processes, in order to meet the huge demand
for motor spirit. Another explanation is the relatively high west European
demand for black products as a substitute for coal, which was in short supply
when these refineries were planned.
| Improvements in the quality of refined products as well as variations in
the yield from a given crude through straight~run distillation can be bréught
about by using appropriate secondary proéessés (e.g. reforming, thermai and
catalytic cracking, polymerization, alkylation, hydrogenation and purification).

If cracking were to be used to a greater extent for varying the yield,
the amount of fuel oil competing with coal could be materially reduced,

Present west European programmes envisage, however, the installation of
relatively little cracking capacity; by the end of 1954 the proportion of
thermal and catalytic 6racking capanity to distillation capacity is planned‘
to be 4 and 14 per cent respectively as against 20 and 34 per cent in the
United States.

The tendency to build refineries near to or in consuming areas has not
been limited to Europe. Plans excluding the United States, the USSR and
eastern Europe, existed atAthé beginning of 1953 for some 50 million metric |

tons of additional capacity, located as shown in Table 20.
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"Table 20

1954 Planned Increased in Refining'Cagac'tv Excludlne the:
United States, the USSR and Eastern Europe

(in thousands of metric tons of distillation capacity)

Existing
capacity | New plants Extensions
1 January 1954 :

0il-Producin orting areas:

Middle East 51,0000%) | 6,320 1,000
Aden (AlOC) . T 5,000
Iraq, Dourak (Government) 1,0001"
Lebanon, Sidon (Caltex) - ‘ 320
Egypt, Suez (Government)- - 1,000
Mexico and Carribesan Area 73,800 1,250 9,550
Peru 1,900¢ 1,50
Far East 11,400 100
Sub-total 7,570 11,100
Total | 138,100 | 18,670
Oil-consuming/importing areas: o :
European ares 94,000 3,750 5,700
South America (Argentina, Bra21l, C
Chile, Uruguay) 11,000 8,400 1,650
Eastern Hemisphere (exnludlng '
Europe) 7,000
South Africa 750
Far East:
" India : ' 3,750
Phnilippines - _ 650
Australia , 5,950
Sub~total 23,250 7,350
Total _ 112,000 30,600
Grand Total 250,100 49,270

Source: Petroleum Press Service, London, February 1954.
(a) Including 27 million tons for Abadan and Haifa.
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It will be observed from Table 20 that only 38 per cent of additional
capacity is to be located'in‘bil-producing areas, the refining capacity of which
had already decreased from 75'per cent in 1948 to 55 per cent of the estimated
world capacity in 1954, Planned expansion for western Europe amounts to about
9.5 million tons out of the 49.3 million tons for the countries shown in
Table 20. . :

Developments outside Furope may tend to impede the sales of surpluses from
west European refineries, which in recent years have been és follows (in millions

of metric tons):

North Latin Middle Far . . s
Year America | America East East Africa | Unspecified Total
1951 - 0.1 1.3 0.4 2.2 2.4 6.4
1952 0.2 | 02 3,2 1.8 3,2 2.2 10.8
Sourceii National trade statistics.

The figures shown in Table 20 clearly illustrate the difficulty which
western Europe will have in maintaining or increasing its present level of
export, The tendency is more and more for those countries developing industrially
to build their own refineries and to import crude oil from the producing centres
which are also increasing their on-the-spot refinery facilities.
6, The Dollar Cost of Imported Oil and of Imported Coal (1)

The dollar cost of imported oil comprises mainly dollar payments to United
States companies and the expenditures in dollars of other oil companies., The
share of United States companies in the estimated value of oil imports. of western
Europe has decreased from 54 per cent for the year 1948/1949 to 42 per cent for
the year 1952/1953; the coerresponding percentages in tonnages (48 and 37 per cent
respectively) are lowery; owing to the high proportion .of refined products
included in imports from United States sources,

The landed dollar value of these imports does not, however, represent the
dollar outlay; for ihstance, in 1952, this amounted to only $580 million out of

a total value of $1,100 million, or 53 per cent, the difference being accounted

(1) "Economic Survey of Furope since the War", ECE,.-Geneva, 1953,
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for by expenses of United States oil companies in western Europe and related
territories as wsll as freights payable in non-dollar currencies. There is no
figure available for net dollar outlays by other oil companies but the dollar

