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INTRODUC TION

Background to Recent '
Developments in the Chemical Industry

The development of the world chemical industry can be divided into fairly distinct stages
both from the point of view of raw material inputs and the technologies employed.

In the earliest stages .cride minerals such as sulphur and salt were converted into
chemicals for use in other industries. Sulphuric acid for example was derived

from sulphur for use in fertiliser production, This was followed hy the development

of products based on natural organic chemicals from coal, wood and similar materials,
Amongst these were the extraction of ethyl alcohol from molasses, methyl alcohol

from wood, cellulose from cotton and materials incorporsting the benzene ring structure
from coal tar. The fixation of atmospheric nitrogen by direct ammonia synthesis
marked the beginning of a new era in the chemical industry leading to the develop-

ment of a large-scale fertiliser industry,

The latest and perbhaps the most spectacular stage has involved the cracking of mineral
oils and gas to produce chemical building blocs such as ethylene, propylene and
butylene and the production of synthetic organic chemicals with complicated molecular
structures, The development of petroleum and natural gas reserves has resulted

in coal based chemical industries being forced to change their basic raw material,

the fertiliser industry being a good example,

The scale of operations in the petroelum industry is usually much larger than that in

the chemical industry with the result that the quantity of materials used in an individual
chemical unit is often less than one tenth of that used in & refinery, The development
of the petro-chemical industry has, therefore, resulted in a rapid increase in plant

size and a growing number of chemicals produced from a given feedstock source.

The economies of scale inherent in a modern petro-chemical {ndustry requires the
simultaneous creation of a large number of inter- connected production units, These

in turn require mnarkets larger than those usually to be found in the developing countries.
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The petrochemical industry is highly capital intensive and has little requirement for
unskilled labour, the factor in most abandant supply in the developing countries,

The post-1945 era has seen significant changes in the demand structure for chemicals
and this is largely linked with the development of high polymers., The rapid develop-
ment of high polymer technulogy is closely connected with the growth of the petro-
chemical industry, The new synthetic fibres such as nylon, acrylics and polyesters
have encroached upon the markets previously held by traditional textiles. Synthetic
plastice such as polyethylene, polypropylene, polystyrene and polyvinyl chloride have
also eaten into the ma.kets for traditional materials as well as creating completely new
consumer demands. New synthetic rubbers such as 8BR, polybutadiene and polysoprene

have replaced natural rubber in many markets,

Petro-chemicals have provided the impetus for the rapid growth of the chemical industry
during the past twenty years. In the United Kingdom, whose chemical industry is
similar in structure to those in many of the leading industrial countries, it has been
estimated that basic organic chemical production alone increased its share of total
chemical production from one-seventh in 1954 to one-fifth in 1968, A different measure
of the relative importance of petro-chemicals in the chemical industry is to add to

the basic organics the end-products which are derived from them., By this measure
well over half of the chemical industry in the developed market economies is in

effect a petro-chemical industry. If synthetic textiles are added, the proportion 1s
even higher,

The Chemical Industry and the Developing Countries

The growing sophistication of modern chemical processes, particularly as related
to the petro-chemicals industry, has placed increasing emphasis on having & large
scale of operations as a prerequisite for commercial success, The significance of
this for the developing countries has been well illustrated in studies carried out by

the Economic Commission for Latin America. From these studies, which examine
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the relationship between per capita income and per capita consumption, UNIDO
caloulated the sise of market required at given income levels to absorb the production
at the minimum economic scale for particular chemical products. Thus for sodium
hydroxide, for example, with per capita incomes at $100 a market of 36 million people
is required to absorb the minimum economic plant capacity of 20, 000 tons a year.

For synthetic rubber a market of 90 million people is required if per capita incomes
are only $100. If per capita incomes are higher, the size of market is, natursally,
correspondingly lower. In general the heavy organic chemicals require a considerable
scale of operations for their production to be economical, but the requirements for
certain end-products such as paints, varnishes, waxes and certain pharmaceuticals are

less stringent,

Another major problem for the developing countries is the fact that the chemical industry
requires large inputs of the most scarce factors, capiial (resulting in a drain on

limited reserves of foreign currency) and small inputs of labour which in unskilled

form is geunerally readily available.

