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ARBREVIATIONS

A1l N and P20g quantities, prices etc. relate only to
fertilizer, and not to industrial products.

T - metric tons

MTD . - metric tons per strean day
Y = metric tons per year

$ » U.8. Dollars or equivalent

JTsRD = International Bank for Reconstruction
and Development (World Bank)

Irc . Internatioral Finance Ccrporation
IDA . International Development Association

:

United Nations Industrial Development
Organization

FAO . Food and Agriculture Organigation of
the United Nations
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I. INTRODUCTICN

1. This paper has three main objectives: tae first one bteirg to updiie and
establish fertili:ar sonsun)tion aud demand forecasts . to 1980 specifically
for developir; countries; the second one beine to transform thise quantities
into terms of money which wculd bte needed for future irports of finish d fertil=
izers and raw materials, as well as for investmonts s and the third objective

is to discuss scurces for these funds. The last point rentioned inherently

includcs the problem of profitavility -f fertilizer vantures 18 w2ll as econouic

considerations. The paper docs not, however, focus on socin=-:conomic aspects of
estahlishing or expanding 2 feptilizer irdustry, nor does it endoavor to re-assoss

the relationship between fertilizer application and apricultural development.,
L4

II.  FOR3NASTS UR TO 1685 FOR
CONETIPTICT Avy PRCOUCTION

A. The Over.11 Ficture for Fortilizep

Conawrption ~nd I'roduction

2. Baved on UNIDO's fertilizer demand and production projections wp to 1980,-]/
and taking into coniideraton the market knowledge for those countries for whic)
more recent information was available within the World Bank Group, the overall
picture may Le presc.ted as follows:

R

Y/ UNIDO Syrposium Paper IDAG 99/4 of August 6, 19M,
Tables X, XI and XII, prepared by R. Bwell.




TABLE 1/

~ Overall Conpswrption and Production Forecast
of N and P20g
(3n mi1lion MT7)

-— N fertilicer P20s fertilizers
Zxpected B

1969/70 1980 Increase 1969 1960 Increase
Corsumption

Industrialized Countrioog/ 20.8 39.8 19.0 4.8 27.3 12.5
Develcping Countries k74 1.7 29,9 2.2 -l 9.1 ol

World Total 28¢S 59-? 31-? 18 cs 36.).] 1709

Production

Industrialized Countries2/ 25,), L3.3 17.9 15.9 29,2 13.3
Developing Countries 3/ h.2 26,4 12,2 2.9 _7.8 L9

World Total 29.6 59,7 30,1, 18.8 37.0 18.2

Detzils and basic asawrptions from which this table has been derived are given

in the sections on N-and Pgos fertilizers in thig Paper; generally a more balanced
conswiption-demand pattern than that which we presently have has been assumed,
although rational and conscious planning have not been the major characterietics

in the pust of the world's fertilizer industry.

3. The real growth as a function of time in many gectors of econory and industry
may be described by an S-shaped curve (Figure 1A) which follows an éxponential
formmla. This curve may be split into three almost linear sections, as indicated by

dotted portions of the cutve, and in two curved sections as indicated by double lines.

> - bl R P SR . m— iy S——————

1/ In the following tables and text, "imports" mean net
importe, if not stated otherwise.,

2/ 1including USSR and all Eastern European countriesz.
3/ including Socialist Asia,



In the early years of fer:ilizer application in any country, ircrease ic slew.

and sfter farrer education and other market preparation, including the creation

of necessary infrastructure ard the ilke, 1 sharp increacre cun orten be ohserve !,
folloved by a more lineur high growth rate. With app ~maching the cptimum con-
surption -- also determined by a decreacing benefit/cost ralio == thoe oirve 1g
flattening out.

L. When studying a specific -ountry, and over a limited period of time, such
market forecasts hased sn regression aralysis are often desrribed by trend curves
such as the Gompertz curve, Pearl-Read or logistic cavve, modified exponenti ]
curve and logarithmic parabola. If, Lowever, a muititiie of cuuntries in various
stages of development are belng summed vp, like we do in this paper with &.ae

60 developing countries contributing to fertilizer consumption and about halfl of
them involvad in productior, all sorts of growth cirves for both consumption and
production are encountered as indicated in Figure 1B. Obviocusly by a mure coine
cidence, the overall result of this interningling of different growth rates is

an almost linear increase hoth ir forecasted consumption and production for all
doveloping countries, as shown in Figure ¢ and Figure 3. onsumption in the 11
years between 1969/70 and 1980 increases for N by 159%, or about 10% per nnum ard
for P05 by about 143%, or about 8.5% per annum compound,

5. Figure 2 shows, for illustrative purposes only, the consumption and production
forecast under simpiified and extreme asswrptions: no investment in new prodretion
facilities would be made at all, (leaving the production at the 1969/7¢ level®

with two alternatives: either a rermaining, or an increasing consumption according
to the growth rate as applied in Table I. The balance between production and con-
sumption would then either remain at the present level which would almost cer-
tainly make the food problem unsolvable, or in the case of a growing consurption aus




forecasted, the developing nations would have to import yper annum (net) about

16 millicn MTY of N by 1960 (aboub Lalf of tha 1971 total world procduction) and

6 million MTY of P20g. These imports would probably cost a total of about

$3 billion in foreign excharpe per year at the end of this decade, not even
countirg potash imperts. A3l thouch such auspices my stipulate the rhantasy of

fer ilizer sales organizations, we cannct be as unrealistic -3 to assume that
eltler bilateral or multilateral funds could ever be provided to such an ex-

tent for just one sector of the cconamy . . Hence, when aiming at foreign exchange
savings as crc of the prime objectives of development aid, and at fostering intere
regional trzde arong developing countrizs, fertilizer production capability muet
be implemented at a faster pace than in the past, |

6. Fipure 3} shows the irpact of investmont activity in hoth the I and P20g sector,
as will be gugrestcd and explaincd in this paper, on net import reauirements under
the same consuiption alternatives. The first altcrnative of a coustant level cone-
twption und considerable production buildup wowld arithretically yield a surplus
higher than the consumption which admittedly is an unrealistic casc, With the
gocond alternative of a growing consurption, the gap in nitrogen supply would remain
at abovt, the 1969 level with 3.5 million MTY of N, but at a 2.6-fold consumption
increase over the 1969 level, and the phosphatic fertilizer import requirements
vould atill {1 .rease from about 0.9 to about 1.3 million MTY of P20s, with a sube
stantial 1.4-fold i.-reage in consurption in the 1ll-year period involved. By

the cnd of the decade, about 17% of the N dzmand » and 1.9 of P20s consumptio. .
woluld have to bo imported intc developing countries.

Te In Fipures 4 and 5, this outcomn tag been transformed into a simplified over-
view over the lorg ranre impact of crewth in conswption and production of N and

P205 on the requirements of roney for imports., In Y-fertilizer, the 1980 net




balance would amount to between minus $2 billion and plus $1.1 billion with
a target of minus $460 million, and in P20g fertilizer, between minus $600
million and plus 3530 million with a target of minus $170 million. Although
none of the exireme cases may develop, they do indicate some “emote chances of
wvhat could happen.
8. Investment in fertilizer plants in developing countries, thercfore, is
a must if we assume that:
= the forecasted consumption growth in developing countries
is considersd realistic and nacessary to achieve the targsted
food production, and

= the capital outlay for fertilizer imports ehould be kept
on the actual order of magnitude.

This rather simplified but instructive overview 11lustrates that the investment
activity in the fertilizer sector as outlined in this paper would achieve nothing
wore than to keep the N-balance up to 1980 in develcrping countries at about the
1970 lovel, and preveni the P20g balanco from dramatic increases -- and in summary
~- would still require about the same overall annual imports for N and P20g of
about $600 million similar to the 1969/70 figure.

B. Couptry Classification and Regional Breakdown
0 tion a uction 1/

9. Por the purpose of better classification, the developing countries may be
classified into 6 c.iegories according to their actual and future fertilizer con-
swption and production, Jable_II denominates such a classification comprisi.e
more than 120 developing countries.

10. Since the objective of this paper is mainly concerned with the order of
magnitude of the financial implications of meeting the future fertilizer demand,

1/ This paragraph has been added for clapification reasons after the
Conference in New Delhi and is based on additional work done by the
author in cocperation with M.C. Verghese (UNIDO), R. Ewell, and J.
cmwn (!.A.O.)o
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all developing countries with "very small" and "sm.]1" existing and potential
consumption have not been evaluated in this paper. There are also 11 countries
classified as "Category /" which have small actual and future consumption, but
do have small production units for either N or P20 fertilizers ; for simplifi-
cation reasons, these have alsc been left aside in this paper. This leiaves feor
consideration 56 countries for the N-sector, and 39 countries for the P20g-sector,
with an aggregate consumption of about 8.7 million MTY of N and 7.3 million MTY
of P20g by 1980 which is more than B0 of the consumption in all developing
countries. When estirating finished fertilizer import costs, though, the overall
net requirements, regardless of this classification, have been applied. This
classification does not include some countries which are considered to be
"developing countries" according to DAC definition such a8 S. Furopean countries,
but does include Socialist Agia and South AMrica.
11. The breakdown of consurption in the varioug categories of countries is nhown
in Table IIT As

111

Suwmary of N and P'»E% Comgucn in Countries
aﬁm million MTY

c.“gm 1, 2. 6 0019 0.38 0020 0¢5°
Category 3 0.Lk 0.86 0.-0 0.50
Category ) 6.86 17.60 .93 5.27
Category 5 .12 0,25 Q.62 1:53

Subtotal 7.61 19.11 2.9 7.80

Total LDC 7.7 19.9 3.7 9.10
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Countries which have been elagsified into either Category 3, L, cr S

have been listed in Table III B:

Asia, Middle East:

Iatin Amerjca:

DAC Purope

TABIE II1 B

Countries with Moderite to Large Potential

Fertilizer Consurption, and/or Production

N and Pzgs
Burma

China (PR)
India
Indonesia

N. & S. Korea
Malaysia
Pakistan
Philippines
Thailand
Turkey

N& S. Vietnam
Iran

Alperia
Kenya
Gadbor.
Egypt
Morocco
Tuniaia
S. Africa

Brazil
Colombia
Cuba
Argentina
Chile
Uruguay
Ecuador
Yexico
Peru

Nonly

Cyprus
lebanon
China (T)
Ceylon
Abu Dhadi
Bahrein
Brunei
Kuwait
Qatar

S. Arabia
Singapore

Camercon
Maruitius
Sudan
Rhodesla
ILibya
Nigeria

Ceutral Arep-
ican Common

Market

Dominican Re-

pvhlie
Jamaica
Panama

Net!. fntilles

P20 Only
Iraq

Israel
Jordan

Senegal

Togo
Uganda

Martinique/Guada-
lupe

Triildad/Tobage

Ve:icuela

ROT CLASSIFTED

12. The regional breakdown of future consumption indicates that by far the larpest

consumption of both N and P

Middle Eastern countrics followed by Latir. America and 2¢ping.

205 fertilizers will continue to be in Asia, including

Based on the




forecast as outlined in the Sections on N and P20y balow,

such 1 breakdowm

for 1560 is as follows (Category 3, L and § countries only):
TABLE, IV

Expected Regiona Di.,tribution of foriumption by
in Category ?, I and 5 Ccuntrieg

in mill on MTY)

oy
Asia 133 3.9
Middle East 1.0 5
Africa 1.3 1.1
Latin America Jal 1.8
Total Category 3, 4
and 5 18.7 7.3
Totsl IDC Forecas! 19,9 9.1

C. emg in Fo "ecegtig of Rocurrine Costs,
Mlqg%}nt osts_Requir.d to Meet t 1ha Conswmption
1. Recurring Costs
13. Recurring or anmual costs for meeting the demand as outlined in the previous

chapters consist of all direct costs involved in ~urchasing, by the develeping
countries, finished fertilizers, raw materials .n! intermediatles s 8pare parts,
chemicals, etc. They do not in this context include repayments of loans, nor
interest payments » NOT transfer of profits. These costs are consldered seperately

in the sections in this paper dealing with financing of new fertilizer industry
projects. Major problems in forecasting Sucb costs are the future prices of
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finished fertilizers, freipght costs. and prices for feedstocks such as petro-~
leum ard fractions therecof, natural gas, coal, rock phosphate, ard sulphur.
These problems will bte discussed separately in the following sections on the

N ard T205 fertilizer sectors.

