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Scope

Determination of the correct unit size is one of the key elements in
the study of the installation of a petrochemical industry. This capacity
must not be inferior to a certain value called "the minimum economic size",
under which the production cost of the product becomes prohibitive,

The market of developing countries is often such that the reguired
capacity is situated below this minimum size., The solution, which consists
in inereasing this capacity whilst exporting a portion of the overall
production, faces several objections, A solution based on an exchange system
has been envisaged in order to avoid some of these obstacles, The conditions
necessary for these exchanges to take place have been Sp601fled ard a
typical example is given as a demonstration,

In order to assist in the selection of worth-while projects, certain
criteria have been suggested which will permit the evaluation of a projectts
feasibility, :

1. Introduction

‘Petrochemicals are the object of world-wide interest, which originates
primarily in the tremendous possibilities of oil as a raw material. The
ease with which oil may be transported by pipeline or tankers and above all
its low cost are contributory factors to the rapid growths of the petro-
chamical industry.

Petroleums—derived chemicals (or "petrochemical products") were
developed for one two essential reasons:

1. They can be produced cheaper than by other rcutes,

2. They satisfy raw material needs which cannot wheolly be met by
existing suppliers: the coal tar, wood distillation and
fermentation industries,

Very often, petrochemicals fulfilled both these conditions.

Thus oil or natural gas will in many instances be the preferred raw
material when the need arises to create or develop a chemical industry in
a country wishing to expand its industrial potential, augment its wezlth,
inerease its standard of living and save foreign currencies by reducing
imports, However, the problems inherent in the production of petrochemicals
are not simple ones, The raw materials used are not as a rule pure
compounds and the chemical reactions are rarely selective.

Very seldom will the productiocn of a petrochemical compound result in
a single, desired end product, Almost invariably, there will be a
simultaneous production of one or more by-products., For the production cost
of the main product to be reasonable, it will be hecessary to credit the
by-products, and this entails having sufficient quantities of the latter,
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For instance, the cost of ethylene, everything else being equal, may vary
between 5 and 10 cents per pound depending on vhether or not the bysproducts
are valorlzed. - .

Furtharmore, the complex1ty of petrochemlcal 1nstallatlons often results
in relatlvely high capital investments which are not in direct proportion
with the capacity of the unit (an average power factor of 0,5-0.7 is commonly
used)’ and which penallse heav1ly the smaller units, Thus, if a 10 000 tons/
ammum apmonia unit costs about’ $ 2 280 000, a 50 000 t/a unit will cost only
$ 6 700 000 - i,e, roughly 3 times more for a five-fold increase in size,
‘thus notably decreasing that part of the productlon cost ‘which 1s tled with
the cap1ta1 cost . : S

This leads us to two important aspects of the petrochemlcal industry-

"= the integrated complex,
- the minimum e¢conomic size,

IFP underlined the salient p01nts of these aspects in a previous paper-/
and discussed the technical and economic factors enterlng 1nto the production
cost of az petrochemlcal product, : SRR

Whether a progect is fea51b1e or not depends to a great extent on
economic aspects entering into the selling price., Certain elements
constituting the production cost are, nevertheless, independent: raw material

cost, operating costs (utilities, labour, maintenance, etc, ...). The
difference arises from interest rates, amortlzatlon pollqy, desired profit,
ete, ... . ‘

Developing countries often suffer from narrow markets, resulting in
small-sized projected installations, The latterst?! profitability may, in
certain cases be justified throurh an economic system benefiting in some
degree from State intervention (low interest rates, long amortization period,
absence of profit taxes, etc, ...). Nevertheless, in spite of such a
favourable set of conditions, production costs are often marginally competitive
if not too high, ' Possible solutions to this problem are envisaged hereunder.