The demanding requirements in terms of large markets, high capital inputs and low inputs
of unskilled labour helpto explain why so few developing countries can support a fully
fledged petro-chemical industry. The higher per capita income levels and the

relatively large populations of the industrially more advanced Latin American states

such as Mexico, Argentina, Brazil and Venezuela also help to explain why the chemical
industry in this region is considerably more advanced than in Asia and Africa,

This Survey

This report covers the group of products defined in ISIC product groups 31-32. In
the field of chemicals there are considerable difficulties in the presentation of
comparable statistics on a world wide basis, thus the UNIDO statistics on output

and employment cover both chemicals and petroleum products whilst statistics on the
trade of the developing countries produced by UNCTAD refer only to chemicals.
Several reports produced by U. N, agencies in recent years contain statistics on the

i
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chemicals industries but seldom in the required form or for the required socio-
sconomic and geographical groupings. Another major problem is that in even the

most up-to-date reports on the chemioal industry statistical ocoverage for the developing
countries seldom extends beyond the mid-1960's. It has been necessary, therefors,

to study trends on a rather longer-term basis than the period originally requested

since meaningful data for the years 1967-69 is not available.

The terme of reference, together with regional definitions, are included in the volume
"Gensrel Industrial Review".




INDUSTRIAL DEVELOPMENT SURVEY

CHEMICALS, PETROLEUM AND COAL PRODUCTS

ASIA

Economic Trends

Data on economic trends in the Asian petro-chemical industries are presented in
Appendices 1-1V, where output, employment and value added per person are given.

Output . Asia accounts for just over 35 per cent of the developing countries’
output of petro-chemical products in value terms. This proportion has not changed
significantly during the past decade. As a proportion of total world output, how-
ever, Asia's share at less than 3 per cent is insiginificant. Between 1960 and 1969
the growth of output of petro-chemioals has been marginally slower in Asia than in
the other developing regions. During this periol the average annual increase in

Asian output at 7. 6 per cent was the slowest of any region, but growth since 1965 has

been more rapid.

The more important Asian producers of petro-chemical products are shown in Table 1.

Table 1. Asis - Output in the Petro-Chemical Industries

1960 1968 _

Value Per Cent Value Per Cent

(U.8.$ mn) of Total (U.8.$ mn) of Total
Total 1,308 100 2,347 100
of which:
India 3 3¢ 690 20
China (Taiwan) 32 3 148 ]
Korea 20 2 162 7
Philippines 104 8 156 7
Indonesia 190 18 183 8
Iran 178 14 228 10
Others 439 ] 784 33

Source: UNIDO




India is the largest producer by a considerable margin, The six largest producer
countries produce two thirds of Asia's total output in value terms, Whilst India's
output has more than doubled during the decade, the rate of increase in output in the
Philippines, India and Iran has been slow by petro-chemical industry standards.

In South Korea and China (Taiwan) progress has been exceptionally rapid.

Eg loyment. Employment in the petro-chemical industries in Asia increased by
just under 50 per cent between 1960 and 1967, the latest year for which figures are
available, Output increased by around 60 per cent during the same period. The
implied growth in labour productivity in the region is low by petro-chemical industry
standards, The value added per person engaged in the petro-chemical industries in
Asia remained below $2, 000 throughout the period, a level considerably below those
attained in the other developing regions.

Trade. Asia is a net importer of both chemical and petroleum products, Imports
are mainly from the developed market economies and the small volume of exports
from Asian sources is generally destined for other Asian countries, The major
identified exporters of chem: cal products in Asia are China (Taiwan), Malaysia, Hong
Kong, India and Pakistan,

Table 2, Asia - Trade in Chemical Products
(U. 8. $ million)

Imports Exports Net Imports(-)/Exports(+)
1960 1967 1960 1967 1960 1967
Asia 61 134 61 134 - -
Latin America 0 6 0 3 0o - 3
Africa 4 12 2 8 - 2 - 4
Developing countries 66 154 83 146 - 2 - 8
Developed Market
Economies 786 1,465 37 86 -748 -1,379
of which:
Europe 490 706 18 41 -472 - 664
North America 188 426 9 14 -179 - 411
Japan 106 321 4 20 -101 - 301
Centrally Planned
Economies _2 __ 86 é 10 -20 - 76
World 875 1,710 108 2456 -767 -1,465
Source: UNCTAD 'Handbook of International Trade and Development Statistios, '
1969,
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The developed market economies supply 85 per cent of the chemical products imported
into Asia. Between 1960 and 1867 Japan and, to a lesser extent, North America
gained ground at the expense of Western Europe in the Asian import market, but
Western Europe still remains the most important supplier of chemical products.

Consumption. Whilst consumption of chemicals more than doubled in Asia during
the 1960's, per capita consumption in the region remained the lowest in the world.

Table 3, Asia - Apparent Consumption of Chemicals
(U.8. $ million)

Total Consumption Per Capita Consumption (§)

Country 1960 1968 1970 1960 1965 1970
Total 1,672 2,804 3,843 1.9 3.0 3.4
Of which:

China (Taiwan) 112 2685 436 10,6 21.4 31,1
India 739 1,232 1,615 1,7 2.5 3.0
Pakistan 81 168 233 0.9 1.8 2,2
Philippines 166 262 310 6.1 8,1 8.1
Republic of Korea 104 168 220 4,3 5.9 8.7
Iran 87 138 167 3.1 5.6 8.3
Turkey 90 142 190 3.2 4.0 5.4
Others 313 521 672

e. Estimated,

Bource: UNIDO.