2. A Special Word on Freight Costs
1. Freight costs constitute a major part of the total expenditures for the
sypply of finished fertilizers and feedstocks.l/N-fertiliz.er, like urea, requires
the shipmeni of about ? tons of product for each ton of N, and for raw materials
plus fuel, for producing N-fertilizer, only about 1 tcn per ton of N has to be
moved to the factory. Therefore » in the N-se~tor, freight costs are more
important for shipping finished products. It is the other way zround for the
phosphate fertilizer industry, namely, for every ton of P205 » ¢ne must also move
about 2 tons of product (in phc:iphoric acid and T3P) but as much as about 4.5
tons per ton of P205 when producing fertilizers from rock and sulphur.
15. Any judpement of whether local production or imports of finished fertilizers
is of greater bhenefit for a developing country will continue to be dependent on
freight rates because the differences in freight of say $5 per ton of phosphate
rock is equiva).ent. to about $18 per ton of P20 and would be by far more important
than differences in yield, or in consumption fipures, though all Processes would
1likewise suffer or benefit from freight rate changes. In recent years » shipments
in bulk or in bags virtually across tae world ccat between $3.50 and $17.00 pex
ton depending on the tonnage; from a few thous-.d up to 40,000 tons per load are
moved in fertilizer trade. The difference in freipght rates s for instance for
phosphate rock movements to India, from nearby Aqaba, or from Morocco s Was only

between $6-8 per ton. Freight rates from Moroceo to China and from Florida to

Korea were about 312 per metric ton early in 1970, compared to $23 a year before.

i/ The total world output of the fertilizer industry
was about 200 million tons gross weight in 1969/70.
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In recent years, freight cost for bagged products, for insianca from Lhe ..S.

to India and Indonesia, and from Northern Burope to P.R, Chini, were prevailing
at a low rate of between U.S. $12 and $15 per MP. ince ot Teast 508 of USAID
financed cargo must be shipped on U.S. flag vessels if available, and cos' - for
that range between 345 ard $55 per MT of btagged material, averape froight crot
may be much higher, but these must be consicdered as a realit; in the present
day "trade-by-aid" pattern; and these higher costs could also serve as a hint
at what freight costs could be in the future once tae present "low" will have
been passed through. These recent events illustrate the vagaries of the tramp
shipping market, and the difficulty of predicting treads in freight rates.
Although Jepanese projections predicted as early as 1971 that there would be

a continuing boom in shipping, freight rates declined‘sharply. Even though

the size of ships have been increased » enabling them to break even at lower rates s
this will probably not outweigh the continuing increase in seamen's wages,

port charpes, fuel prices, and shipbrilding costs. A 200,000 ton ship costing
about $13 million in 1957 is now said to be priced at more than $28 million to
be delivered in 1973-74, and in addition s interest on credits for shipbuildiny
are now about 7% per annum compared to 5.5% per anuum previously. The increase
up to 1980 of shipments for the fertilizer sector in developing countries may be
on the order of 60 million MIY which would require -- with § Journeys per ship
and year == 60 new 200,000 ton vessels costing abnut $2 billion. Averapge and
peak rates vary so much that any forecast to be undertaken for a 10 Year pericd
is merely a guess. This fact makes economic Judgements even more difficult
since these are based a1 cif prices for competing imports.

16. In addition to freight rate charges, pori charges might vary considerably

also. In Trinidad for instance » port charges for fertilizars have increased

within one year from $7.50 to $12.50 per ton.
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17. Thc purpose o this excursion is mainly to put the various components of
a total cost caleulation into tae right perspective, .nd to warn against faking

an exactness in such estimates which Just cannot be achieved.

3. Investment Costs
18, ‘r.ther serious procblem in forecastine the costs for meeting future ferti-
11:ier demand is the estimate of total investment costs required for adding the
production capability as proposed in this pafer. The following are some general
remarks which apply to all sectors of the fertilizer industry. This problem
is a five-fold one:
a) to arrive at a reasonable forscast for the degree
of utilization of existing ind new plants in developing
countries;
b) to determine the direct ("battery Mmits") plant costs
based on nominal car.cities ind on ac'u.l prices, and
to adjust these to ..nditions in 1evelopinz countries;
¢, to include all necessary additicnal physieal inveatmant
vhich is needed to put any new faztory into efficient
operation;
d) to estimate other costs such as for credit facilities,
subsidies, markot development, and farmer education, and
finally,
e) all cost itens then have to be corrected for cost

escalation and changes in the valuegs cf currencies
involved.

19. Although many fertilizer projects in developing countries have been carried
out in the past, only recently the so-called "new generation” of large Nefertil!s
Plants bascd on armonia plants with about 600 M axmonia capacity and more,
using steam driven centrifugal coMmpressors on so-called energy-independent design:
have been introduced and a very few =- not more than 10, as of the end of 1971 =-

1/
have completed erections Therefore, our knowledge about specific and total cost

l/ In Mexico-Pemex; in India-Cochin, Madras and Durgapur; in Algeria~
Arzew; in Kuwait-KPC; in Pakistan-nauood-ﬂercules; in Spain-Calve
Sotelo.
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of irplementing such projects is still limited. The degrees of utilization

can only be guessed. Although any such centrifugel tyre ammonia plant has

a certain minimum utilization if it runs, there is no indication vwhatsoever

of a downtime factor to be assumad in developing countries, but also is not

in highly industrialized countries; experience with this type of plants has
often been, and atill is, discouraging with regard to dovmtime.

20, Direct, or "battery limits," investment costs » on the other hand, may

be estimated, depending on the type of project and the country, within reasonable
lizits of accuracy of say ¢+ 10 or + 20% of costs based @ 1971 costs, provided
that the country's investment criteria are well known.

21. Large phosphatic fertilizer or phosphoric acid comploxes with capacities
around 100,000 MTY of P20g and more, have been built in an even smaller numbor
than ammonia plants.l./ but their direct plant invcatment cost may, within the
same limits of accuracy, be estimated at 1971 prices and the degree of utili-
zation ic quite pood and easior to eatimate than it is for ammoria plants.

22. Quite generally, fertilizer plants, as most other industrial projects,
cost much more to implement than they have been estimated to cost, with
virtually no exception in the World Bank's and IFC's experience.

23. Another obstacle when estimating the total funds needed for developing the
fertilizor sector in any country is the need for funds other than ti:ose for the
fertiliser manufacturing facilities. Our experi~nce shows that the most grave
mdstakes are made in enumerating, and cost estirating, the "surroundings" of
fertilizer projects.

2h. Figure 6 presents an overview of major sectors in which investment capital
and recurring expenses will have to be provided for the implementation of any

1/ for example, in Mexico-FFM; in India-Madras; in Tunisia-ICM;
in Israel-HAIFA.
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fertilizer program unumerating the major sectors of the economy which are
involved, namely, besides the fertilizer industry, mining, transportaticn
(including rail, roads s trucks and railcars, ports, coastal barges and pipe-
lines), mechanical/engineering inudstry, distribution and marketing of fertili-
zers as well as of agricultural products (in one word - agriculture), education
and training, public utilities (including ecological facilities), housing, and
last but not least, banking. In many, even recent, feasibility studies, most

of these areas have not been given proper consideration, although the necessity
of investing in sectors other than the fertilizer industry is apparent and
genérally well known.

25. Of course, the efforts and the amounts of money reeded depend on the general
economic status in a country, and on the physical and human resources available.
Therefore, no generalized figures can be derived for the costs to be outlayed

for creating such an "environment." Many authors » agencies, governmeriil Lu. ies
and others, have endeavorad to quantify the problem of how to estimate such

¢costs and efforts :s related to the requirements for the fertilizer industry as
such, but only scarce and rather dubious data have been guessed. This paper agair
does not intend to quantify those "offsites needs" but rather to highlight its
importance and put it into the right perspective as compared to industrial investe-
ment, and to the total flow of aid to developing countries. Most mistakes in
cost estimating are being made due to the fact that we forget important items
rather than in estimating their costs.

26. As a first approximate for taking costs of marketing into account, a major

sector which invariably needs large capital support == although this broad field

needa to be defined -- it has been suggested that one dollar be invested in
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marketing for each dollar that is invested in fertilizer plants. This
guess-figure of ccurse does not include other money=-consuaing items mentioned

in Fipure 6 such as public utilities, feedstock and fertilizer transport
including rail facilities, ports aml barges, credit, and money wlgch is some-~
times nceded to subsidize fertilizer application and import.s{ is sald before,
there is not even a general guess~figure for these sectors » and furthermore,

such infrastructure costs bensfit all sectors of the economy and it scems to me
therefors that any allocation of how much costs would be due tc the fertilizer
sector, is wild guess work.

27, Not cnly the amount, but also the Lype of financing needed for implementing
fertilizer programs will be influenced by such additional fund requirsments.
Whilst the fertilizer industry in many countries could be implemented with

the inclusion, or even dominant role, of private investors, this is not the

case for almost all of the other sectors involved (possibly with the exception
of scme mining ventures for oil and gas, for rock phosphate, sulphur and potash).
Furthermore, the overall success of fertilizer plants very much depends on the
extent to which 1nrrastg'ncture » in its broader sense, may or may not be already
available. Governmental activity seems to be an indispensable requirement in
order to create healthy grounds for the fertilizer sector, especially so in the
lesser developed countries. We could alse state that with increasing development,
the share of private activity and capital in t.he fertilizer sector ir likely te
increase.

28, Pigure 6 1s also supposed to emphasize the fact that each project in the
fertilizer industry implies many other projects in o.t.her sectors of the economy,
and those may become real pitfalls (and pitholes) as far as money needs are con-
cerned. In the past, this consideration has been » and still is, a stepchild
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of both individual fertilizer project feasihility, and of sector =:.-dies,
probably because such '"side projects" are lcss glamorcus than an iipressive
manufacturing facility is.

29. 1In addition to the problem of esiimating direct costs of plants and

of surrouniing facilities at present day prices, and mostly those based or

costs in industrialized countries, distorting factors must be evaluated such as
import duties on equipment which may even vary during construction time s Which,
if it happens, may cavse changes in the financial plans. Another prcblem is

the contigency allc\@nce for unknow. and charging financial burdens such as
duties and taxes, floating interest rates, provision for posasible devaluation

or revaluation, and for floating of the currency of the country in which the
phnt' is to be built, or from which the equipment is expected to be supplied.
This i8 uzually called the "dollar gap" wiich is an important iss-e wher putting
together financial arrangements, including credits and loans from various
countrias. Finally, the old fashioned inflation factor -- which is now more
fancily referred to a5 "cost escalation” e= adds to the problen of estimating
costas.

30. Ve are trying to devolop in IFC a method of better forecasting total invest-
ment costs with the objective of giving probabiliiy indications of the size of
over-and underrunning a most probable investment cost estimate. But even with
such a degree of sophistication, we should rot e..ect a better than a plus or
minus 104 estimate in single projects. When forecasting financial needs for nany
countriec, for a vhole sector like the fertilizer industry, the pluses and minuses
may eithcr iron out or add up which {s what I was hoping for when I prepared this
paper.

31. Keeping this selection cf major problems in mind, any sophisticated

optimization study on various cases on nitrogenous and phosphatic fertilizer
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needs in developing countries may probably not lead any further than the

simplified forecast presented herewith.

III. THE NITROGENQUS FERTILIZERS SECTOR

A. Competitiveness of N Fertilizer Production Versus Imports

32. Although the problem of competitivenzss does not seem to be incorporated
in the subject of this paper, its basic philosophy is supporting the forecast
of production which in turn underlies most financial forecasts given in th.s
paper. The question of whether it is "better" to producs N-fertilizer or to
import,alrzady implies another question -- namely, what is the meaning of
"better?" You will always find a bencficiary -- but when implementirg the
fertilizer sector in developinzy countries, this beneficiary should primarily
not be a fertiliser exporter from an industrialized country. Speaking with re-
lation to the experience with projects evaluated by the World Bank/1FC Group, the
emphasis on vhich %o focus attention for each project not only varies from
country to country, but it also changes with the passing of time. New and
additional yardsticks continue to be introduced into any proJject and secto-
evaluation, such as the impact on ecology, transfer of technology, labor intensity
"or the industry, duty protection issues, and the Jike.
- 33. Priorities beoween projects in any given developing country must be set
: by the Government as well as by lending institutions; a fertilizer project may
rank higher within the context of the overall eccuony and agricultural develop-
ment, than 1f a mere comparison of financial and economic data would be made for

" Judging a new project and comparing this with return on investments in other pro-

Jects which may compete with respect to receiving scarce foreign exchange funds.

E
H

3
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. 1/
As stated in UNIDO's Paper's conclusion,” "most of the measures.....in the

fertilizer ficld will have.....a beneficial influencc on the national econonmy
far veyond the fertilizer field (transport, reduced import of food, export

of agricultural products, food precessing irdustries, etc.)." This being
mentioned, the mere comparison in terms of financial and economic benefit still
must be done.