(1)

payments at between $275 and 300 millions annually, This may appear consideréble

content of these oll sales has.been estimated at 30 per cent, whicﬁ puts such
but it should not be forgotten that the suspension of operations at Abadan has
eliminated dollar returns on sales to United States companies from that source
and that, 50 far, ﬁhese returns have not been compensated by ﬁhé increased
'operations in other parts of the MiddlefEast, where rights are shared with
United States companies. - ‘ L _

Expenses in dollars ihcﬁrred by west Eﬁropean Oil Companies in Venezuela
are not balanced by sales in- dollars or hard currency. '. . .

Dollar payments for wést European imports of oils for the period April 1948
to December 1952 amounted to 3,000 millions, out of Which'31,700>millions havé
been financed by ECA and MSA (this excludes dollar payments‘by.Europeanﬂoil

..compahies). o A _

Since December 1952, however, western Europe has had to find dollars for
these payments without oufside assistance, This dollar drain has been reduced
by agreements with United States oil companies to limit dollar payments so .far
as practicable, As a long-term measure further progress can be made in reducing
the dollar drain if the United Stztes compahies continue to increase their
purchases of oil eéuipment, supplies, te@hnical servideéléﬁé;;»in Europe and
dependent territories, |
7. Ownership of the 0il Industry

Ownership in the oil industry is mainly concentrated in the hands of a few

large private companies, Few governments»exercise a direct control over oil
companies in western Europe or in other parts of the world, except in eastern
Europe where the industry, like éll éthers, is nationalized, The United Kingdom
Government owns a 56 per cent interest in the AngloQIranian 0il Company, although

it does not interfere with -the commercial opérations of this.company in peace time,

(1) Petroleum Press Service, London, November 1952, p.377.
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The French Government has an interest in the Iraq Petroleum Company, through the
Compagnie Frangaise des Pétrolesg}) and in the refining industry, -through the
Compagnie Frarcrise de Raffinage, affiliatea to the former,

The interest of United States, United Kingdom, Dutch and other companies in

crude-oil production is shown in Table 21, which relates to 1952,

(1) The financial participation in this company is as follows:

Per cent
D'Arcy Exploration (Anglo-Iranian Oil Company) 23.75
Anglo-Saxon 0il Company (Royal Dutch Shell Group) 23.75
Near East Development Group (Standard Oil of New Jersey 50%
. Socony~Vacuum 50%) 23.75
Compagnie Frangaise des Pétroles (35% French State) . 23,75
Gulbenkian ‘ 5.0

Total 100.0
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Table 23
> World Crude 0i1‘®) Production 1952:
Breakdown by Ownership
(in thousands of metric tons)
United Kingdom United
and Netherlands States Others Total
Location

Tonnage % | Tonnagé| % |Tonnage % | Tonnage %
North America 16,320 L.8} 320,340| 94.1) 3,900] 1.1| 340,560 | 100
Latin America 36,870 | 30.4| 67,440| 55.6| 16,940| 14.0| 121,250 | 100
Middle East 32,020 | 30.4| 66,160 62.9| 7,070| _6.7| 105,250 | 100
Far East ‘ 10,460 71.2 3,940] 26.8 300{ 2.0{ 14,700 | 100
Western Europe:

Western Zones of

Germany 100 300 1,360 1,760

Netherlands 360 360 - 720

Others 60 - . 580 640

Total western :

Europe 520 16.7‘ 660 21,2 1,940( 62.1 3,120 | 100
lGrand total 96,190 16,4 458,540 78.41 30,150 5.2 584,880 | 100
USSR and eastern '

Europe ' = - 55,500 55,500
Total world 96,190 15.0} 458,540| 71.6 85,650| 13.4| 640,380 | 100

Source:

The Petroleum Times, London, 4 September 1953,
(2) Including natural gasoline.