The fastest growing markets for chemicals were in China (Taiwan), where per
capita consumption is nearly ten times the regional average and in Pakistan, India
accounts for about 42 per cent of Asia's chemical consumption, but its per capita
consumption remains below the regional average.

Technological Trends

Types of Product. The emphasis in chemical production in Asia has been on inorganic
industrial chemicals and fertilisers. Output of soaps and detergents is relatively
much less important than in Africa, but pharmaceuticals and man-made fibres make
up a higher proportion of total output than in Africa, As a component of total output
organic industrial cheniicals are insignificant by comparison with the developed
market economies, 3
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Value Added Per Person Employed. The value added per person employed in the
chemical industry in Asia is lower than in any other region and has remained virtually
static during the 1960's. In 1967 it was only just over 70 per cent of the African

level and 40 per cent of the Latin American level.
Investment Trends

The main emphasis of investment in petro-chemicals in the Asian region is now

increasingly concentrated in the oil-exporting countries of the Middle East, With the

exception of Iran, and to a lesser degree Iraq, and Saudi Arabia, the oil-exporting

states have only limited domestic markets and their aim is to export chemical raw

materials. This is seen as being one way in which they can reduce their reliance <

on a single product - crude oil - and take advantage of their raw material resources,

Five Persian Gulf States have planned, or are planning fertiliser plants - Iran, Kuwalit,

Saudi Arabia, Qatar and Iraq. It has been estimated that by 1868 the total capacity

installed in four of these countries (excluding Qatar) was 700,000 metric tons of ammonia, |
720, 000 metric tons of urea and 295,000 metric tons of other nitrogenous fertiliser,
In addition, a million tons of sulphur capacity was in place, and there were substantial
expansion schemes in all these fields. A recent Chemical Age Survey of export
contracts showed that the Middle East was second only to Latin America with 90
orders worth $1,310 million, i

Future Prospects. Asian output was growing more rapidly in the period since 1865

than during the first half of the decade and this trend is expected to continue into the
early 1870's. On the assumption of relatively stable political conditions in the middle
sast output is expected to rise to around $3,720 million by 1973, which would show an
annual rate of increase of 10 per cent over 1870, Value added per person employed
in the industry is not expected to increase significantly up to 1973, and employment

in the industry is unlikely to exceed 1. 85 million.
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LATIN AMERICA

Economic Trends

The basic statistical data for this section are included in Appendices I-IV where
output, employment and value added per person are given on a comparable basis with
that of other socio-economic groupings.

OQutput, Latin America has the largest output of petro-chemical products of any of
the developing regions. The output of the petro-chemical industries in 1969 was
$4,142 million, nearly 60 per cent of total output in the developing countries. The
major producers of petro-chemical products within the region are Brazil, Mexico and
Argentina., In 1968 these three countries accounted for around 70 per cent of total
Latin American output, These countries are amongst the most industriaily advanced
nations in the developing world.

Table 4, Latin America -~ Output in the Petro-Chemical Industries

1960 1868

Value Per Cent Value Per Cent

(U.8, $mn) of Total (U,8, $mn) of Total
Total 2,084 100 3,872 100
Of which:
Argentina 537 26 939 24
Brazil 418 21 989 25
Chile 99 5 187 4
Colombia 96 5 142 4
Mexico 368 18 849 22
Venezuela 199 10 310 8
Others 317 156 526 13

Source: UNIDO,

Between 1860 and 1969 the growth of output in the Latin American petro-chemical
industries was marginally more rapid than in Asia and Africa, but slower than in
the developed market economies. The average annual rate of increase for the
region as a whole was just over 8 per cent, but in certain countries, notably Mexico

and Brazil, considerably faster rates of growth were achieved.
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Employment. The growth in employment in the petro- chemical industries in Latin
America was significantly slower than in Asia and Africa. At the same time, it

willbe- remembered,output increased slightly faster than in these regions. In terms

of growth in employment and productivity the experience of the more advanced Latin
American petro-chemical industries was closer to developments in the industrialised
countries of North America, Europe and Japan than to developments in Asia and Africa,
In 1867 the total number of people employed in the petro-chemical industries in Latin
America was 714,000, over 350,000 fewer than in Asia, but the value added per
employee was 150 per cent greater than in Asia and 80 per cent greater than in Africa.

Trade. Latin America's main trade in chemical products is with the developed
market economies of Europe and North America. Western Europe replaced North
America as the main source of imports between 1960 and 1067, The developed
market economies accounted for around 90 per cent of all imports of chemical products
into Latin America during this period. The bulk of chemicals production is for
domestic consumption and in spite of rising production, exports remain small. How-
ever, exports to countries within the region have grown very rapidly and this has

to some extent compensated for the siow growth of exports to the developed market
economies, notably North America, Trade in chemical products with developing
countries outside Latin America is of negligible importance.