34. MN-fertilizer production is relevant virtually only for countries classi-
fied in Growp 4, 5 or 6 (see Table II).

3. Generally, in most "Group 4" and "Group 6" countries production costs

are higher than they are in developed countries, and even in "Group 5" countries
which are hased on favorable raw material and energy supply, these advantages ar
mostly offset by inherent odds apainst a profitable vr2duction in developing
countries,

36. Among the most important problems facing the fertilizer industry as a
whole in developing countries which was analyzed in another UNIDO paperg/

and supported by our own experience in many countries, the following seems to
be surmounting issues affecting the competitiveness:

= high cost of producing fertilizers (high raw material
cost, too small plants, and shortage of qualified per-
sonnel);

= inadequate supply of feedstock and spare parts;

= high cost of new fertilizer plants (imported and
indigenous equipment) includinge coet for providing
infrasiructure, and high process reyalty and
technical assistance costs, and

- shortage of foreign and local capital;

- - e e -

Symposium Paper IDAG 99/)
m/MC99/8k, August 6, 1971,
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Since most issues hive heen discussed in great detail in a muber of recent
papers, this paper only focuses on two highlights in the N-fertilizer scctor:
the first one is the producticn cost and cost ex pl:onar- ot of imports,
in relation to the price to the farmer for urea in India (<2 i+ exarple).
Similar relations exist in most other Group L countries (soe Jipure e If
we include the "excise duty" (or sales tax), the faimer pzss about one=third
more than the price what the produciry company receives ex-{ ctory for their
product. The price to the farmer is usually fixed by the Government and via
the benefit/cost ratio, largely affects the farmers' willingners to use
fertilizers and therefore, deterrincs the consumption ¢ fertilizer.. In iilg
example, if we subtract from the retail price, all cost i =n: which have .o be
spent, the margin which is left for return on capital -- if any -~ is lowsr Jhan
the prevailing opportunity cost of capital in Indiz. This is not a very :.tise
factory result, and it may hopefully not == as it is now -- rerain rerre contative
of the nitrogenous fertilizer industry in develoring countries. 1In any cree,
and in most developing countries, it seems to Lr increasingly difficult to ke
up a profit of $20 per MT of N which would be ato.: considered a reagonab:
turn. Some Govermmenis suspect that there are bir profits in this sector recauvse
they arpue quite convincingly, why do private coroanies still apply for licciuos
to produce fertilizers?
37. From Figure 7 and other information, the fol lowing rounded ligures are
taken (in $/MT of N)i

With Imported Locally Produced

Urea Urea (ex plart)
goIoFc Pﬁce
‘Total cost 130-160 220 at official exchanpe rate
of 7050 Rg = $1o
150 at a ":hadow rate" of 12 ks = $1.

F.E. portion 125-155 75

3




The gales tax of about 822/MT of N in this case has been deducted because it

is an arbitrac~y fipure vhich is entirely under Governmert control. local pro-
ducticn could therefore ve considered "competitive " depending on which con-
sideration o:c chocses: total finercinl cost (price), cost at shadow rates, or
iE éusts only.

38. If the;lant were not fully utilized, ccsts would go up by about $20/MT

of N with . 85 utilization which is even high compared to the overall fertiliz
industry officirncy in some developing coun-ries of 60 or 70% only, and profits
1f any, would fall well below any reasorable minimvm. Therefore s the degree of
plant utiiization is one of the most strii ent problems encountered in this
industry. Fipure 8 shows the effect of utilizing a plant based on 230 stream
days per yeur = 100%, between 85% and 110% of capacit.jr. The rigures clearly
prove how important debottleneckirg and plait improverent is, as well as it
shovs the need for reducing downtime. The degree of utilization is also deter-
rined by those loet strcsm days per year related to outside reasons such as powe
and water supply, feedstock supply, lack of spare parts, etc., as mentioned abov
Vith a high degree of utilization in modern size plants, with cuttitg down in al
of the cost items, and with competitive naphths or natural gas prices (Indonesia
Pakistan, Arab Gulf States, Algeria), production of N-fertilizer in developing
countries could be, or could be made to be copetitive; at any rate, in terms of
foreign exchange. In many cases » cooperation among developing countries by
increasing trade in liquid armonia, could proba™ly reduce the cost of N fertilis
to levels comparable to those with products imported from industrialized countyd.
but regrettably such cooperation 1s not very likely to be established in due cow
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B. Additional N-Fertilizer Production

39. The forecast and proposal as made in this paper calls for implementing

additional annual nitrogen production capability from 1969 to 1975 of about

°r 7million MT in LDC plus 5.3 million MT in the second S-year period on a
total of 12.2 million MT. As can be seen in _Figgr§2 and 3, this would achieve
only the goal that with the forecasted consumption of about 14 million MT of
Ler N in 1975, and about 20 million in 1980, the gap between N-fertilizer production
# and consumption in all devoloping countries would remain up to 1980 at about the
L 1969/70 level of 3.5 million MTY. These proposed figures are based on the con-
sumption forecast as given in Table V which is an updated and revised version
of UNIDO's Table X as presented in the Symposium Paper, IDMG 99/4.
Lo. ‘It UNIDO's figures were to be used, for example, the apparent surplus of
production over consumption would increase in the World from 1.89 over 2.3 to
- 3.6 million MTY of N (1969-75-80). This paper suggests that we (a) assume no
T sueh surplus, and (b) tﬁat & reasonable distribution be established between
ove. industrialized and developing countries of additional production capability.
211 me definition of what is "reascmable” of course, is entirely subjective and
ia, voluntary.
L1. Based on the "best guess® consumption forec:at and the actual (196%9/70)
of production in t;oth developed and developing areas, I have arrived at arithmetically
. Trequired additional N-fertiliser production capabality as detailed in Table V,
Lrer Vhich also considers other information (TVA in C & EN July 5, 1971, and NITREX
or

forecasts).

AR i

L2, If we assume that a "standard capacity" in developing countries will be
180 and 270 thousand MI'Y of N in the first and second half of this decade,

and with a 71% utilization to achieve self-sufficiency, then about 78 plants
(1969-75) plus 30 plants (1975-80), or a total of 108 N-fertilizer

L R P
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plants would have to be implemented in all developing countries during the
1969-80 period which would be an average of 13 plants per year in the first

part of this decade and 6 plants in the secord half of this decade. I believe
that it is not realistic to expect such a high construction activity compared

to what is actually going on. It makes more sense to first boost existing

Plant capacity, both in industrialized as well as in developing countries to a
higher degree of utilization, which requires much less capital than the con-
struction of grass roots facilities. Table VI gives underlying assurptions as
to the plant capacity and 1its utilization, and specific coste.

L3, After a number of alternative estimates and assurptions made, I have finally
arrived at the following proposal with regard to implementation of additional N
Lis The figures for production increase in industrialized countries have been
calculated as the forecasted world consumption, minus proposed production in
developing countries, which results in an added production capability of 10.2
million MTY of N or about LOZ of the developed region's 1969/70 production.

LS, To increase production in industrialized countries between 1969 and 1975 from
25.4 to 33.06 million MTY with an installed capacity of 36.9 million MIY of N,
only the average utilization would have to be boosted from 69% in 1969/70 to 90%
in 1975 with no new plants needed, and practically no investment.

L6, From 1975 to 1980, a further increase to full (100%) utilization of the
(1969/70) capacity has been assumed, plus the era~tion of 25 sdditional plants
of the 1,500 MT amonia plant size, which may also be accomplished by an equiva-
lent replacement of cbsolete and small plants by modern, large size factories.
If this proposal were realized, the developing nations would then have the
following share of world production and c'onaunption in N-fertilizers (in %

of world total):
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TABLE VT

Plant Cipacities and Specific Investment Costs Assumed

L

Average Plant Capacity

Actual 1969~79 1975-80
(4n '000 MTY of N)
Lbe 180 270
Develored i/ Lo
Average Utilization in £
e 52.5 2! 78
Developed 69 90 100
fic Cost v.Ss, r UTY o
LD
‘debottlenecking 1502/ -
new capaciiy 4oo 32¢
Developed 250

1/ (no investment proposed)
2/ 1in an actual case in India of debottleneckirng, including
exparsion, about $250/MTY of N have been estimated (1971 basis),

able VII

Proposed Regional Distributior and Estimated

Investment Cost for Addiilonal
Fertilizer Capacity wp to 1660

1969 1975 J
Plants Total i Plants Total

hrea | Frd. WA (s vijy -dded (%i""i‘hl o %[xﬁfn%i. }%ﬁm]' — gi"h’}
Asia 2.0 5.6 5.9 16 1,249 85[8.36 8.5 |11 gg2 b
Africa A 89 1.3 2 W6 131129 1.8 | 2 133 b Ui
Latin An, .8 2.1 2.} 6 Ls  267] 340 3.6 | s 472 2;
fo Asia 1.0 2:29 h4& 1 __561 393 3.39 6.0 1 2 214 22
Total LDC h.2 7.7 {11.14 14.2 31 b0 1,b70 [y 19.90 { 20 1,71 89
Developed | 25.4 20.8 133.06 30.0 0 Y Clul.26 39.€ |28 2,830 2,83
World 29.6 28.5 fLh.2 L4.2 31 2,401 1,70 159.7 75.7 [U5 U,601 3,72
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1069 1915 1980

% of Production 1.2 2542 27.6

4 of Consumption 27.0 32,2 33.4
which shows that thcir share in production would come closer to their share in
world consumption,
L7. Although the implementatdon up to 1975 of 31 new large plants appears
at least at first glance to be unachievable, a detailed study of the investment
activity indicates that this number of N-fertilizer plants could be implemented
-~ early 1972, at least 20 N-fertilizer plaxits were in various stages of impli-
mentation -~ but with a smaller than average capacity equivalent to about 650
MT ammonia per stream day. Since no plant could be in oprration by 197:, for
which at least financing and government approval has been secured by now
(January 1972), there will be a gap of some plants, and a bigger gap (compared
to the Table VII proposal) in required capacity. On the other hand, & {ustri-
alized countries have not stalled investment activity in the N-fertiliz.r field
but will continue to increase capacity althov @ mostly in connection with woderni-
2ation and replacement of obsolete plants, Ther«fore, investment activiiy ducing
the first half of this decade i3 likely to shif: towards industrialized crtries,
and heavier activity is expected in the latter h.lf to make possible th: 51-
new-plant-goal in developing countries by 1980 »3 given in Table VIII.
By then, transfer of technology specifically of -r.monla plant operation will
have reached a higher level than that which is acv present, 80 as to assure a
reasonable degree of plant utilization of at least 80% (based on 330 stream
days/year = 100%). Furthermore, more fertilizer exporting countrics may have
realized that in a few years time, chances of exports of basic products such acg
fertilizers to developing countries may be disappearing in favor of production --
Possibly in cooperation with companies from developing countries -- of fertiii-

zers at more favorable locations with regard to 1aw material wupply, freisht
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costs, and markets. Due to the proposed moderate development of the N-ferti-
lizer sector in developing countries, and provided that production and con-
sumption develop as outlined, imports will remain at about the 1969/70 level
of 3.5 million MTY of N.

8. As a summary, production capability in the world for N-fertiiizers is
2ot 30 million MTY of N, for which about 76 new plants -- in addition to
debottlenccking of existing units -- would be needed. 1In developing countries,
51 plants would be installed at total cocts of about U.S. $L.1 billion with

a $2.l4 billion foreign exchange portion. The regional distribution pattern
can be seon in Table VIII:

TABLE VIII

Added Production Capability of N-Fert: izer, up to 1980

1969 Added 1970-1980 -

Product., Rated Plant Cost
© Actual =~ Capacity Capability Number Total FE
Area (3.5. $ miIm
Asia 2,0 3.8 6.36 27 2,201 1,1)
Africa o 8 .89 L 279 237
Latin America 8 1.6 2,60 11 917 503
South America 1,0 1.8 2,39 2 115 921
Total LDC h.2 8.0 12,2 51 L,172 2,275
Developed 25.4 3.9 17.86 25 2:820 2:820
World 29.6 k.9 30.10 76 7,002 5,205

k9. The average utilization of installeq N capucity in developing countries woul

be 77.6% in 1980, leaving an additional L.72 mi1lion MTY of N ag an uwnutilized

capacity which by 1980 might be equivalent to a L-year consumption increase,

S0. The N-fertilizer production, consumption, and trade gg derived from the

assumptions and considerations given above,

are graphically illustrated in Figure
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Evidentally trade in liquid ammonia does not show, at least up to the year
1980, any significant role in the overall picture, but it may cause con-
fucion when evaluating production-consumption statistics since counting
twice for liquid ammonia in a producer and in a consumer country is not ex-

cluded; FAO has taken this issue up.