It will be seen from Table 21 that United States oil companies control
71,6 per cent of the world production of crude oil, British and Dutch interests

15 per cent and others only 13.4 per cent, of which the USSR and east European

countries own 8.2 per cent, In the Middle East, the proportions have altered since

1951, when oil production in Iran dwindled to almost nothing,
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The question-of transport is of primary interest to the oil industry.
Table 22 shows the ownership, by flag, as between oil companies and independently

owned tankers,

Table 22
~ Analysis of Tanker Ownership by Flag

(in thousands of metric tons dead-weight, as at 31 December 1952)

_ Owned by Independently : (a)

Flag oil companies owned Total
United States m 2,295 6,939
Panama ' 1,359 1,747 3,106
Honduras oo - - : 221 . 221
Others _ 498 ‘ 221 719
Total Western Hemisphere 6,501 L, 48l 10,985
United Kingdom Ly 470 1,509 5,979
Norway - . = | 120 k4,589 4,709
France , o 590 703 1,293
Netherlands 750 7 136 : 886
Others L 297 2,906 3,203
Total ECA countries 6,227 9,843 16,070
Liberia ‘ | LLO 870 1,310
Japan b4 575 639
Others _ 34 182 216
Total(®) world ‘ 13,266 . 15,954 29,220

L)

Source: "Tankers Galore", The Economist, London, 1 August 1953,

(a) Excluding:Government-owned tankers and vessels of less than

2,000 tons dead-weight.
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The tonnage directly owned by the oil companies accounts for more than
45 per cent of the total, The independently—owned‘tohnages are to a great
extenﬁ chariered on a long-term basis., Parts of the Norwégiaﬁ and Greek
tanker fleets form an eXception to this rule, They provide a “"buffer®
service to all companies, which enables the companies to retain their fleet
&} levels where theyvnornwlly can be fully used, while the marginal tonnage
is available in times of pressure. Recently there has been a trend for
independents to increase their share of the tanker fleet,

Pipe-lines also form part of bulk transport and these have been built
from the Middle East to thé Mediterranean in order to reduce costs of
transportation fromvthe Persian Gulf. Actually, the gain to oil transporters
loading at pipe-ends results mainly in shorter voyages for their tankers,
the charge for the piping of crudes being only slightly below fhe
corresponding freight charge. These pipe~lines all belong to the big oil_
éompanies.

In the refining industry of western Europe United States companies own
24,5 ﬁer’cent and the big oil companies control 68,8 per cent., A breakdown
by control of west European refineries is shown in Table 23, The United
Stafes companies operating as refiners in western Europe are Standard Oil
of New Jersey, Socony-Vacuum, Standard 0il of California and Texas Oil

Company, the latter two operating together as Caltex,
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The Control of West Furopean Refinery Capacity based on Planned Figures for 1954

(in thousands of metric tons of distillation caﬁacity)

United

Anglo-

Other

; " on a 50/50 basis,

Royal Dutch ; . State
States Iranian | private Total
companies Shell Group 0il Co, | companies controlled
Belgium 1,180 130 2, 97o(a> 1,360 5,640
Denmark 38 - (b) - - 38
France 7,020 7,030 h,OOO 1,880 6,950 26,880
W. Zones of 2,110 1,100 | 1,240 6,780 - 111,230
Germeny | (c) @) a
Italy 4,730 1,610 7,040 4,940 18,320
Netherlands 1,550 8,750 - - - 10,300
Norway 50 - - = (e) - 50
Portugal - - - 1,190 - 1,190
Sweden - - - 1,920 - 1,920
Switzerland - _ - - 200 - 200
Turkey - (}) - - - 330 330
United Kingdom 9,230 9,220 10,940 550 - 29,940
Total 25,908 27,840 19,150 20,920 12,220 | 106,038
Percentage 245 26,2 18.1 19.7 1.5 100
Sources:~ 0il and Petroleum Year Book (Third Report), London 1951.
-~ OEEC Third Report, Paris, 1953.
(a) FPifty per cent owned by Anglo-Iranian and 50 per cent by Petrofina,
(b) Forty per cent of Shell Berre owned by the French Company "Produits Chimigues
- et Raffineries de Berre", S

(c) The two SARPOM refineries are owned jointly by Caltex and Fiat.