Although intra-regional trade has grown rapidly during the 1960's, it romains very
small compared with the value of net imports from the developed market economies
as is shown in table §.




n America - Trade in Chemical Products

(U.8. $million)

Asia
Latin America
Africa
Developing Countries
Developed Market
Economies
Of which:
Europe
North America
Japan
Centrally Planned
Economies
World

——

I 117} rts Net Imports(- rte(+
1960 1967 1860 1967 1960 1967
0 3 0 ) 0 + [) !
15 85 15 86 - -
0 0 0 3 0o + 3
15 87 15 94 0 + 7
740 1,140 96 115 -6486 -1,025
320 570 28 38 -202 -~ 8532
420 542 84 73 -356 - 469
7 27 2 3 - 5§ - 24
_u 86 _3 _2b -21 - 30
790 1,280 110 235 =660 -1,048

Source: UNCTAD 'Handbook of International Trade and Development Statistics',

1969,

Consumption,

Latin America accounts for more than half of total consumption of

chemiocals in the developing countries. On a per capita basis, consumption is sevea
times greater than in Asia and over § times greater than in Africa, However, Latia
American per capita consumption is still only just over 40 per cent of the worid average,
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able 6, Latin America - Cous ion of

(U. 8. $ million)
Total Cowsmmption ___  Per Copita Cosewngtios ()

Country 1960 1965  1970° 1960 1966 197
Total 2,815 4,856 6,325 13.9 19.7 23,7
Of which:
Argentina 410 720 1,018 19,8 34,0 41,9
Brazil 912 1,312 1,680 13,1 16.2 117.9
Mexico 97 1,202 1,904 18.4 30.0 99.2
Veunezuela 228 381 4905 30.9 43.8 47,8
Others 871 861 1,228 '
o, Estimated.

Source: TUNIDO.
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The main markets for chemicalsare in Argentina, Brazil, Mexico and Venezuela which

between them account for around 80 per cent of total consumption in the region. The

growth of consumption in the 1960's was marginally slower than in Asia but faster than

in Africa, )

logical Tr

Types of Produot. The Latin American chemical industry is rather more advanced

than the chemical industries of Africa and Asia. As a result, the product mix bears

a closer relationship to that found in the developed market economies than to the
structure of output in the other developing regions. Organic industrial chemicals

are relatively more important than in Africa and Asia. Inorganic base chemicals,
however, form only a small part of total output and there is less emphasis on fertilisers,
an indication that the industry has progressed well beyond the first stages of its develop-
ment. Pharmaoceuticals, soaps and detergents are relatively twice as important as

in the developed market economies.

Yalue Added Per Person Employed. This increased by nearly 40 per cent between
1960 and 1967. Value added per employee is considerably higher than in Africa and

Asia, but still only 60 per cent of the levels attained in Europe.

The petro-chemiocals industries in Latin America are considerably more advanced

than in most other parts of the developing world, Mexico and Argentina already
posesss petro-chemical industries of growing importance, and other countries such

as Braxil, Vemszusla, Peru, Colombia and Chile all have ambitious programmes for
future developusent. Braszil is planning to meet & demand for petro-chemicals in 1976
of nearly ? million ‘ons of intermediate products and a million tons of finished products.
A substastial proportion of this development will be based on local supplies of oil and
natural gas. A recent Chemical Age survey of export contracts showed that Latin
Amerios with 133 orders worth §1, 960 million acoounted for nearly 20 per cent of
worid esport orders for chemioal plast.



Juture Prospects

Latin America will continue to set the pace in the developing world as a producer of

chemicals, The chemical industry is aiready well established in Argentina and ,
Mexioo, but Brazil, Venezuela, Peru, Colombia and Chile all have ambitious programmes

for future development. By 1973 total output should be just over $5, 630 million,

The rising trend in value added per employee is expected to continue, and the increase

in employment to around 940, 000 will not be proportional to the growth of output,

.
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AFRICA

Economic Trends

Data on economictrends in the African petro-chemical industries are presented in
Appendices I-IV, where output,employment and value added per person are given.

OQutput. The petro-chemical industries in Africa are as yet in their infancy and
output is very small even by comparison with Asia and Latin America. The output of
chemical products 18 largely concentrated in North Africa and in particular in the
United Arab Republic, Algeria and Morocco. Growth in the output of the petro-
chemical industries was rapid between 1960 and 1966, but since then total output has
fluctuated around a level of $400 million, less than 6 per cent of total output in the
developing countries. The disappointing performance since 1968 can probably be
traced to the disruptions to the industry in the United Arab Republic caused by the
military confrontation with Israel.