Ce Future Import hequirements

51, The future import requirements in the N-fertilizer sector are made up fron
straight and complex finished fertilizers s feedstocks, and spare parts, chemicals
and other smaller items,

52, These requirements are all calculated with the figures on consumption and
production as outlined in the previous sections of this paper, assuming for
developing countries a production increase from b.é (1969) over 11.1L (1975)

- to 16.Ll million MTY of N. Some further estimates and assumptions have to be

established as given in Table IX:

TABLE IX
Import Requirements for the N-Fertilizer Sector
1963/70 1225 1980
Price cif ty Cos Cost.

Product $/Mr  Million MY §$ Million  _$ Million_

Fix'ﬁ(.ahed l;'ertilizer-ﬂ 130 (FE) Loy 572 580 593
. gross

* Hydrocarbon Feedstock 20 (FE) 2,84 57 170 251

" Other feedstock 10 (Lc) 1.9 (19) (22) (24)

Spare Parts, Catalyst - a o6 82

Total Gross Import (FE) 667 851 970

§ 1/ $5/MT of N produced.

y 2
/
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53. A major crjstal ball question is, of course the prediction of future prices
of finished N-fertilizers (on a free trade basis). Consistent with what has been
used in Fipure 7, imported N-fertilizer 1s expected to cost between $130 and

$150 per MT of N 4n urea, and for purposes of this estimate up to 1960 an
avarage CIF price of $130 for any developing country has been assumed at a con-
gtant 1970-dollar price value.

54. Hydrocarbon feedstock is needed at a rate of about 0.9 M rex MT of ¥ and
75% of total N is assumed to be based on hydrocarbons (natural gas, naphtha,

fuel oil and refinery gas). The hydrocarbon quantity 1n 1969, therefore, is cal-
culated an 0.9 x 0.75 x .2 = 2,8} million MTY. 15¢ of total Neproduction may

be baged oa coal, lipgnite, ete., consuming 3 MT of such solid feedstock per MT

of No Prices per MT of coal range at about $2 (South Africa), 4% (India),

$15 (Zambia) and $20 (Europe). Ry 1980, only a few countries may still use

solid feedstocks; figures in brackets are estimated N-capacities in million

HT of N which are expected to be based on coal, lignite, etc: India (0.3),

China (1.0?), South Africa (0.2), totalling not more than 2.4 million MTY of N
which is 157 of total forecasted production in developing countries.

55. 10% of total N production is forecasted to re on imported ammonia. At

this tims, it 1s st111 an open question as to whether and to what extent purchased
liquid ammonia will be traded as a major feedstock for fertilizer production.
Only a few such contracts have been signed =- such as Kuvait/Turkey and Iran/I:la.
In order for one to arrive at a best-guess figura for 1960, a minimum of 8 plants,
each 800 MTD ammonia capacity, may be expected to operate yielding about 1.8
million MTY of N. As a iaximum, not more than 15 plant units of 1,200 ¥TD should
be on stream by 1980, yielding 3.3 miilion MTY of 1. It ve subtract the esti-

mated consumption in this group of countries (Category 5) by 1980 of about 0.3

million MT{, then the net export of N, mostly as 1liquid amronia, may ba on the
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order of 2.2 million MTY. Half of this 1s assumed to be exported to industri-
alised countries, the other half to developing countries (for which imported
amwonia is a foreign excharge item as well.

56. Most developing countries will continue to import spare parts, catalyst
and chemicals etc., which amount to foreign exchange costs of sbout $5/MT of
¥ produced for the entire production.

57. The total of recurring costs for importing finished fertilisers and rav
materials would, under this assusption, increase from about $670 million in 1969
to $970 million per annum in 1980,

Export Iamings

58. Although a detailed survey has not been undertaken s Nefortilizer and
ammonia total exports from Orowp S countries are 0m§tud to amount to the
following wsing a §$70 MP of N average fob price between ammonia and finished
fortilisers (urea):

1269 1978 1960

Quanti MT of " 005 1.0 2.2
$ umw » 7 220
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IV. THE PHOSPHATE FERTILIZER SECTOR

A. The Pattern cf Production, Consumptinn, and Trade

59. Based on FAG statistics and on OECD and UNIDO's forecasts, Jahle X gives
th: estimate of consumption, and proposed distribution ¢f production for P205
fertilizers up to 1980. The "phi ocophy" behind this tabie is the following:

- the apparent surplus of prrduction over consumption in the world
will range between about 0.3 and 0.6 million MTY o© Po0c;

= production forecasts have been voluntarily reduced t. a lower
level for W. Europe and for USA/Canada, compared to what UNTDO
and other sources had forecasted, because with thelir figures,
world surplus would have reached 2.0 million MTY of P20g by 1980;

-~ "production" includes all solid phosphatic fertilizer: for loral

. consumption and for export, but excludes phe:shoric acid producii v
for export (which appears in the data for prospnatic feri iize -
production in the imporuing country);

- westurn Burope does not include DAC courtries (Spain, Grecce,
Yugoslavia, Cyprus) and not Turkey.

6G. All of the countries linked in Table X, are classified in Categories 3, b,

or 5. "Rest of ECAFE" covers Philippines (64), Thailana (45), Lurma (17),

Malaysia (16, and S. Vietnan (28) -- figures in trackets are P20g consumption in

1969/70; Kenya (19) is the main African country left; in the Middle East, Israel

(1k) and Iraq (L) contribute to the area's consuumption. The "rest of Latin

America® comprises Uruguay (30), El Salvador (17), Ecuador (13), Pesu (10), Costa

11). China (F.1.) ha a consumpil v of 510 in 1969/70.
61. At prcsent, phosphatic feptil) sue-e

Rica (10}, and Martirdc. s

are retli g Capiadet te 1s either in the

form of finished products (Tsr, TAC/MES o WK v tior ), or as raw materials

(rock phosphate, sulphur i, whilst trade ir phinsohoric «- 14 4p 4411 negligible,

ground due to the recent sulphur price drop. This
picture probably will change during this decade by shifting towards a larger

and elemental phosphorus lost

share of indigenous production of phosphatic fertilizers in developing countries
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TABLE X
Production and Consumption of Phosphatic Fertilizers
('% MI P205/y)

Rveloped 1969/70_ 1975/16 1980/81
@ ntries Prod, Cons. Balance Prod. Cons, Balance Proq. Cons., Balance
4, Europe L,920 4,405 4515 5,870 5,L€0 + 20 6,655 6,300 + 355
8 PFurope 1,880 2,105 =225 3,L00 14,000 - 600 14,500 5,500 -1,000
gga 2,070 1,915 +155 3,600 3,000 + 600 5,000 4,000 +1,000
A/Canada 5,170  L,L95  +675 7,900 6,500 +1,402 10,000 8,500 +1,000
Mpan (" 690 ¢ 55 900 900 0 1,000 1,000 0
Otcania 22120 1,170 = S0 1,600 1,600 0 2,000 2,00C 0
. Total 15,905 14,780 1,125 23,270 21,450 +1,820 29,155 27,300 +1,855
!V ia - ECAFE
Iadia 22 35 - 90 550 800 - 250 800 1,300 - 500
Bkistan - 5% - 50 75 200 - 12¢% 150 300 - 150
8, Korea 145 130 + 15 100 250 - 150 140 350 - 210
Iydonesia 0 Bn - n 0 % - 175 100 100 0
Mivan LS o + 5 70 7% - &8 100 100 0
Ivan o 30 - 30 30 30 0 60 50 10
Mst CAFE 35 190 - 155 100 380 - 250 200 500 - 300
Wrkey 45 170 - 125 60 300 - 240 100 KOO - 300
MNst M.E. ﬁg - E 0 5? - ;g 50 100 - 50
Asia Subtotal 175% - n&; ’ -1,13¢ I , 100 3,?% —1,§oo
C (Buro

- less Turkey 720 70 - 60 00 1,050 - 1% 1,050 1,200 - 150
érica
Rt 60 S0 + 10 125 70 ¢+ 5% 200 9 + 110
8 AfricA 1o 200 + %0 Loo Loc 1] 500 520 -~ 20
Brocco 125 Lo + 85 328 0 + 295 700 O + 660
geria 15 W - 25 120 30 ¢+ 90 300 Lo + 260
Bnisia u.o; 20; + 100 200; 270) + 85 220 b + 360
st Africa 110 1 :
! Africa total 7% TB820 + 220 r.jéé “B80) v 929 ?Tg;% 1,106 +Y,I70
tin America
$xico 15 120 - s 300 300 0 50 USo + 50
pazil 120 235 - 15 250 375 - 125 100 500 - 100
Bba S 15 - 110 35 220 -'18% 50 32 - 275
Wecntira (o} 25 - 25 25 0 - 25 50 7% - 2%
lombia 10 S5 - IS 25 85 - 60 50 125 - 75
I%GL S 85 - 80 35 175 - 11(:0 250 225 - ;;S)
st L.A. 2 1 - 110 130 29 -1g 00 00 -
Latin Amer. totdl ‘f% - —B& I',?% =7 1,300 I,'?BU - 500
ialist Asia 610 615 - 5 1,100 1,100 0O 1,500 1,57 0

Total 2,890 3 -8L 5,15 6,605 -1,,55 17,620 9,100 -1,280
1d Total 18,795 18)81 + 31, 28,420 28,055 <+ 365 %,975 3L,u00 ¢ 575




based on phosphate rock and either sulphur, or nitric acid, and to a minor extent,
using phosphoric acid and (or) MAP as intermediates. There are virtually
four ways of supplying phosphatic fertilizers as shown in Figure 103

- Case A: straight imports of finished fertilizers,

- Case B: Indigenous production based on phosphate rock and sulphur

- Case C: "Satellite Plants" based on purchased phosphoric acid

- Case D: Indigenous production of nitrophosphates
Out of the total Py0g consumption of about 9.1 millior MTY expected by 1980, only
about 0., million MTY are probably consumed in Category 1, 2, and 6 countries; if
we exclud> the about 50 countriee with less than about 3,000 MTY of P20¢ consump-
tion by 1980, 23 countries (group 1 and 2) will continue to import finished fertil-
1ler.s » Or may install dry blenaing plants. The L countries classified in Category
6 with small consumption and small production would probably be betler off with
satellite-type plants,
62. Phosphoric fertilizer consumption, as shown with Table II will be concentratec
on Category L and 5 countriesd/(72% of total LDC P05 consumption in 1969/70, and
68% in 1980), whilst the consumption of phosphoric acid for satellite plants (Cat-
egory 3) is expected to increase from about 0.2 to about 0.5 million MTY of PYg.
But even some of the group L countries with large P05 consumption may be better
advised to at least partially rely on phosphoric acid imports rather than to shoot

for full indigencus production as long 25 they nave to inpert feedstocks anyvay,

1/ Category L includes 13 countries with a to*il .; About 1.9 «/1lion MPY of
Pf°€ concumption in 1969, growing to about 5.3 m1licn M 4n 1980. Emch
of these countries has a forecasted corsumption Ly 156" ¢ more than 100,000
MTY of Py0g. Out of the 16 countries +ith actual of Jotential phoaptutié
surplus production (group S) only 6 are expected to have by 1980 a substantial
indigenous consumption of more than 80,000 MTY of P20g, but their total 1980

consumption is expected to be 1.5 million MTY with South Af
about LOf of this figure, rica contributing
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B. Imports Versus local Production

1. Comparison of Various ‘ages

63. Cases A, B, and C will rnow be compared as to their relative competitivenrss
with regard to imports versus local production, Case D on nitrophocph.it2s has

only limited importance and has been left out in this study. Tables XTI ard XI1

give all basic figures used in ﬂ;ase computations. These tablos do not necessari-
ly reflect actual contract prices since these are quite often distorted by tied
bilateral aid, barter, and other arrangements. Instead, this comparison ha: been
made on the basis of either production of fertilizers .. arcas of phosrhite rock
and/or sulphur surplus, o~ of producing in developing countries which h-ave: to
import cne or both feadstocks (where applicable)., Witn regard to ses froijht,
we are on very unsafe grounds as discussed in tiho paragraph on freight .. Lo (5o
Section 1I-C).

64. Another factor which affects the comparison is the different plant capacit,
assumed for those plants operating for export, and those in consumer countrje.

in Case A, capacities between 100,0C0 up to 370,000 MTY of F0g and in Caceu B
and C, 70,000-100,000 MTY, have been used, both of which seem to be reali tic
although not satisfactory for the B and C cases: at least by 1960, some countries
(P.R. China, India, North and South Korea, Pakistan, Turkey, Brazil, Cuba, Chila)
classified into Category l, would Justify large phosphate fertilizer plants with
200,000 and more MIY of P2Q; capacity.