11, Easis of the problem

"One of the most important factors in a progect feasibility survey is
determination of the optimum size of the unit(s). The local market's needs
are often limited at least in the first stages of a developing country's
expansion, - Consequently, the projected capacity 1s likely to be beIOW'the
minimum econcmic size, -

1/ United Nations, Inter-Regional Seminar on Techniques of Petroleun
" Developuent., New York 23rd January - 2lst February, 1962. Paper No, 23
- "The Petrochemical Industry" by Pierre Leprince.
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It is frequently suggested, -in such a case, to increase the capacity
over and above this minimum whilst exporting a more or less important part
of the production, Should this increase be justified, it would indeed
- permit production at a rate resulting in lower unit costs, Examination of
this suggestion in greater detail, however, leads to several objections.
Tt would be truistic to state that for one country to export, another or
others must import. There can be no question today,. except perhaps in
particular cases, of exporting petrochemicals to the highly industrialised
countries of America and Europe. The other countries in the process of
industrialization generally consider themselves as special cases and avoid
importations for a variety of reasons. Some of these are economic, since
they believe that their own production will be cheaper, Others are political,
since they wish to be independent relative to such basic products as synthetie
rubber and are sometimes obliged to protect certain local raw materials
such as alcohol (from the fermentation industry) or coal.

Furthermore, regional groups within a State, who are conscious of the
benefit to be derived from a petrochemlcal industry, exert great energy to
ensure that their particular region will be endowed with at least one petro-
chemical installation, i

Lastly, but by no means least, one faces in the export markets the
campetition of the well-established selling organizations of the giant
Anerican and Furopean chemical companies, who dispose of large technical
services applicable to market research and customer assistance, and may
even at times resort to unforeseen price cuts,

Economic unions, common markets and other remedies have been. suggested
to counter these difficulties, The scope of this paper does not permit
examination of these gquestions but it is proposed to discuss a less
ambitious solution based on an exchange system,

11, I.F.P's position

The French Institute of Petroleum owes its birth to the problems facing

French industry at the end of World Var II. It was created with the
purpose of furnishing personnel and technical know-how and in general of
helping industry in technical matters, It contributed to resolve for and
with the French industry, analogous problems to those met today in the
industrial development of several countries. IFF is actually engaged in
simd taneous, though distinct, studies on the development of the refining
.and petrochemical industries. in several countries in A51a' Ceylon, India,
Iran, Pakistan and Turkey, :

One meets the same fundamental problems in all these surveys, in
spite of the variety in local conditions, DIach State believes to some
extent that its neighbours will form an outlet for national products and
that its industry will be capable of producing at the international price
level, or even below it, thanks to its priviliged position (availability,
forllnstance, of raw materials such as 0il or gas).
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This is rarely the case, however, and but few productions can meet
world prices. There is no doubt that raw material availability- helps but
this item often plays a smaller role in the establishment of the production
cost than those linked with capital investment. The minimum economic size
criterion is thus only slightly modified, This is illustrated below ' =

giving production costs of ammonis (from nanhtha) as a functlon of capaclty
and raw material cost

- Ammonia_product cost - $[metr1c ton.

. Capacity (tons/anmum) 50.000 ' 25 000 10000 -

Naphtha at $ 14/ton 66.8 78,2 - 106,6
$ 7/ton 61,5 " 73.0 - 101.3 o
$ O/ton 56,2 66,7 . 95 5

Yhereas the nece551ty to export remains v1tal the outlets appear
hypothetical., : .

Backed by our experience in these regional Studies;we:will attempt7tc
define the conditions necessary for export and to underline the importance’
for various countries of complementing their oil and petrochemical resources,

IV. Gereral conditions reguired by developing countries to_export

Planning.  Bach country should formulate its own development plan to
ascertain what it can produce independently, how much it will cost and how
far it can reasonably proceed along certain selected lines, This is an
egsential prerequisite to enable each and every one to determines

-~ The volume of and advantages to be galned in imports and exchanges.
- The selling price for products llkely to be exported,
Matual) advantages, Bilateral exports or exchanges must be beneficigl

to both parties and their interruption as harmful to one as.to the othér of
the partners, .

Exchanges.,  These should proceed along thekllnes of barter between
equals - for instance: natural gas, crude oil L,P.G,, or fertlllzers agalnst
plastics, synthetie rubber or fibres, ‘ ; .