Employment, Growth in employment in the petro-chemical industries in Africa

was more rapid than in any other part of the world during the 1860-67 period. This
was largely due tothe very low level of development of the industry in the base year
1960. During the period employment nearly doubled, from 76, 000 in 1860 to 142,000
in 1967. Value added per perscn employed was higher than in Asia but less than 60
per cent of the level attained in Latin America in 1967,

Trade, Africa has & much smaller trade in chemical products than either Asia or
Latin America. The growth in Africa's trade in these products was also slower
between 1960 and 1967. By 1967 imports had increased to only $660 million, less
than 40 per cent of Asia's imports and only just over 50 per cent of Latin American
import level. African exports doubled during the 1960-67 period to $115 million,

10
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Table 7, Africa - Trade in Chemical Products

(U.8. $ million)

Imports Exports Net Imports(-)/Exports(+) |
1960 1967 1960 1967 1960 1967
Asia 2 8 4 12 + 2 + 4
Latin America 0 3 0 0 0 - 38 !
Africa 16 29 168 29 - -
Developing Countries 18 40 20 41 + 2 + 1
Developed Market
Economies 405 580 38 59 -3687 -531
Of which:
Europe 360 490 29 49 -381 441
North America 21 56 5 6 -16 - 49
Japan 1 4 0 1 -1 - 8
Centrally Planned
Economies 18 28 _ 0 15 -18 =-13
World 440 660 58 115 -382 -546

Source: UNCTAD 'Handbook of International Trade and Development Statistics’,

Around 90 per cent of Africa's imports of chemical products come from the developed
market economies, mainly Western Europe. The bulk of Africa's small trade with
the developing countries is intra~-regional rather than with Asia and Latin America,

Consumption, Nearly half the chemicals consumed in Africa are used in one country,
ths United Arab Republic. Per capita consumption in the United Arab Republic is
comparable with Latin American levels, but elsewhere in Africa per capita consumption
is low even by developing country standards.

Table 8, Africa - Consumption of Chemicals
(U. 8. $ million)

Total Consumption Per Capita Consumption
1060 1865  1870® 1960 1966 1970e

Total 699 1,104 1,442 2.7 3.8 4.3
Of which:
United Arab
Republic 302 532 690 11,7 18.0 20,0
Others 397 572 782 1.7 2.2 4.5
e. Estimated.

Source: UNIDO,

11



During the 1960's the annual growth in chemiocal consumption in Africa has been
around 7.5 per cent, Consumption in the United Arab Republic has increased
more rapidly than in the. rest of the region.

Technological Trends

Types of Product. African output of chemicals is mainly cnncentrated in the United Arab
Republic where there is a strong emphasis on inorganic industrial chemicals and
fertilisers. Soaps and detergents are probably relatively more important than in

other developing regions. The importance of fertilisers will increase still further

when Algerian production comes fully on-stream.

Value Added Per Person Employed. Value added per employee in Africa (mainly
the United Arab Republic) is higher than in Asia but only 55 per cent of the Latin
American level. It is notpossible to detect any marked increase in value added per
employee between 1960 and 1967,

Investment

During the 1960's the bulk of investment in the petro-chemical industries in Africa

was concentrated in the United Arab Republic, the region's main producer and consumer
of petro-chemical products. The main emphasia is now moving further west to
Algeria where investments in petro-chemicals are expected to absorb well over one
third of the investment allocations in the country's 1967-73 industrialisation plan,

Three large petro-chemical complexes are being built, two based upon fertilisers

and a third on plastics and PVC, One of these, a nitrogenous fertiliser plant at Arzew,
has already come on stream and & second, a phosphate fertiliser plant at Annaba, is
due for completion by 1971, Initially Algerian demand will not be able to absord a
large part of the output and there will be substantial surpluses for export.
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Elsewhere in Africa the petro-chemioal industry is in its infancy and investment

has been modest. The growth of oil production in West Africa has been growing
rapidly and the establishment of a petro-chemical complex in Nigeria has been under
discussion for some time,

Juture Prospeots

The output of the chemical and petroleum products industry will continue to be
dominated by the United Arab Republic but not to the same degree as in the 1960's.
Algeria will become an increasingly important producer and in the early 1970's is likely
to provide the main growth element inthe region's output, In the more distant future
the smergenceof Nigeria as a ceutre of production is &lso in prospect. By 1973 total
African output will be around $500 million which implies a somewhat slower rate of
growth than in Litin America and Asia, Total employment is unlikely to exceed

170, 000 by 1973,

13
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DEVELOPING COUNTRIES - SUMMARY