6. Figures 11 through 1 show the results for DAP as an exumple of this eval-
uation for three areas which are most important for this sector: Asia, Europe (DAC-
countries), and Latin America. Africa has not been mentioned here, since only

Kenya and Rhodesia will have a considerable I’205 concwnption, but other countrics

(Nniaia, Morocco, Senegal, Togo, Uganda) are clearly actual or potential
surplus producers (Category S).
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Remarks to Table XI
M

Basic Assumptions:

- 90% utilization of plant capacity;

-~ figures taken from OECD-Study (May 1971), and from various
project studies

l, Comparable figures are expected for other group 5 - countries such as:
Isrel, Algeria, Senegal, Togo, Egypt.

2. The India example may be considered representative for other countries in
the ECAFE region; for South and East African consumer countries, no adequate
information was yet available.

3. Depending on rock phosphate source (52 from Mid~" . Fast; 69 from Morr.co
and 61 from Florida, with Suez Canal closed); in bro.icts: cost if lor il rock
phosphate (Udaipur) woul: be used.

L. -Includes cost of clarifying phosphoric acid; 10% derreciation, 4% main-
tenance, 2% overhead, 1f tix = 17€ of fixed capital empioyed.

5. CI” prices do not incl ude handling ano port en ‘rges which may add «fouu
$3 - $5 rer MT P20c. Import duty on imported Phosraoric acid is for ex niple
on cif prices into India,

6. Actual contracts range between $12Land | 31 CIF depending on ship size.

7. Actual contracts with customers in Burope range within cif prices of
$107 - 112/MT ¢ By0c.

As shown in the table, exporters may wen sacrifice part of the normilly
expected minimum return with a view to future plant expansion.

8. Production costs ror projecta in India have been estimated at about
$160/MT P,0c.

9. 1In the late 1970tas, a decrease of sea freigli may be possible with larger
shipe, coming into service,and possibly increasing shipments of higher conzen-
trated (super-phosphoric) acid,







66. Asia: (Figure 11) Finished fertilizer imports are expected to continue to

be ~heaper (eif price $126/Mr PZOS) than local production, even when shipped by
U.S. veasels; however, when comparing foreign exchange costs » indigenous pro-
duction could appear to be competitive, and be cheaper than when imports were
loaded with high freight costs. The freight portion in all three cases is bet-
ween about 10X and LOK of the total costs of finished fertilisers, with Case B
being affected mostly by up-or-downward trends of freight rates. Only a case-
by-case study can yleld an optimum solution, as has been shown for India where
Case B (Cochin II and Konkan) may be justified as well as Case C (Madras and
Zuari).

67. Burope (including Turkey): (Pigure 12) All three cases are quite similar
mﬂ; one compares total costs, and expected CIF prices, but foreign exchange costs
favor 1ndigonous production based on rock and sulphur, which 1s due to the proxim-
ity of rock phosphate sources. Phos acid based plants don't look attractive for
this area, but again, some cases with partial use of imported acid for instance
for TSP production may offer advantages such as lower capital outlay.

68. ' Latin Amprica: (Figure 13) A total of about 1.1 million MIY of POs would
b 1960 be consumed in Category L countries (Brasil, Colombia, Cuba, Chile), plus
about 0.3 million MY in otlier latin American countries, and consumption forecasts
indicate that local production could be considered as being "Competitive™ in all
of the Category L countries, plus in Central America if a regional cooperation
there could be arranged. Though, Mexico probably offers cheaper phosproric acid
than could be produced in other Latin American countries » a3 shown on this graph,
although the foreign exchange cost Wson favors local production, Again, all
three vays can be considered depending on the individual case, and the development
of freight costs which in average for Latin America account for almost one-third
of total costs when production is based on rock phosphate and sulphur.




69. As a summary, Figure lU shows the relative merits of producing phosphatic
fertilizers in the three areas » either based on rock phosphate plus sulphur

(Case B) or imported phosphoric acid (Case C). As a "yardstick", the expected
range has been shown of cif import prices between about $108 and $140 per MT

P;OS, which represents Case A, When comparing total costs, indigenous production
in Asia and Latin America (when based on imported rock and sulphur) are oxpected
to be considerably higher than the cost for imported fertilizer, In addition, the
inherent risk of changing freight costs » influences this way of procuring phos-
phate fertilizer much more than in other cases. For Southern Burope, local pro-
duction in both cases may be competitive with imports, When comparing foreign
exchange costs only, production based on rock phosphate and sulphur, in all areas
seem to be favored as against imports,

70. Phosphoric acid based "Satellite" plants look quite favorable for all three
areas even from a total cost point of view. Future freight cost as determined by
the development of phosphoric acid ships and terminals is the important factor.

2. Phosphoric Acid Trade

n. During the decade 1970/80, mwmcmm-tmdmnm
phosphoric acid plants in surplus areas,the fertiliser industry will increase the
Wse of phosphoric acid (and MAP) as intermediates. Although by 1960 the quantt-
ties involved and traded among developing countries probably do not exceed about
108 of total P05 fertilizer consumed, phosphoric acid -- as discussed in T. Gans'
UNIDO conference paper -- may enable some countries with small P205 consumption,
to implement satellite plants for producing phosphatic fertilizers, with smaller
capacities than if they were dbased on phosphate rock,

72. Category 5 includes 16 countries which are considered potential phosphoric
acid producers, but as of the end of 1971, ther: were only four producers of
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phosphoric acid for export (FPM-Mexico, Israel, SHAPUR-Iran, ICM-Tunisia), with

a ca!bimd capacity of ubout 750,000 MPY of P205, but probably Israel's phos-
phoric acid due to its high purity and high price, may not be traded for fertili~
zer nanufacturing, By 1975, one or two more producers (ANNABA-Algeria, OCP<Morocco)
vill be in operation adding between about 225,000 and 425,000 MTY of P20 capacity.
Other projects and expansions will by 1980/81 increase capacity for trade phos-
phoric acid, to about 1.5 million MTY of P205 which still 1s small compared to
world P05 fertiliser capacity of 26,5 million MIY in 1975, and 37.0 as fore-
casted for 1580,

73. Hgum 1S shows the prodable trade in phosphoric acid in 1975 and in 1960,
Preswably, any additional large project would not substantially contribute to
the 1975 production if it wore not now (January 1972) already at least under pre-
liminary consideration. Por 1980/81, additional production cepability has been
assumed at about 600,000 MTY ons which 18 equivalent to two large 1,000 MTD
P20g phosphoric acid plants.

The With untied aid, producer countries could trade phosphoric acid (and/or MAP)
vith other developing countries. Candidate countries which are said to negotiate
Phogphoric acid contracts, are among others, Brasil (100), Colasbia (75), South
Kores (210), Thatland (120) and Greece (80), with a total of sbout 600,000 NrY
of P20 based on the apparent conswmption<production gap in 1980 as given in
brackets. Other countries suitsdle for phosphoT!:. acid based satellite plants,

By be the 10 countries as listed in Category 3, with a total expected rgos con~

oumption in 1980, of about 0.5 million MPY.




C. RNture Import Requirements for the P90_5 Fertilizer Sector

75. The total costs for supplying phosphatic fertilisers are made up from:

- oosts for imported finished fertilisers, minus revenue from
exports of finished fertilizer, and phosphoric acids

= costs for rock phosphate,

= oosts for sulphur;

< oosts for spare parts, ete.
1. t Costs of rtin nished atic Pertilize

76. Firet of all, a'realistic future import price to developing countries for
phosphatic fertilisers must be established. Some sources (OECD) expect a high
price of $145/MT P0g in either TSP or DAP, but recent developments and actusl
deliveries -- in spite of soms general upward trends -- do not indicate that
such & high"premium" must be paid over what a "reasonable" long-term price,
defined as "production cost in favorable surplus areas, plus 10% return on
investment,” has been estimated to be, namely between $103 and $111/mr P0¢.
This figure, of course, is linked to rock phosphate and sulphur prices, but wy
change in these feedstock prices would move the total production cost proportions
both in case of importing finished fertilisers, and indigenous production, and
would therefore virtually not change the conclusions. With cif costs to any
developing country, between $72 and $90 per MT of DAP, and an assumed N-value of
$130/MT of N in fertiliz. r one arrives at 1 price range of between $106 and $145
per MT PZOS in bagged fertilizer, or an arithmetic avorage of {179/MT P0g which
figure has been used for these comparisons wWit. eiipments wade on U.S. flag

vessels, howaver, cif prices would go up by about 2 mMr FX05. Total imports to
developing countries during the period up to 1980 would be composed of SO DAP
and WPK, 30% TSP, and 208 nitro-phosphate, in terms of P20 contents,
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77. For calculating net costs of imports, revenues from fertilizer exports must
be deducted. Prices over the next decade have; for comparison reasons, been
assumed at $9C/MT P0¢ in TSP and in phosphorir acid both fob N. Africa, with

freight costs for the acid of between $12 and $25 per MT P50y (N. Africa-BEurope

and Mexico-India, respectively); see Tables XI and XII.

2. Rock Phosphate Import Costs

76. Prices for phosphate rock are forecasted as follows:

" i
Grade / %{m %5
ﬁ cl prices -
Source % P,0; PAC Europe  Asia L. America fob,
Florida k) 33.2 53.6 19.0
Morocco 33.6 1.2 59.5 22.3
M.i‘ ”02 290 - 26.6
Span. Sahara b N 30.6 L6.3 18.L
w I‘ # - hOoo . 26.8
Average?/ 53] N 50 35 22
m
Preight Portion &/ -- 9 19 16 -
| S

i/ Although prices depend on the "utilisation value," and not only on P,Oc contents,
for comparison reasons, the arithmatic averagc of prices per unit PoUg"has huen
applied.

2/ Based on the expected "leader price” in the respective area; prices for /sia
based on forecasts for India.

Y/ Based on about 505 shipments on US flag vessels.




79. The tollow'ing costs for producing finished phosphatic fertiliszers will
recur annually, with P20g consumption in phosphate rock estimated about 8%
higher than P20g production in finished fertilizer.

'ABLE X1V
Price MTY PO
$/M1 P20¢ 1969/70 0 1955;78;

DAC Burope k)1 778 972 1,134
Africa 23 799 1,512 2,152
L. America 35 302 86h l,hdg
Soc. Asia 50 659 1,168 1,620
Asia (] 58l 1,107 1,8%

Total 3,122 5,613 8,LL6

+ Phos Acid

Production 0 416 6Lb

Total ‘ 3;122 6,059 . 9.09"
Total Net CIF Costs

in § million/Y: 16,2 19,5 328.4

3. ulphur Iwport goste

80, mm«grmlybnrh a tnicdcmodityurhtpﬂconthorthum
based on production costs; during ths 1960's, sulphur Prices fluctuated consider-

ably due to temporery slight surpluses or short:(ss, with variations of -§8 and

In 1975, sulphur
production forecasted at 58-60 million MIY would exceed the expected demand of

52-S million MTY sulphur prices are expected to remain
present lovel with the following examples (as of 1971);

*422 per ton in relation to the average price of $28/t fob Qulf.

at or around the
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TABLE XV
Prices in US$/MT
CIF South and
Country fodb North Africa CIF India CIF L. America
Canada 15 23 27 25
Oulf of Mexico 23 30 39 28
Poland 18 2L 29 -
Lacq (France) 15 2 26 -
Average/ 25-27 28-30 26.28

1/ J. Lastowiecki (UNIDO paper 99/3L) has forecasted, up to 1980 a sulphur
price range of between $18 and $22 per ton f.o.t. deponding on the
quantity of the lot, the iind (quality) of eulphur, and country of
destination.

81. Total cost for sulphur imports have been estimated at an average consump-
tion of 0.65 MT of sulphur per MT of P20g consumed in rock phosphate:

JARLE XVI

i

1000

+ Phos Acid .
Production

Total Quantity
Total CIF Costs:
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L. Yotal Recyrring Cogts

82, In addition to finished fertilizers and feedstock, spare parts and other
items will continue to be imported at a rate of about $4/MF PR produced(es
a guess-figure),

8). Total costs are, therefore, as follows:

TADLE XVI

Mﬁn u.s. :%na/r) 1290

Rock Phosphate us.2 219.5 320.4
Sulphur Sl . 106.7 160.4 .