Prices, These should be based on effectlve world prlces, augmented by -
transportation costs, , -

Ve Typical apgllcation

Consider, for the purpose of our discussion, the hyﬁdfhetlcal case of
two countries labelled X and Y, Whereas this example is of nece531ty
theoretical, several actual cases, could ba c1ted

/1. X's position



1. - Xt s_pos:n.tlon

X has ava:lable large quantltles of natural gas and crude oil, Its
market, at least. :m the flrst stage of development s is limited,

De’a.nd does not. exceed a.bout X 500 t/a pol,y‘ethylene and 6 000 t/a.
synthet1c rubber.

Effective warld prlces are around 20;;‘/11:- for polyethylene and 12;‘./113
for butadiene,

In the context of X'e developm:nt plan, studies have shown that
polyethylene could not be produced at under 30¢/1b and but.adlene under
18¢/1b.

These costs could be reduced to 25¢/1b and 15¢/1b respectively by
assuming an economic structure, which in the limit would allow a 1O-years
_payout period with 10 years amortization for procesg units and 20 years
for ofi‘sites » together m‘l:h a long term low interest loan,

In splt.e of very attractlve econom:l.c condlt:r.ons » such anticipated costs
present little interest, Besides, long term, low interest loans are not
easily obtained and it may well he thought preferable to use them in
electricity or steel productlon rather tha.n invest. them in an unprofitable
pe't.rochem.cal complex. - :

: X's plan ‘also: 1nd:r.cates that ferhlllzer productlon based on 7 500 t/a
.of ammonia will result in an ammonium nitrate price of $72/ton, In spite
of the fact that the potential market could: absorb the whole production,

4 years will elapse before this is achieveéd, assuming rational utilisation
of fertilizers and strict adherence to distribution and development
programmes. ’

-m,"
A T

Snnultaneonel;sjr s natural gas consm;:-t:.on is lagg:mg and 1arge quantities
of it are wasted whilst X is facing difficilties in disposing of its crude
oil on the international market without granting important discounts,

X's governmental petroleum company carnét absorb the share in crude oil to
- which it is entltled

2,f‘, Y's QOSltlon - L
On the other hand 'Y has'a relat.:.vely la.rge marke't. but lacks crude oil
for its refineries, Y is short of foreign currencies, It is unlikely that

large units forecast. in. its plan could operate at full capacity for several
years to come, ol .

. Y's studies :Lno:Lcate that it~ WOuld be poss:tble to produoe polyethylene
at. 19¢/1b and butadiene at 11£/1b, It would be difficult for Y to produce

: the fertilivers requnred to cover 1te needs beca.use of the shortage of
adequete raw materlals. _ : S
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Y cannot obtain significant discounts on crude oil imports because of
foreign currency problems,

3. Tt would seem logical for X and Y to resort to exchanges, with X
providing crude oil and fertilizers and Y supplying in return polyethylene
and butadiene at the international price levels, the balance of payments
between X and Y being settled by cash payments or by bartering other. goocds,
The advantages of such an arrangement are evident:

(a) Currency payments are reduced to a minimum,

(b) ELach country can satisfy its needs through a supply obtained at
a reasonable cost: effective international price plus transport
over a short distance,

(e) Each country can operate its units at full capacity and consequently
supply its own market with cheaper products,

(d} The countries deal with these exchanges as equals and are in fact
independent. This constitutes a safeguard against any sudden and
unilateral interruption in supplies for political or econcmic
reasons,

(e} Whilst these exchanges are proceeding, the market can develop an
reach the minimum economic level which will allow a new step
forward in the process of industrialisation,

This system, which makes available sufficient quantities of products
for consumption, is likely to stimulate a much more rapid development than
that expected from the usual import schemes which, owing to foreign currency
problems, often result in paralysing the market's potential growth,

VI, Criteria governing a project!s feasibility

A1l along our discussion so far, we have assumed that serious market
surveys and production cost studies have been made, and that we have selected
the manufacture of a certain product which presents interest,

Certain reference points are necessary for the critical evaluation of
a project's feasibility, The establishment of such criteria is a delicate
matter and involves technical, economic and also political problems, Since
general criteria do not exist, the following points could usefully be
considereds S

It is generally recognised that it is advisable to produce at or near
effective world prices., It is equally sound to consider as unfeasible those
projects which lead to 2 or 3 times these prices,