During the 1960's the chemical industry in the developing countries grew more slowly
than in the developed market economies and centrally planned economies. Only in the
industrially more advanced countries of Latin America does the structure of the industry
show signs of having advanced beyond the early stages of development. It is unlikely
that the developing countries will increase their relative importance as producers by
1973, indeed it is more than possible that they will account for 2 marginally smaller
proportion of world output than in 1968, The small increase in employment will do
little to alleviate the considerable unemployment in the developing countries, since
skilled labour, which i{s most in demand in the chemical industry, is unlikely to be part
of the unemployed in any case,

Although few individual developing countries have the required domestic market and
technological resources to support a chemical industry, many of those countries have
the necessary raw materials which are generally exported in crude form, Political
pressure for the local processing of raw materials such as crude oil and natural gas
is likely to grow, but trade between the developing countries will have to grow much
more rapidly than in the past, possibly through regional co-operation, if markets of

the necessary size are to be found.

Forecasts of output of chemicals in the developing countries in 1970 and 1973 are set
out in the following table.

Table 9. Developing Countries -
Output of the Petro- Chemical Industries, 1970-73
(U.8. $§ million)

Region 1970 1973

Asia 2,800 8,720
Latin America 4,476 6,635
Africa 420 _ 500

Developing Countries 7,600 9, 855
Source: E.I.U. estimates.

14




DEVELOPED MARKET ECONOMIES

Economic Trends

Deata on economic trends inthe petro-chemical industries in the developed market
sconomies are presented in Appendices I-1V, where output, employment and value added
per persoun are given,

Output, The ‘developed market economies account for approximately 70 per cent of

the world's output of petro-chemical products. Between1960and 1968 output increased

st an annual rate of 10 per cent. In Japan, however, the annual rate of growth was

14 per cent and in North America it was just over 7 per cent, In spite of its slower

than average rate of growth, North American output of petro~chemical products still |
acoounted for just over half the total output in value terms in the developed market

economies,

Table 10. Developed Market Economies ~

Output of the Petro-Chemical Industries
1960 1968
Value Per Cent Value Per Cent
(U.8, $mn) of Total (U.8, $ mn) of Total
Total 28,903 100 56, 822 100
Of which: |
North America 16,384 §7 29,072 51
Europe 10,249 36 21,822 38
Japan 1,003 6 4,830 9
South Africa 164) o 292) 9
Others 423) 806)

Source: UNIDO,

Employment. Between 1960 and 1968 employment increased by less than 2 per cent
per annum and since 1966 it has been virtually static. Total employment in the
petro-chemical industries in the developed market economies was just over 4.6 million
in 1967 and 1968, With just under 52 per cent of the world's labour force in petro~
chemical industries, the developed market economies accounted for around 70 per
cent of world output.
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Value added per person employed is nearly four times the level attained in the developing
countries. Even within the developed market economies there are substantial
differences in productivity between North America, Europe and Japan. Although
Europe and Japan have been catching up on North America in terms of productivity,

value added per person employed is still less than half the North American level,

Trade. The movement of petro-chemical products between the developed market

economies accounts for over 70 per cent of total world trade in these products. Trade |
between the developed market economies and the developing countries accounts for a

further 15 per cent of world trade. The value of trade in which the developed market

economies are involved is over 90 per cent of the total value of world trade.

Within the developed market economies intra~ European trade is considerably more
important than other trade flows. North America has an adverse balance of trade
in petro-chemical products with Europe and Japan,

Table 11. Developed Market

Economies - Trade in Chemical Products
(U.8. $ million)

Imports Exports Net Imports(-)/Exports(+)
1960 1967 1960 1967 19680 1967
Asia 37 86 785 1,465 + 748 +1,379 |
Latin America 84 116 740 1,140 + 646 +1,025
Africa 38 59 406 590 + 367 + 631
Developing Countries 178 3086 2,020 3,360 +1, 845 +3, 066
Developed Market
Economies 4,170 8,760 4,170 8,760 - -
Of which:
Europe 2,820 6,390 2,940 6,460 + 120 + 60
North America 1,188 2,080 690 1,250 - 465 - 810
Japan 50 200 225 486 + 1756 + 285
Other 145 110 315 576 + 170 + 468 .
Centrally Planned
Economies 165 319 263 795 + 98 + 480
World 4,810 9,380 6,550 12,960 +2,040 +3, 580

Source: UNCTAD 'Handbook of International Trade and Development Statistics, 1969°.
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Consumption, The developed market economies account for two-thirds of total world
consumption of chemicals, Japanese consumption increased extremely rapidly at
over 15 per cent per annum, but elsewhere annual rates of growth were nearer 9

per cent,

Table 12, Developed Market Economies - Consumption of Chemicals
(U.8. $ million)

North

Year Europe America Japan Others  Total
1963 23,906 30,985 4,516 2,150 61,655
1964 26,366 33,615 4,735 2,393 67,108
1965 28,710 36,280 5,860 2,616 73,466
1966 81,420 41,1565 6,860 2,874 82, 099
1967 394,780 42,685 8,210 3,085 88,760
Average annual

increase % p. a. 9.8 8.4 15, o+ 9.4 9,6

Source: UNIDO; OECD; E, 1, U, estimates.