Pinished Pertilisers 229.3 31,5 165.9

Spare parts etc. 12.4 2hody 6.4

Total Gross Imports L11.2 132.1 291.1

Fertilizer Export . 50.4 81.0 . 132.3

Phosphoric Acid Export -0 27 S0

Total Exports 50.4 15.7 186.3

wet Import Costs 20,7 66,3 805,27

Therefore, contributions from exports to LIC's total phosphatic fertiliser

bahmcnouldhoduu«hgfmlbmﬁﬁ.ﬂldp&n%inlm,u
onJyB.lIinl%O-
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D. Proposed Pattern for Additional P20
¢ 0 0

Additiona) Production Cpadility Meeded

84. If world production of P20y fertilizers would be increased from about 18.8
in 1969, over 28.L in 1975, to 37.0 million MTY of P;0s in 1980, in an 11-year
period, production capability amounting to about 18.2 million MTY would have to
be added, or about double the world's 1969/70 capacity with a 6.Lf per anmm
compounded growth rate which is in line with the expected consuption increase.
The following Jable XVIJ] lists the required additional production capability
wp to 198C, broken down as suggested in this paper, for developed and developing

countrieas.

85. In the developed countries, capacity increase at 55% plant utilization
 would be:

7.75 md1lion MTY P»0c from 1969-75, and
6.20 mi1lion MTY P206 from 1975-80

vith direct plant investment for phosphatic fertilizer plants based cn phosphate
rock and sulphur, including "usual” offsites costing about $200/MTY of P20g.

86. . In all developing countries, installed capacity would be increased (at

60% utilization) by:

2.9 mi1lion MIT Po0g from 1969-75, and
3.3 million MTY P20z from 1975-80.

87. The specific average investment cost ranget re'ween about $120 and $295

per MTY of installed P2°§ capacity, depending on thu type and size of plapt,

s

vith capacities ranging probably between 50,000 and 300,000 MTY. The weighted

average specific investment costs, including phosphoric acid plants, turns out

to be about $220 per MTY of production capability (BO% utilized capacity).

Table XIX contains the figures used for preparing estimates on number and




TABLE XVIII
Bequired Additional P20g Fertiliser Production

(1= '000 205 per year)
T T —
’ 1969 1009 - ) —Lo% - 1960
Astual Con- Con-
Pro- Con- sumpticn Additional saption Additionm
— thuca soption] 1975  Production | 1980 Prdnetwij
Devaloped Countries . [15,905 14,780 |21,U50 5,55 needed | 27,300 5,850 nee
7,365 proposed
18¢: |
Adia BOAPE S0 1,006 | 2,155 4 3,200
DAY Burope 720 780 | 1,080 1,200
Africa 0 520 800 1,100
Latin America 20 70 | 1,500 2,100
Scoialist Asia 610 é15 | 1,100 1,500
1DC Tetal
World Total

e e,
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costs of additional phosphate fertilizer plants, and Figure 16 illustrates
the results. All investment cost figures base on "constant dollars" as of
1971. The average size of finished fertilizer plants would increase from
57,000 to 93,000 MTY of P20g, and the average total direct investment cost
per plant would grow from about $13 million in the 1969-75 period to about
$23 million in the latter half of this decade.

88. The regional breakdown of the number and cost of plants is given in
Table XX, indicating that a major part of the required investment activity in
developing countries ;n the 1969-1975 pericd is already under way.

BLE XX
onal Plant Capacit,
-1
Finished Fertilizer Capatility
Additional Production of
'000 MTY Additional
Projects
Forecast Needed
296915 Capabiljty® Myrber 00 MY
Asia, ECAFE 485 L48s 7 -
DAC Eurcpe 160 +280 6 =100
Africa - 660 160 1 500
Latin America 520 280 5 2o
Socialist Asia koo ? ? 490
Middle East/Turkey - 400 ? «}400
¢ Tota1d 2,335 +1,608 30 120

IR I S Sy mm——— S Y- “Aras . —

Y/ Including  phosphoric acid projects for e neet
89. The outlook for the remaining 5-year period, ur to 196U, shows that at

1east 30 more plants would have to be implemented primarily in Asia (ECAFE),
Africa (for export), and latin America.
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90. Figure 17 {1lustret s the regional distribution of the proposed investment
activily in developing countries, and the average amount of foreign exchange
which may be needed to be invested.

91. The addition of 165 plants which are proposed and wruld be needed to add
about 20 mdllion MTY of ons capacity in the world, means about doubling the
vorld's 18.8 mdllion MTY actual 1969/70 production. Compared Lo the about 300
existing phosphate fertilizer plants throughout the world, the addition in 11
years of more than half that number seems highly chall enging. For instance,
the World Bank/IFC Group has contributed and is at present imvolved in at least
10 new phosphatic fertilirer projecit (Cochin II, Moiocco, SIES, Zuari, Ultra-
fertil, Konkan, NPK Engrais, and others) which represert a total investmen. of
at least $300 million, and an actusl or requested IDA/.IP.PD/IFC contributior of
about $100 million. Buch projects, therefore, should be prepared and imp -2nented

4 e B s e R s S S
R sl b S S B R e e e e

. at a greater pace.

V. THE POTASH FERTILIZER SECTORY

92. This sector in this paper is not handled in such great depth as are the

N and P20g sectors. One reascn for this is that potash consumption will remain
small compared 1o the other nutrients, although in certain areas and with cer-
tain crops, more potash needs to be applied, especially increased dosage of other

rutrients. There will also be only marginal investment activity in developing

;f countries. as explained below.

g 93. Many studies have been undMn on the availability of potash, especially
E vhen in 1969/70 the prices dropped and the Canadians exported potash at less than
$15 per ton ex-mine. The production capacity of 20-25 million MTY 1s by far in
exceas over the actual (1970) production of about 15 million MTY of K0, which

1/ "See A. von Peter's UNIDO Paper - 99735, July 1971.




campares to a forecasted consumption increase in developing countries from

1.6 mi11ion MTY in 1970 to 3.7 million MTY until 1980. Some new or expansion
investment may Le done in potash Rining in some of the developing countries

with potash deposits, such as pain, Israel, Chile, Peru, Brasil, Jordan,

the Conpo, Ethiopia, Morocco and West Pakistan, and total potash capacity could
reach between 2 and 3 million MTY of K20 which would cover about the demand
increase or more in developing countries and open W additional trade possi-
bilities. Export earnings stemming from potash have not been taken into asccount 3
the total production of Israel, Spain and the Conge amounted to only about 1
m1llion MTY equivalent to & fob value of not more than $30 mdllion a year in 1970.
9. The costs of net potash import into developing countries based on a eif
price of t&OportonchMﬁthGOSlzopm;blyée from $§133 1n1975tc.
$189 mi11l4on per year in 1980. Zven Potash specialiste don't pretend to know
whether the dopressed actual prices vill prevail or even €0 lower, or may return
to their past level which was for a while almost double of what 1t is now.

95. Adding wp the recurring cootofortholmdrzos sactor and potash mpply,
the total for all developing countries wp to 19¢. zre estimated as followss
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TABLE XXI

Annual Copts
(in ; ﬁlnonay s foreign exchange)

1969 1975 1580

¥ Pertilizer Sector (Oross Import) 667 851 970
P20z Pertiliser Secter (Oross Import) k11 732 991
¥20” Inport —_—1t 23 308
Total Groes Import 1,150 1,N6 2,150
Export Earnings
N Sector » 70 220
P20¢ Secter o 16 186
k20" Sector ROt coneidered
Totel Dxport Barnings 85 86 _kx
NET DPORT REQUIRIMENTS
(r.E.) LX¥E LS50 LI

9%. Higure 10 111qu- the net import costs for all developing countries,
but excludes spare parts, running royalties and other minor import items.
The doubling of costs from 1969 to 1960 should be compared with a 2-1/2-fold
incresse in totsl nutrient consumption during the same period (from 13.1 mil-
Uon MIY to 32.7 million MY of N ¢ Pp0g ¢ K20). The larger chunk of net annua.i
eommnuummnawlummsmm.

2.

97. Besides costs for fertilisers and feedstocks and those items shich are
directly related to fertiliszer production, the running costs must be paid for
high ylelding seeds, for pesticides, training of operating and sales personnel,
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expatriate expenses for management and tochnical assistance s and last but not
least, annual costs of extending credit to farmers, cooperatives and small banks.,
Some of these expenses are in foreign exchange. Most of these indirect costs
ought to be allocated to other areas of the economy, mostly to the agricultural
sector. Subsidies given to farmers for buring fertilizers are another item to

be covered under this headline; such subsidies are a worldwide practice: fop
instance, in the United Kingdom in 1970, about $24 million wag allocated to such
subgidies. In Senegal, subsidies must secure an attractive cost/benefit ratio if
the peanut price falls in order to keep the farmers internsted in using fertilisers
Other exarples are plentiful including EEC countries, and not limited to developing
countries. ]

98. I have not been able to derive from available information an educated guess
of how much these recurring costs for all developing :ountries RBay amount to,

and probably it would need a rodium-gized university to work out such figures.,
Since the objective of this Paper is primarily the foreign exchange rather than
local currency problem, these costs have not been asgessed. Undoubtedly, this
should be an objective of further study aiming at o differentiation between the
components of indirect recurring costs.

B Luvestment Funds Needed wp $0 1980
1. Totsl Direct Plant Costp

99. Adding up the investment activity for the n!’rogencus and phosphatic ferti‘4.
ser indusiry, we arrive at the following figures .s given in w and which
are illustrated in Firure 19.

100, The 1969/70 production capability (-- a1 following figures in m1lion MrY -e)
in developing ccantries, of about 4.2 N apd 2.9 P205 will step wp gradually to o
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final of 16.4 N and 9. PZOS’ and direct plait costs for both sectors to be
added will probadbly amount %o a total of $5.6 billion for all developing countries,
including a 60% foreign exchange component of about $3.4 biilion.

2. Indirect Investment Costg
101. In many project appraisals which we have received in the World Bank~IFC
Group, no adequste consideration has been given to the indirect costs which are re-
quire to be financed before the project as such conld be « financial success,
as well as a benefit to the country. Although I have endeavored to estimate
these costs, I have given up, after a number of attempts, since ther. is no
specific figure per ton of nutrient or the like which could be used for an overe
all forecast which is the task of this paper. Indirect investment costs are much

nore. & matter of a tase-by-case evaluation, but as an overall guess, for each

dollar invested in a fertiliser Plant, at least one -- maybe two -- dollars would

have to be spent in other areas which are often not even closely linked to the
fertiliser sector,
102. Figure 6 1llustrates most of the areas in vhich investment funds will be
needed in addition to those for the fertilizer industry:
. (a) Swpply of Feedstocks to the fertiliser industry. Some examples
with recent projects in the nitrogenous fertilizer sector are:
to secure the naphtha Spply, which may require refinery ex-
pension (India) and naphtha barges (Zusr1), or natural gas
mponm’m have to bo built (Shalpur, Kuwait, Sonatrach,
Dawood Pusri) or even new gas wells may have to be drilled
(Pusri, Dawood);
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fuel oil tank cars may be needed (Nangal project) or railroad
cars to transport coal (Zambia; India: Talcher, Ramagundam),

and coal mines may have to be started or expanded (Thapar Pro-
Ject). 1In the phosphatic fertilizer field, although existing
phosphate rock mining needs not be expanded to meet future de~-
made, in some countries like Tunisia, beneficiation plante will
probably be nedessary; for export purposes » phosphate rock mines
may have to be developed and expanded in Senegal, Egypt, Peru
and other countries, and in India, exploration and mining the
Udaipur phosphates should become one of the major future invest-
ments in the fertilizer sector. Also, new rail lines s marshalling
yarde, and ports may have to be built or extended i order to get
rock phosphate to the fertilizer plant (Tunisia, Morocco), or to
the export harbors.

For sulphur and potash, although no direct investment may
be needed to create new capacity, funds may well be requested to
secure continuous and sustained supply, with emphasis on trans-
porting and storage. *
Irangportstion is a most important sector which is relevant to
fertilizer transport to godowns and farmers. Quite often, the
nuzber of boxcars and locomotives needed to move fertilizers imto
consumer areas has been grossly underestimated and therefore,
financing has not been secured for badly needed tranmorution'
facilities. Even coastal barges for fertilizer shipment may have

to be financed in eome cases (Pusri). The IIFCO project in India
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may be needing an additional investment of at least $30 for
each MT of N shipped, in order to transport ammonia from the
ammonia to the fertilizer plant.

(c) Distributing and warehousing eats up almost every amount of
money, but in most cases, it may prove highly profitahble to
pour money into such a pithole. Examples where this has been

done are Ultrafertil (Brazil), and projects in India are also

beginning to invest heavily into this sector. 1In a project in

Turkey, wa.imiutod on providing adequate funds for distributing

the products of the factory, and so did we again in the en@ of

Pusri.