There exists a debatable range between these well defined limits, We
believe that experience has shown that a production resulting in over 115 per
cent of international prices would present little interest., Above this value,
it is undesirable to develop an industry on a basis which would constitute
an expensive way of saving foreign currency.
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- ¥e realise that this point is controversial: a Goverrment short of
foreign currencies and -simultanecusly spending large sums on the country's
development (creating employment, training skilled labour ete, ...} could
conceivably decide it worthwhile to support an industry and thus alloew it -
to maintain 1tse1f while produc:mg at 115 to 130 per cent of world prices,

It mst be stressed that a country may well afford certain uneconomic
productions for reasons linked with national defence, foreign currency
saving, regional development, etc.,; but it camot. afford to develop an entire
:mdustry on th:.s bas:l.s.

Another argument s whlch is. cmmnonly met s is that delivered prices
(i.e. international prices plus transport) are often of the same order and
even in certain instances higher,

This criterion has dangerous facets, Whereas freight may not be a
major problem for products trmsportable in bulk form, it may become
considerable for hazardous chemicals which must of necess:.ty be transported
in relatively small -packages.. .In the latter case, it is da.ngerous for
developing countries to think in terms of this parity. For in the final
analysis, their standard of living in the world will dépend on effective
prices at the level . of the consumer, - . . o

Takmg t.hese argummts int.o a.ccount, we beliéve that, as a general
rule (and as such, it could suffer certain exceptions), the price at
consumption centre should be kept under 130 per cent of effective world
prices plus transport from the nearest national port t¢ the centre of ‘
consx.unpt::.on.

L:Lkemse, no agreemerrb for mporbs or exchanges with a neighbourmg
country should be considered which would result in a c,i.f. price {national
port) greater than 130 per ceht of world pitices., Sooner or later, it will
be necessary to be competitive with world prices if the standard of living
is to be raised efféctively, The establishment of an industry without
consideration of these fact.ors w111 1ncreaSingly hamiicap the count.ry's
future development,

. It appears highly adv:r.sa.ble, under t.hese cond:.t.lons, to concentra.te
one's efforts on producing a limited rimbér of products at prices below the
limits defined above, part of which-could be exported to or more likely:
exchanged with neighbouring countries, During this period, local demard
for products not manufactured at home could be created or at least:
stimulated by placing on the national market those products obtained through
excha.nges 'in accelerated market growth should thus be obtained, which will
in turn speed up attainment of the minimum capacity level justifying the
construction of economic units,

JVII. Conclusion



VII. Conclusion

Establishment of a profitable petrochemical industry in developing
countries is hindered, if not bloched by their markets which are as yet
oiten limited,

Serious difficulties lie in the path of exports, and exporting as
such, does not appear a satisfactory way out of the protlem,

Examination of the principal problems met suggests a somewhat different
solution - that of a mutual exports, approaching an exchange system,

The main advantage of this solution lies in the fact that the exchanges
would proceed between equals and would create a certain mterdependence,
which would constitute a safeguard against unilateral interruptions in
supplies for political or economic reasons,

In a first st.age of development, each country would limit itself to
the establishment of the most profitable projects and would develop its own
market by means of exchanges, thus preventing outflows of currencies for the
purchase of those necessary products which could not econamically be
manufactured locally, : '

A production cost inferior to 130 per cent of effective world prices
may be considered as a sine qua non for the feasibility of a project.

For such a programme to be implemented, it should be noted that every
country must of necessity rely on an :mdustrlal development plan which would
state:

- how much it would cost to produce locally if it was decided not to
import.-

- what prices would be charged if it chose to export

This would permit serious negotiations on preclse topics resulting in .
mutual supplies agreements through exchanges, as opposed to discussions
which, often hinging on ill-defined bases, lead to m:.sunderstandlngs and
deadlocks and seldom materialise,

Such a procedure would result in a more rational use of investments
and in accelerated local market growths,

We hope that the ideas we have submitted may serve as a basis of
discussion and fruitful thought, which will stimulate those countries which
do not as yet dispose of a petrochemical mdustry to develop it on soumd
technical and. financial grounds.