Technological Trends

Types of Product. The most rapid growth in consumption and output of chemicals

in the developed market economies has been in the field of basic organic chemicals
and plastics. Estimates made by UNIDO for the early 1960's showed that basic
organic chemicals accounted for 15 per cent of total production and plastics accounted
for a further 10 per cent, Both of these product groups are now relatively more
important. Similar estimates covering the early 1960's in Latin America, the only
developing region for which adequate data was available, showed that these two product
groups represented only just over 14 per cent of total output,

An important feature of the chemical industry in the developed market economies
during the 1960's has been the acoelerating trend towards large, automated plants and
the resulting rapid rise in productivity, The growing size of new chemical plants

and the economies of scale resulting from larger units has led to an increasing number
of mergers among chemical firms and the creation of joint investraents and joint
subsidiaries.
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The increasing size of production units also means that the penalties from running
them at well below capacity are severe. This héightens the risk of short-term
disequilibrium between supply and demand. Other problems arising from the trend
towards larger production complexes include the transportation of raw materials and
finished products and the disposal of waste products. Chemical plants have,
therefore, increasingly been located near peiroleum refineries, the source of the

raw materials, at or near large ports. However, the problem of pollution arising

from the disposal of waste products from the increasingly concentrated petro-chemical

complexes is likely to become a major problem of the industry during the 1970's.

Value Added Per Person Employed. Between 1960 and 1968 value added per person

employed in the petro-chemical industry in the developed market economies increased

by 7 per cent per annum. The increase in Japan was well over double this level and
in North America it was somewhat lower. Japan had caught up with Europe by 1967
and has since overtaken it, but both the European and Japanese levels of value added
per employee are less than half the level attained in the United States.

Investment. Annual new investment in the chemical industry in the developed market
economies rose from $4, 531 million in 1963 to $7, 596 million in 1968,

Table 13. Developed Market Economies ~
Annusl New Investment in the Chemical Industry
(U.8. $ million)

1963 1964 1966 1966 1967 1968

Europe 2,256 2,563 2,990 3,516 3,418 3,416
North America 1,759 2,103 2,849 3,254 3,130 2,974
Japan 517 703 865 513 824 1,208
Total 4,631 5,369 6,494 7,288 7,372 7,596
Source: OECD.

As a percentage of value added by the chemical industry, new investment ranged from
around 12 in North America to 22 in Europe and 25 in Japan. The trend in new
investments in the developed market economies shows much wider fluctuations than

movements in either value added or in manpower. Even in those countries with long
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established chemical industries, the changes from year to year are considerable.
The productivity of new investment in the chemical industry remains much higher in
North America than in Europe and Japan,

Future Prospeocts

Output and consumption are expected to continue to increase rapidly with Japan leading
the way, By 1978 Japanese output can be expected to be more than double its 1968 level.
European output is expected to rise to just under $35,000 million, around 40 per cent

of the total output of the developed market economies. Iu view of the expected increase
in value added per person employed to total number of people employed is unlikely

to be significantly above 8 million,
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CENTRALLY PLANNED ECONOMIES

Economic Trends

The main statistics relating to economic trends in the petro-chemiocal industries of
the centrally planned economies are presented in Appendices I-IV,

Output  During the 1960's the centrally planned economies have expanded their
output of petro-chemical products more rapidly than even the developed market
economies. The average annual increase in output between 1960 and 1969 was over
12 per cent, The total value of output at $20,438 million in 1969 was under a quarter
of world output,

Employment. The growth of employment in the petro-chemical industries in the
centrally planned economies has been faster than the world average. By 1967 total
employment was just under 2 million and marginally higher than the level of employ-
ment in the developing countries. Value added per employee was consistently above
European levels between 1860 and 1967 but well below the levels attained in North
America.

Trade. The centrally planned economies play a relatively small part in world trade
in petro-chemical products, being involved in only 12 per cent of world trade in 1967.
Around 50 per cent of their trade is with each other, and the balance is mainly with
western Europe with whom they have an adverse trade balance.
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Technological Trends

In the centrally planned economies of eastern Europe the production of inorganic
industrial chemicals increased at faster rates than that of other chemical products
during the 1950's, especially in those countries which were rebuilding their war
ravaged industries. The past decade, however, has seen a rapid expansion of the
organic chemical sector;largely as a result of the development of a petro-chemical

industry.