(d) Utilities is ancther area in which financing may have to be se-

' cured before or parallel to fertilizer projects. The problen of
pover has been mentioned so often in the UNIDO questionnaire with
regard to problems facing the fertilizer industry that no doudt
should re left about the necessity of investments in order to
secure power supply, and make it more relisble with the objective
of reducing the many power failures and voltage dips in almost
all of the developing countries (as 1t happens in New York during
summer montks). The costs of each day shutdown vill incresse in
the plants with ever-growing crpacities. The same applies t» water
supply. Sea water desalinatiur i : fuwait caussd Pigh costs and
trouble. IFC is involved i = Indian pro; ot, tho startup of which
may be delaysd due to the ‘ardy compistion f v +ta FPly facilities

which in turn may be caused by a shortage of local currency.
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(e) Costs for housing, site preparation (Madras, Shahpur), and
ecological facilities may need further quantities of moncy wh.ch

often are forgotten when project feasibility s. iies are under-

il s

talken,

(f) Cost of Planning and Engineeriny may have to be financed as well,

not only as an integrated part of any one project, but also & an

S e
EC T TR e e

item of a country's overhead cost. Planning and Engineeriig, for
insiance, 1s estimted to cost up to $50/MT of new N capacity which
sums up to $500 million to be spent in this decade; this iter as
a foreign exchange graverard deserves a closer 1look although such
high figures may be liked by engineering contractors.

(g) In Category 1 and 2 countries, even when importing finished or
semi-{inished fertilizers, investmant would be needed for bulk
blending or mixing plants. Although such plants cost only a *rw

hundred thousand dollars each, or even less, the total may sum
up to many millions of dollars for all countries concermed, whica

still would not substantially change the overall picture.

VII. FL.ANCIN: OF TOTAL COSTS
A. itude of the Prob

. 103, The financing cf recurring expenditures amounting to between about $1.1 and
@ $1.7 billion per anmm constitutes by far the larger chunk of total financing

T

nseded which is forecasted to increase between 1969 and 1980 from about $1.4 to
$2.0 billion,

104. As a comparison, world chemical production in dvveloping countries is ex-
pected to increase from $3.37 billion in 1960, to $9.50 billion in 1970, and to
$19.1-21.8 billion in 1960, vhich represents a share of about 6% of world total




chemical production in 1970, increasing by 1980 to about 7.5%. This fits into

the picture well for fertilizer imports of $1.1 and $1.7 billion in 1969 and
1980 respectively,

105, Various ways have bteen used for the financing of such commodities » and will
continue to be used as descrived below with "aid by trade" and "aid hy tied
credit” being the more important means of financing.

106, The financing of recurring expenditures is likewise required for all six

categories of countries » but the largest portion, of course, will be needed in
Category 3 and L countries.

107. The financirg of investment capital. for the developing countries' fertilizer

industry is estimated to require about $5.6 billion up to 1980 with a $3. 314
billion foreipn exchange camponent in eleven Yyears,

108. For comparison reasons » Worlduide investment in the chemical industry was

over $11 billion in 1968 with $8.75 billion invested i non-communist countries.

The overall worldwide growth in chemical investment ig about 8% per annum. The

worldwide capital investment for new plants and equipment by 20 U.S. chemical

companies totalled in 1970 about $2.7 billion which would be about 5-1/2 times

the capital which is estimated to be needed for direct plant investment

v per anmm
in the fertilizer industry in all devel oping countrias.

Latin America, Asia,

Developing countries i.:
and Africa account for only 6% o~ the investment in the
chemlcal industry (about $0.7 billion in 1968);

to over 7.5:/!/& 1980
investlyrﬁ; in the
investment of

this value 18 expected to inorc -ge
at vhich time it may reach $1.9 billion per annum for tots'.
chemical industry compared to the fertilizer sector direct plant

about $0.6 billion per annum (1980) with a $0.28 billion foreign

exchange portion. 'Ihe fertiliser industry's direct investment, hence » would aceount

for about 30% of the total chemi:a] industry's invesinent, the remainder primarily

flowing into the petrochemical sector.
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109. In total figures, developing countries are expected to require an invest-

i ment of about $17 billion in the chemical industry over the period 1968--1980,
compared to $5.6 billion total investment in the fertilizer industry. Ths
regional breakdown is estimated as follows ($ billion total):

Total Chermical Industry Fertilizer Indusiry

11968-1960 19691960
Latin America 11.0
Asia, Middle East 3.0
“rica 200
Other 1.0
Total 17.0 5.6 (Dircct)

110, The financing of investment capital will be concentrated om in Category
3, b and 5 countries.

B. [Pinancing of Imports of Fortilizers and Feedstocks

111. Total foreign exchange funds needed in all developing countries to meet
recurring (annual) expenditures are increasing from about $1.1 billion in 1970
to $1.5 billion in 1975, and $1.7 billion in 1980. These fipures cover the pur-
chage of {inished fertilizers, feedstock and apare parts for local production.
112, Other authors and agencies have arrived at figures different from these.

For example, USAID (Uleason) estimated in 1969 that in 1975 about $1.5 billior

per annum would be required for fertilizer imports alone (probably excluding
Socialist Asia). The Thirby-Seventh Report of the ACC of the U.N. Econcmic ar?
Social Council in May 1971 cites the Indicative World Plan according to which

in Asia, $2.} billion at 1962 prices would be the total fertilizer requirement

in 1975. These estimates again differ greatly, but at least they are in the same

order of magnitude although obviocusly derived from more optimistic fertilizer

"demand" .figure; other than those given in this paper.
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113. Costs for other commodities which need to be imported in order to sustain
operations, or to guarantea a success of the direct plant investment, have not
yet been 2ssessed. A special word, though, neads to be said about spare parts
and chemicals and catalyst imports. Quite frequently its timely provision is
hampered by acministrative obstacles, quite apart from the lack of foreign ex-
chrnge funds, and subsequently causes shutdowns of plants. Wor’d Bank/IFC has
thercfore s.rpested that developing countries ghould endeavor to establish either
spare par' pools, or 1ift the 1limits up to which plant management is entitled to
directly order spares, cr to even create a "spare part toreign exchange fund"
restricted in its use to that very purpose. What use does a $70 million invest-
ment make if a lacking $10,000 part causes the plant to shut down with loszes

of multiples of this amount per day in foreign exchans-:z benefits which were counte
on when the plant was conceived.

114. Four ways have heen used for procurement aind financing of fertilizers and
other cammodities, and most probably these ways will remain the prevailing
rethods to be used in the fertilizer sector during this decade:

l. Orants
2. "Aid by Trade"
3. Aid by Credit =- (a) dilateral tied aid;

(b) bilateral untied aid 3 (c) multilateral
aid and

b, Regular payments in cash.
Qrants
115. There is no arzument from a financial point of view against fertiliser v ply
88 a grant but only about $5 million anmually (except Socialist countries) hes
reportedly been granted during the 1966-1969 period. These grants, as most grants,
are not always given without the donor expecting from the recipient some recognitio
often in the political field. Furthemmor:, some deliveries were of such a bad
quality (for instance, high olur:t contents 4in urea and low P205 solubility 4n

T®) that the reputation of fertilizers was damaged. Also, if unsuitable types



of fertilizers are given away from surplus stockpiles, it may hurt the agri-

cultural extension work in developing countries. Therefore, one should not

say "never look a gift horse in the mouth." Grants cost the donor countries
often less than is apparent due to the higher prices used in valu! ng and
publicly announcing such grants and due to the fact that the donor country's
industry benefits from keeping their wheels turning. The financing of $1.5
billion a year will probably not benefit very much from grants.

"Ald by Trade"

116, Eastern Bloc countries are (mostly on a bilateral basis) exporting to
developing countries with government procuremsnt organization, a state trading
gystem based on bilateral clearings. Such a fertilizer trade is usually planned
vell ahead and according to Mr. Boudewijn of Nitrex, has proven to be quite
successful in the last two years in India, Pakistan, Ceylon, Fgypt and in Latin
America and other areas. Since these surplies have been, and may probably con=
tinue to be on a "balanced trade" basis which offers outlets for consumer and
indﬁstrial goods produced in developing countries, and payments are due in non-
convertible currencies, this part of the financing requirements for fertilizer
negeds is difficult to estimate at least as far as convertible foreign exchange
is concerned, however, it should range in the hundreds of millions of dollars
(equivalent). Payment and trade balance offer intangible advantages to develop~
ing countries which are not being offered by most Western industrielized countries.
With gome simplification: Eastern countries offer "AID BY TRADE" and Western
countries offer "AID BY CREDIT."

117. Many discussions, frequently distoring the facts, have concentrated on the
issue of "tied aid versus untied -'d." The ovérali picture indeed so far is
governed by merely one method of financing, namely: tied aid which includes

supplier credits.
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118. Although incomplete, recent investigations by UECD show that in +h2 three
years from 1966 through 1968, out of a total aid for financing fertilizer imports
into a number of developing countries of between $154 and $235 million per annum,
more than 803 was channeled through tied aid which figure also implies the often
higher cif prices used in this trade. These amounts compare to a total of
$1,530 million which is forecasted to be needed in 1975/76 to import fertilisers
and feedstocks, out of which a good portion will be needed for Socialist Asia.
119. Now if one endeavors to calculate the real cost to a developing country

for imports of fert_ilizera financed by the various kimds of aid, tied or untied,
and corpared to "Aid by Trade,” the answer is without a doubt in th§ economic
rather than in the financial field. Input/output information is not even suf-
ficiently available for the actual status especially on the "Aid by Trade"
aspect, and less likely would any attempt prove succesaful when projecting up to
1980.

120. The following three grarhs illustrate three cases of financing fertilizer
and raw material deliveries %o "recipient” countries: cash payments, tied bie-
lateral aid, and untied aid.

121. In Figure 20, the money flow for the payment of one ton of DAP against

cash payments has been shown with the freight and tax implications which incresse
the $60 fob price to a $70 delivered price. The economic cost of the foreign
exchange needed would have to be assessed with a view to the terms of payment.

Ge-erally, prices under free-trade conditions, wiich are underlying these ex-

amples, should be suhstantially belcw prices which s - t> be patd under tied-aid
agreements as siown in Yisure 21t for o} ton of ferti'izer which is purchased

under tled aii contracts, the P o to *he re pient covpe ¢ iylears much higher
($80 for example) than what is reported to be the actual "free trade world market
price." High freight costs which ar- at intrinsic part of soue tied aid arrange-

ments, are part of such higher costs. However, the impact of interest rates and
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repayment schedules may well be such that increased rominal costs by tied aid

are often offset by the concessional terms granted and the recipient country,
therefore, would actually repay less than the $80 debt.l/ One can arguo that
towards the end of long maturity periods each dollar repaid is worth less than

it was when the fertilizer was purchased. This is the inflationary side of

the medal. One can also argue that if the donor country would let the credit earm
interest instead of giving it to a developing country for fertilizer purchaces,

1t would accumulate interest, and intersat on interest. In any case, there is

a gross aid component involved and its gross value is reduced by the subsidy
which is indirectly given to the donor country's fertilizer and shipping industry
as shown on this graph. Tuis is indeed a rather complex and touchy matter and

I am referring its discussion to economists of both sides.

122, Qraph .22 shows that the Pearson Commission recommended that the "Partners

of Development" should aim at granting untied aid » in which case the advantage

of a free market price would be combined with cheap credit. as well as including

a "true aid" componen: derived from concessional terms. "Untied" also relates

to the way of shipping of fertilizers which is supplied under this type of aid.
This graph shows that it is second best (after grants) for recipient countries,
ard also second best (after cash payment) for donor countries; both being apparent
at least on paper.

C. Financing of Investment Capital
1. The Various Sectors which Need Capital
123, According to the country classification as given in Table 11, there are var-
lous sectors which will be asking for investment capital. 1In Category 1 and

2 countries, investments need t: ve made in marketing and infrastructure, and

1/ USA, UK and Japanese aid have been given with 0-3% interest
rate, 18-50 years maturity, including up to s 10-year grace
period.
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probably -- to a minor extent -- in dry blending plants., Although comparatively
small amounts of money are required, the countries involved belong mostly to the
non-industria! and industrializing countries in which capital resources are very
scarce. Therefore, outside assistance, even for financing mostly local costs,
will be nceded. 1In order to implement satellite plants in Category 3 countries,
larger suas of capital must be provided, as well as for Category 6 countries
with existing small plants and too small markets to justify economically-sized
plants. Investment capital should also focus on further market developaent to
prepare for later installation of satellite type, or full size fertilizer
plants, The larges't amounts of capital will be needed to finance fullescale N

<
and P,0q fertilizer plants, either for 'ocal demand or for export, or for both

purposes (Category 4 and 5 countries), 1n all of these groups, additional

"indirect" investment funds, as explained in Figure 6, may be needed,

TABLE XX1I1

Application and Sources of Funds

Category What is to be Financed? Sources of Funds (examples)
} and 6 Infrastructure, mar'.eting Government, IBRD!-/
2 i Infrastructure, m~cketing Government, IBRD
Dry blending plants Local development banks,
suppliers credits
3 Satellite plants Regional banks, IFC and other

multilateral institutions,
bilatcral aid, suppliers
credits

B and % Full size fertilizer plants IBRD. 1:C, Regional Banks,
bilite al aid, private
comparies, suppliers credits

1/ "IBRD" includes IDA where appropriate
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2. Capital Resources and Flow of Aid

124. Although the investment as proposed for the fertilirzer sector in developing
countries is only a fractlon of total industrial financing required, its pro-
vision is specifically difficult due to its close links to the parallel financing
in other sectors of the economy, a3 has been outlined in Fipure 6.