' (d) IRON refinery (1,470 tons) is owned by AGIP (State-owned agency) ‘and

the Anglo-Iranian 0il Company 51 per cent and 49 per cent respectively.
The two Stanic refineries (3,470 tons) are owned on a 50/50 basis by the

‘ Standard Oil Company of New Jersey and ANIC (State-controlled agency).

{(e) One-third State-owned,

| (f) The Vacuum Refinery (930 tons) belongs to Sacony-Vacuum.and Powell-Duffryn

The final stage in the oil industry, the distribution of finished products, is

mainly carried out by distributing companies set up and owned by the big companies.

In addition to owning the distribution‘facillties (practically the whole stock of

rail and road tankers as well as most of the storage capacity) these companies,

often have highly developed technical services whig¢h assist and guide customers in-

‘the use of their products,

with engineering companies dealing with these products.,

Some of them also sell oil equipment or are associated
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SECTION IIT ~ GOVERNMENT POLICIES TOWARDS OIL -

In the early ‘thirties, governments began to encourage the growth of national
refining industries and France, Belgium, Germany and Italy took steps to enable
their local refiners to compete on as equal a footing as possible witﬁ Mexiéan“ _
Gulf imported products., This protection was- in the form of a preferential tariff
for home-refined products, designed to cover (i) the cost of crude oil |
transportation; (ii) the higher processing costs per ton resulting from the
smaller size of the refining units, which had to be acap“ed to the size of the
market; (11i) the cost of crude o1l storage necessary to minimize the danger
of interruption of operations,

Since the war other motives have appeared, the most important of which has
been the need tobsgve dollars.

A detailed review of west Buropean polidies on 0il would have to be the
subject of a separate study, but the following comments give a general policy
Llndication.

(a) Importing countries, such as the Scandinavian countries, §witzérland

and Portugal, have in the main treated coal and oil on an equal footing, except
on occasions when their trade rel-tions have been. involved,

Curtailment of oil consumption, whenever enforced, has been the result of
dollar import restrictions, A4s more oil from non~dollar sources has become
available consumers have been left free to decide which they prefer, coal or oil,
and the question has became substantially a price issue,

(b) Italy is neither a coal producer nor an oil producer but in the early
'thirties took steps towards building a national refining industry. The size
of the industry, which is now considerably in excess of the country’!s needs, #as '
increcsed by a law, passed in 1932 and still valid, calling for a reserve capacity
equal to 30 per cent of the capacity normally operated,

Furthermore, on account of the country'!s pattern of requirements which calls
for a greater .roportion of fuel oils than straight distillation:. of crude can
produce, the erection of refineries freed from customs duties has been developed,

The Italian refining operations hay be summarized as follows:
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(1) Refineries working for inland and bunker-consumption are allocated a
tonnage of crude sufficient to provide for the country's light product requirements,
This 11m1tatlon in throughput prevents the reflnerles putting out all the fuel oil
that the indigenous market could absorb,

(i1) Refineries freed from customs duties concentrate on the export of light
products; however they operéte in such a way as to be able to ﬁeet, within economic
limits, the balance of the country'!s requirements of fuel oil, Until recently -
fuel oil had still to be imported but at present there is a surplus; not only of
light products, but also of fuel oil, while a continuous shortage of middle products
(gas/diesel 0il) prevails. Pressure is being brought upon governmental authorities
to approve projects for the development of the export of light products and increased
output of middle products; this is of urgent necessity to the Italian economy.
Consequently, the Italian refining industry is less likely to increase its output
than to vary the paﬁtern of production of different products. This is particularly
so since the development of national resources in natural gas has taken spectacular
strides forward in the course of the last three years, which has affected home
consumption of fuel oil, |

(¢) Before the last war the United Kinedom took no steps towards building up

an indigenous refining industry and has at no time adopted a special fiscal policy
in favour of the refining industry. The fact that it has now become the most
important oil-refining counbtry in Europe arises mainly from the geographical
position of the cbuntry in relation to north-west European markets as well as from
the necessity to save dollars by importing crude oil from non-dollar areas rather
than refined products from dollar areas; +the closure of Abadan hastened rather
than initiated the novement. This policy incidentaliy has resulted in an increase
in the countryt!s exports of processed products and in an improvement of the balance
of its oil trade, which is hdwever believed still to be in dollar deficit.