The increase in the value added per person employed was just under 7 per cent per
year betvween 1960 and 1967, Value added per employee is about 10 per cent above
the average for western Europe, but the rate of increase has been marginally less

rapid,

Investment

The extremely rapid growth of the chemical industry of the centrally planned economies
of Eastern Europe was determined by a high level of investment necessitated by structural
changes in the industry, especially towards the production of polymeric materials

and the organic synthesis branch generally.

Table 15, Centrally Planned Economies - Investment in the Chemical Industry

(U.8. $ million)

1960 1963 1964 1965 1966

U.8.8.R, 910.0 1,468.0 1,988.0 1,924.0 n. A,
Bulgaria 19.5 55.0 46.1 64,0 129.0
Czechoslovakia 2,073.4 2,147. 4 2,287.8 2,315.0 2,665.0
Hungary 1,697.0 2,822,0 8,389.1 n,a, 3,100.0
Poland 4,178, 4 6,191.3 6,288,0 7,056,.0 n.a,
Romania 1,621.0 3,399.0 n. K, 2,787.0 n, R,
Total these

Countries 10,499.3 16,080,7 17,003,0° 17,446, 0° n.a,
e, Estimated,

n.a. Not available,

Source: Economic Commission for Europe.
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Juture Progpects

The growth of the chemiocal industry in the centrally planned economies has been faster
then in any other region or grouping during the past decade.  Although there was some
evidence of & slowing down in the rate of increase in output towards the end of the 1960's,
growth up to 1973 is still likely to be the fastest in the world. The value of output in

the chemical industry should reach $31, 000 million by 1973 but continued increases

in value added per employee will keep total employment below 2.5 million,




WORLD - SUMMARY

The petro-chemical industry has been one of the most dynamic sectors of modern
industry in the developed market economies, the centrally planned economies and

in those developing countries in which it exists. World output increased at around
9.5 per cent throughout the 1960's, Between 1960 and 1965 output more than doubled
but, because of rapid gains in productivity arising from the increasing size and
sophistication of production units in the main producing centres, employment in the

industry rose by only just over 25 per cent,

The relative importance of the developing countries as producers declined throughout
the decade, and by 1969 they accounted for less than 8 per cent of world output. The
developed market economies also lost ground marginally to the centrally planned
economies, but they were still responsible for more than two-thirds of world output

at the end of the decade. Within the developed market economies output in Europe and
Japan increased significantly faster than in North America. The centrally planned
economies increased their share of world output throughout the period and by 1973

they should produce nearly 25 per cent of the worlds' output.

Table 16, World Output of the Petro- Chemical Industries

1960 1969 . 1973°
ue er Cent Value Per Cent Value Per Cent
(§ mn) of Total ($ mn) of Total ($ mn) of Total
Asia 1,308 3.3 2,543 2,8 3,720 2.9
Latin America 2,034 5.1 4,142 4.6 5,835 4.4
Africa 195 0.5 396 0,5 500 0.4
Developing Countries 3,534 8.9 7,080 7.9 9,855 7.7
Europe 10,249 25,9 24,178 27.1 34,680 27.0
Developed Market
Economies 28,903 72,9 61, 834 89. 2 87,620 88.2
Centrally Planned ‘
Economies 7,197 18.2 20,438 22,9 31,080 24.1
World 39,634 100.0 89,362 1000 128,856 100.0
e. Estimated.

Source: UNIDO, E.I,U, estimates.




By its very nature, world production of chemicals tends to be concentrated in the

major industrial countries, The growth of local chemical manufacture is inseparable
from the growth of industry in the region as a whole. The highly capital intensive
qualities of the industry lend themselves to high-wage countries with relatively advanced
levels of technical education. Similarly the market for synthetic materials shows the

fastest rate of growth in areas without access to cheap, indigenous raw materials such
as rubber.

For these reasons, & very high proportion of world output of chemicals will continue
to be found in the developed market economies and the centrally planned economies of
eastern Europe over the next few decades. Rapid increases in the economies of

scale will also continue to favour transporting & number of chemical products from one
plant to many markets, However, the development of public attitudes on the problem
of polution arising from the disposal of waste products from large petro-chemiocal
complexes could have a modifying effect on the trend towards further concentration,
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Appndlx V. Foreocast Output by quon and socio-l:oonomio

(mn UB 3. oon-ttntprlcol)

Annual Average
Growth Rate
(Compound) (%)
1970 19,13 1970 - 1873
1. Asia 2,800 3,720 10.0
B Latin America 4,478 6, 638 8.0
Africa 430 500 8.0
Developing Countries 7,685 9, 865 8.8
5. Europe 26,478 34, 680 9.8

6. Developed Market Economies 67,400 87, 620 9.0
Centrally Planned Economies 13, 688 31, 080 11.0
8. World 97,780 138,588 8.8

J.0478 RAWS/AZ 20.11.70









