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Similarly, in the actors' strategy stage, there are various possible forms of typology or grouping which could be made, and different levels to which the data could be disaggregated.

Finally, in choosing the hypothèses to be retained as a basis for the construction of scenarios, there is no absolute hard and fast rule for making the selection ; the choice is to some extent subjective. The industrialization of the Third World is also fairly dependent on the development of the system, but probably more dependent on environment than on the internal system.
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Equally to be found are consequence variables : "Degree of surplus capacity in the petrochemical industry" (18tb), "Real prices of final products " (25th) (±), "Profitability of petrochemical industry in base products" (30th) and "Profitability of petrochemical industry in final products" (33rd), whose dependence is increasing.

Can be observed, a reduction in the dependence of demand variables, as well as a strong increase in the dependence of production variables ; these two being ultimately situated at the same level.

To be seen there is a result which is, in fact, the system's As has already been seen above, these can be subdivided into three sub-categories, i.e. :

(i) The "Multinationals", chemical companies whose activities can genuinely be said to be spread out throughout the world, such as Dow, Union Carbide, Monsanto, ICI.

(ii) The "Subsidiaries", wholly-owned petrochemical subsidiaries of the Majors, either established from scratch or by acquisition.

(iii)

The "Nationals", private chemical companies whose scope is not truly multinational in the sense of (i) above. (There is of course no strict dividing line between the Multinationals and the Nationals, but rather a continuum, with many companies who would probably be classified as National in the present sense who are nearing the threshold of multinationality).

The traditional ultimate objective of profit maximisation can be ascribed to all of these companies (subject to the reservations mentioned for the Majors).

In order to continue to exist and to make profits, an industry must naturally assure that every aspect of its 8?

Equally smaller firms tend to be increasingly put under strain by the trend towards larger unit size of plant, which produces financing problems, and increases risks.

There is thus pressure on the smaller firms to rationalize their operations and move towards larger groupings, and for the larger firms to seek to diversify their operations geographically, that is to seek to internationalize or multinationalize their activities, either through sole or joint ventures outside their previous zone of operation.

At the same time they will seek support and assistance from their own national governments, at least where they seem threatened with extinction.

-The developed countries

The governments of the developed countries have a number of different roles in relation to the petrochemical system, some of which are conflicting. In relation to feedstocks, the era of advantageous feedstock prices in the USA may come to an end, partly as a result of government measures and partly as a result of natural forces.

The present government is pledged to reducing American dependence on imported energy.This may mean that oil prices are forced up to world levels and also that prices of natural gas (at present the predominant feedstock for American petrochemicals) will be forced up to those of oil. In any case the process of natural exhaustion of the reserves of gas is leading new investments in base product manufacturing plant in the USA to be based on naphtha and gas-oil.

In view of the chronic shortage of naphtha in the USA, this could lead to increased imports of naphtha in the future.

Until energy independence

in the USA is obtained however, it can be assumed that America's foreign strategy in relation to energy will be : They are free to take almost any action in their country to assure the control, exploitation and disposal of their own natural resources, and of all investments located on their territory.

On the other hand, the initiative does not by any means lie entirely with the producing countries.

The trump cards of the oil majors are their technological, commercial and managerial skill and expertise. Until this superiority is removed, which is unlikely to occur in the shorter term, the majors will continue to play an important, albeit diminished in comparison with some years ago, role in the oil industry. H2 did not occur (no emergence of new petro-1 2 3 4 5 chemical producers) Î 1 2 3 4 5 H4 occurred (Sharing of technological power) j j j j j j 1 2 3 4 5 H4 did not occur (no sharing of technological ) ) j ) j j power) 1 2 3 4 5 H5 occurred (Sharing of marketing power) j j 1 1 j j 1 2 3 4 5 H5 did not occur (no sharing of marketing power) j j j j j j 

  they will become more dependent on their oil revenues, and this will redress the balance of power somewhat in favour of the consuming countries. b) Other developed countries Particularly envisaged in this group are the EEC countries and Japan-; Canada, for example, falls more within the sphere of influence of the United States.

Table 3

 3 

			.1 -	Growth in world demand for principal	petrochemical
				final	products	(million	of tons)
							1959	1960	1970	1976
	'	Plastics				1.5	7.0	30.0	42.6
		Synthetic	fibres			0.1	0.7	5.1	9.3
		Synthetic	rubbers			0.7	2.0	5.9	7.7
		Detergents				0.7	3.5	9.0	14.8
		Nitrogenous	fertilizers,		12.0	29.0	43.3
		In tons of N		
	Thus growth rates	for petrocheriicals	have been historically	far
	higher	than the general	rate	of world economic	growth,	and higher
	also than the growth of inorganic	chemicals.	The growth has not
	been restricted	to volumes,	but also affected	the numbers and
	qualities	of products.	Technical	improvements	in the processes,	and
	the discovery	of new processes	have made available	whole ranges	of
	new products.			

Increases in size and complexity of plant have made the problem more acute. including the oil crisis of 1973/7?+, as shown in table 3.7 below.
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		.7 -	Price	of naphtha,	October	1969 to January	1975
				in Rotterdam	(CIF)
	October	1969				18.5
	June 1970					19 -19.5
	August	1971				21
	August	1972				24 -27
	April	1973					42.8
	July	1973					72.1
	November 1973				117.0
	January	1974				148.7
	April	1974					162.9	1
	June 197?+					127.1
	September	197?+			98
	January	1975				92.2
	Changes in the price	of hydrocarbons	are extremely	important
	for the costs	of base products,	since the former	(feedstock
	plus fossil	fuel)	represent	typically	(in Europe)	80% of the
	manufacturing	costs	of ethylene	and over 60% of those	of
	ammonia.					
	This fact has important	implications	for the relative
	manufacturing	costs	between	different	zones.	Before	the oil
	crisis,		Western	Europe had access	to naphtha	at a price	such
	that	ethylene	ex-naphtha	was competitive	with ethylene	ex-
	ethane	in the United	States.	An increase	of 4 or 5 times the
	price	for naphtha	occurring	meanwhile	has conferred	an
	advantageous	position	on American	ethane	crackers.	While this
	advantage	may not last	long,	it may be one of the reasons	for
	the movement of emphasis	towards	the United	States	by new

in the case of the majors where there is a considerable gulf between ownership and control.

It appears that an important

Availability of suitable feedstocks

The continuous availability of suitably priced feedstock is vital

Q5 Estimate the probability of H5 (Sharing of marketing power) in the event that:

1 2 3 4 5 6 economic cooperation were to develop between 4 5 j 6 industrialized and developing countries: , , 1 2 3 4 5 6 economic cooperation were not to develop: j j j j j .j r 6 Q6 Estimate the probability that producing countries effect regular sales of petrochemical products at prices below economic cost: 

Industrialized countries

Develioping countries Q16 Comment on the major problems concerning the evolution of the worlwide petrochemica'i industry (in order of decreasing importance) :

(-x) Please code your answers as follows : Rate of growth inferior or equivalent to the average GNP growth rate -4 % = 1

Rate of growth between GNP -4 % and GNP -2 % = 2

Rate of growth between GNP -2 % and GNP = 3

Rate of growth between GNP and GNP + 2 % = 4

Rate of growth between GNP + 2 % and GNP + 4 % = 5 Rate of growth exceeding GNP + 4 % = 6