The import of refined products in 1952 amounted to only 25 per cent of inland
consunption (which has doubled since the war) and consisted mainly of products
which had been considered until recently uneconomical to produce at home, while
exports represented 28 per cent of inland consumption figures, . The exports of
refined products during 1953 were worth £76.9 million, of which £39 million was
accounted for by gas/diesel oil and fuel oil. . The-value of coai,exports for the
same period amounted to £70.8.million. '
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(d) In 1928 France 1n1tiated the development of a refining 1ndustry by
k'grantlng 1te national reflnerles guarantees of marxet stability, in addltlon to
preferentlal tariffs, but at the same time allowed the import of certain tonnages
of refined products in order to prevent home refiners from monopolizing the
marKet. ‘
The tarlffs based. on fixed valuss wers at the outset -substantial but owing to
succe531ve devaluatlons of the eurrency in effect they have been progressively -

 reduced, These were rev1sed at the end of 1947 and fixed at the following

percentages of a token c.i.f, value( ) for refined products:
Gasoline, white spirit, kerosene, o
lubricants = - --18
Gas oil, llght fuel 011 : oL 10
Heavy fuel 011 . : . : : -3

In May 1951 and in April 1952 these import duties were reduced but, owing
to correspondlng increases in internal taxes, the price to the consumer remained
practically unchanged.

Import duties are at present as follows-

Per cent
" Lubricants : . o 15
Gasoline, white spirit, kerosene I 10
Gag oils, light fuel oil S ' 5
Heavy fuel oil . : B 3

In the course of the year 1950 competition between liquid fuels and coal
grew con31derably and under governmental auspices, an agreement was reached
between intsrested partles which in effect limited the tonnages of. fuel oil put
on the marKet. Soon afterwards in 1951 the revival of economic activity
rendered this agreement pointless bub, since 1952, renewed competition between
liquid fuels and coal has’led to the imposition of a special tax of 750 French

francs per ton on liquid fuels.

(1) The token c.i,f. value of reflned products is calculated in accordance with
certain rules by a Commission composed of refiners and importers in equal
number and is related to the average c,i.f. prices for imported refined
products as recorded in the precsding month, .
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Finally, heavy taxation of gas oil restricts its use for heating, this the
more so since compulsory blending with a fraction of heavy fuel prevents gas oil
from being used in small heating plants,

(e) Westeon Zones of Germany. Before the war Germany's oil requirements

were for the most part met by the import of finished products. After the war,
however, as a result of changes in supply conditions, Western Germany went over
to the import of crude oils which are pfocessed along with home-produced crude,
In June 1953 the oil taxalion system was adjusted to meet the changed supply
position, recourse having previously been had to various temporary expedients.

During the pre-war period the sole function of the oil taxation system was
to protsct the refining industry when it was processing home~produced crude oil.
Over and above that, the level of customs duties was dictated by general revenus
considerations, Under the new legislation customs duties are purely protsctive,
whereas the fiséai interests are covered by the oil tex.,

Since imported crude oils pay duty prior to refining, thers is a draw-back
system providing for the refunding of the duty paid on crude 0il processed in
Western Germany into products that woulé not havs paid duty had they been
imported in their finishsd state; e.g, bitumen and petroleum coke. A similar
system applies to products the impost duby on which is lower than that on crude
oil,»e.g, fusl oil, where the duty amounts to DM 15 per ton when the o0il is used
directly for heating purposes, as against DM 25 per ton when it is used in
coking plants. i

Recently, minsral oil residués,converted into gas by means ofqa chemical
process, were freed from duty and tax,

(f) Benelux countries. The protection offered to the Benelux refiners has

been based on a similar principle to that applied in the case of France, i,e.higher
tariffs on refined products imported as such than on refined products produced in
indigenous refineries apd in the Belgo-Luxembourg Union the duty levied on
imported refined products is higher than in the Netherlands. Nevertheless, as
regards the Belgian consumer, petroleum products in Belgium are taxed at a lower
rate (4.5 per thousand) than other sources of energy (4.5 pev ceut),

However under the terms of the customs union between the three countries,
excise dutiss and other inland taxation have to pe equalized and this has already

been partially implemented,