125. Capital resources are insufficient in developing countries and thay are
difficult to attract for fertilizer investment. Only in the more industrialized
countries (which mostly belong to Category L and 5), capital has accumilated with-
in the industrial sector, and therefore, financing from depreciation is beginning
to play a role. But the largest share may continue to originate from domestic
(public or private) savings. Local financial institutions mobilize private savings
some of which would be avallable for the f{ertilizer sector because the public

has a better regard for rrofits in the fertilizer industry than those that pre-
sently exist. Therefore short and long-term securities can be used to finance
private fertilizer ventures in the more advanced of the developing nations.

126. Last but not lsast, foreign private investment and loans have made and
could continue to make scubstantial contributions towards financing direct plant
investments. Other foreign resources of capital include multilateral and bi-
lateral institutions.

127. Tigure 23 compares the annual recurring costs and average annual investment
costs as forecasted Tor the fertilizer sector up to 1980 with the net flow of
financial resources received by developing countries up to 1970, derived fror
"Trends in Developing Countries,” published in 1971 by the World Bank Group.
Although figures are not quite comparable because the countries included are

different, this graph illustrates the considerable relative importance of the

fertilizer sector. I1If the net flow to developing countries were to remain at




the 1570 level, the sector would grow to about 20% of total net flow and by

1969/70 even surpassed the total net flow from multilateral agencies.

128. This portion of total net capital flow which had arrived at about $1.5
billion by 1970, including $770 million from the World Bank Grovp, is com-
pared -- see Figure 0l -- with the direct fertilizer plant investment, and

to give an idea only, with the annual need for indirect investment capital.
Again, this comparison lacks exact corparability since the fertilizer sector
figures iric1ude some 20% of the funds whict may flow into socialist countries
vho are no! Jjiuciuded in the net flow from multilateral agencies.y

129. The World Bank Group, as an indication for what could be dore during the
next few years, would be able to contribute to the fertilizer and chemical
sector between about $60 and $100 m3il1lion annually whi h would be up to ab(;ut
20% of this sector's total need. in other words, t e World Bank/I™ might
probably finance the equivalent of one or two large fertilizer projects per
annum. As another example, the Asian Development Bank lent $390 million in 197C
to 15 countries in 59 loans, including one fertilizer project.

3. Indirect Plant Tnvestment Financing

130. With regard to the financing of projects, we must again differentiate betwe
direct and indirect plant investment. An essential proposal which I should like
to repeat here with regard to indirect investment 1s to relieve fertilizer pro-
Jects of the burden «f also having to finance parts or all of infrastructure,

marketing, railroad, etc., but instead to look out for other, if possible, chzep
sources of money. If, with the commitment of bullding a fertilizer complex, tho
sbrolutely vital "side" investments will not be added in time due to missing fin

ancial arrargements, the :.-cess of the ¢ re project is endangered. Therefore,

1/ The foreiyn exchange -cirorer f projecied dire ¢ plant
investment would add abuut o, ti.lion (in~ludirg focialist
Asia) to the about $40 billion external public debt outstanding
of 80 1DCs (excluding elalist Asia) =- gee Fipure 25.
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any commitment in a Tactory should be tied to a birding comnitment oy the

host goverrment or others to put up the funds, and other resources such as man-
power, to create the environment necessary for a successful fertilizer industry.
131. Some couniries have been able to reduce the cost of infrastructure for

the fertilizer industry by developing sites and "surroundings." The advantages
of geogrephic concentration of the fertilizer and other industry has, however,
caused ecological problems and therefore, fertilizer manufacturers my be
burdened with high "social" costs in this sector, or may have to gpread out into
thelr market areas -- even with higher feedstocr transportation costs -- so

as to prevent such costly enviromme1tal investments.

132. For financing this type of an investment, long term loans are the most
suitable source of finance and virtually the same sources as mentioned below
(b) under "Loan Financing" may be tapped.

k. Direct Plant Investment

a. FProfitabllity of Fertilizer lndustry
in Developing Countries

133. Fertilizer plants are gettirg bigeer and bipger, quite often with the
questionable reasoning of "economy of size." Costs per plant are also increasin
in terms of specific costs, since ever larger capacities do not result in suf-
ficient economy of scale to outweigh the worldwide cost escalation, especially
80 in the equiprment and construction field, and to equalize higher costs involvea
in the increasing use of local engineering and procurement. The cost of these
services grows faster than the 3-4% average dollar inflation around the world,
and they make up a good portion of total investment in fertilizer projects.

34+ As shown before, the average direct investment costs per fertilizer plant

in developing countries are expected to fur:ner iereus- in the 1970-1980 decade:
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nitrogenous fertilizer plants may cost up to $100 mdllion and phosphats plants
up to 350 million, or even more.
135. To Justify any investments in such large entities, the question of pro-
fitability, or return on investment in fertilizer plants in developing countries
canrot be disregarded. Virtually three factors influence the purely financial
Judgement, stripped of any economic considerations, of whether or not a fertild-
ger plant may be considered profitable and wou'd therefore be adble to attract
investment capital:

= the opportunity cost of money in the country;

= the interest rate to be paid on the loan portion of

the investment as a weighed average of all loans for
that project, and

« the debt/equity ratio, 21! the expected return on the equity
All direct plant investrent is assumed to be bound to a preduction company, and
this wvill for financial purpoces, require equity capital as well as loan capital
These various "sorts™ of money are illustrated in Fipure 26 which is an actual
exarple of how to finance a $75 million fertilizer project, either in a private
company or in a govermment-owned company. One needs to provide both local and
foreign currency to purchase all goods and services needed for the project's
implementation.
1356. The expected roturn on invested capital is a figure which should include
the risk involwed, futurc developmernts, etc., and fixing its minimum value wiil
be a matter of management or goverrment Judgement, how this return should compare
to the opportunity cost of ..oney 4n that country, and whether one should look for
other than this fertilizer project to invest a given amount of money. This view




neglects any economic consideration such as foreign exchange savings by reducing

tmports, but instead, it ainpl; assumes that in any country, money has its
"opportunity cost," at which rate it could earn profits -- as straight interest
on a bank, or as an investment in an enterprise.
137. In fertiliser companies, like in other industries, a long term debt-equity
ratio of about 60:L0 is considered a sound basis of financing ,1/ and might be
used for estimating the expected profit on the equity portion: at a given
| interest rate of say 10% per anmm, and an assumed opportunity cost of money of
| 16% per anmm uhich is the expected minimm overall yleld, or return on total
| capital invested, the profit on the equity should at least be 25% per annum.
| This as we all know is not at all easy to achieve -- if possible at all =- in any
 fortilizer plant in the world. Profits have been low, or nom-existent in re=-
| cent years, and international competition in both finished fertilizer and feedstock
| and intermediates seems to continue to be keeping dovm profits.
| 138, With regard to profitability, experience with fertilizer projects in develop-
ing countries are specifically discouraging. Three main reasons may be held
| responsible for this fact:
. - the plants which vere bullt many years ago and vhich are
nov producing at a sustained level are either too small or
use odbsolete processes, or both, or suffer from low utili-
sation;
= the plants built more recently are still in a stage of early
operations with a high financial load or small production
preventing them from profit making, and
= the generally depressed price situation of this industry
in the world,

| 1/ In the basic chemical industry in the U.S., long term
debt ratio in 1969 was only 29.2% compared to 60% as
mentioned here,
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139. Some examples fram A to Z are: Azot Sanayl (Turkey), Banda Shahpur (Iran),
ESFAC (Philippines), FACT and FCI (India), Fertisa (Peru), KFC (Kuwaif), Mersin
(Turkey), NPK Engrais (Tunisia), Sies (Senegal), Ultrafertil (Brazil) and
Zambia's Nitrogen Industry. This low profitability if allowed to prevail would
seriously hamper the development of a sound f:lnané ial basis and might even
endanger the repayment of loan capital.

b. Lo ci
140. There are basically six sources of loan financing:
= the govermment's own resougces in lacal and foreign currency;
= bilateral loans from foreign governments (AID, KFW);
- international sources (IBRD, IDA, IFC, Interamerican Development
Bank, Asian Development Bank, and others);
= private local and foreign banks;
- suppliers credits and
= private companies who also invest in the same project's
equity.
Most goverrments have made, and continue to make capitai available for construct.
of new plants as well as infrastructure projects connected with those programs.
A sudbstantial amouni of money which goverrments have fixed with existing invest-
ments necessitates them to sustain the projects and to improve them, which again
needs money.
141, Governments also have undertaken the job of providing loan money from mulid.
lateral and bllateral sources and have tied up themselves in such long~term agre
ments 80 as not to leave too much leeway for future activity ~- which is grave

now that the projects get bigger and the amounts of money needed grow beyond wh

has already been spent,
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142. In some instances the govermment not only had difficulties in providing

the foreign exohange portion of financing, but also in supplying the local currency
at the time it was needed (Turkey - Mersin; Indonesia - Petrokimia; India -

Zuari and others). Foreign exchange will continue to be more difficult to supply
from the government's own resources, except those who have access to funds, and/or
give highest priority to fertilizer projects either as an import substitutor
(India, Pakistan, Turkey) or as a foreign exchange earner (Morocco, Saudi Arabia,
Algeria, Tunisia, Iran, Venessula, and Mexico).

143, Bilateral loans from foreign governments are available from industrialized
countries with the objective of assisting that country's engineering and supplier
firms in getting coniracts in a highly competitive market -- that means - the
govermment subsidiges exports from its own country. The often ambiguous nature

of such credits should be watched as in the case of fertilizer import financing.,

“Y e role of internationa ncing agencieg has been dealt with in separate
Fipers at the Delhi Conference, namely Cottrell's paper on "World Bank Experience
in Finaneing Fertilizer Projects in I1DCs," and Carmignani 's paper on "The Role
of the World Bank Group in Assistance to Fertilizer Production in 1DCs - Rconomic
Asppcts.” Furthermore, most of the other institutions have reported about what
they have done or intend to do in this field.

145. The World Bank Group in susmary has lent to or has taken participation in
tvelve fertiliszer projects in ten different countrios with a total commitment ~f
$170 million, through mid-1971. This seems low in relation to the total futir:
needs. One must realise that the total cost of these twelve projects exceeds
$500 million which is quite a substantial amount of investment , also compared

to future needs in this sector.

16, A most complex example of mixed multi-and bilateral financing 1s the Pusri

urea expansion project in Indonesia, with thee sources of funds being involved,
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namely, two multilateral (IDA and ADB) and one bilateral (Japan) sources. The
experience in these negotiations led to the rule of thumb: the problems with
financing increase with the square of the mumber of financial institutions
involved. Thus, in the case mentioned, one would encounter nine times as many
problems as were encountersd in a straight two-way financing provided by one
scurce only.

147, Suppliers credits which are mostly guaranteed by the supplier country's
government play an important role bit they usually carry either a high interest
rate with short msturities, or due to restricted competition, they involve high
price plant equipment and services.

UB. With respect to tied and untied aid, the chespest loan money such as IDA
and USAID credits, has a 4O-50 year maturity and carries anly a nominal service
charge of 3/ of 15. Such moeny can only be given to goverrments which relend
it to the fertilizer company on commercial terms prevailing in that country.

1Ui9. Bquity or risk capital is scarce in most developing countries. Usually

the foreign exchange portion is harder to came by than local money but this
latter statement is increasingly misleading with the ever larger sums in local
currency required for fertilizer projects. Therefore, sources of equity even

in local currency miy bde difficult to find although for instance in India, she
issues for fertilizer projects had been oversubscrided within a few days. Inter
national organiszations and regional and bilateral institutions and banks can als
provide such capital, for instance, IFC, DHI, ADEILA, RICA, SIFIDA, East African
Development Bank, African Development Bank, and International Investaent Corpora:
for Yugoslavia. Semi-private development banks such as ICICI and TSKB have also




-177 -

invested in the equity of fertilizer projects. In some cases, government
guarantees are required, but IFC, for instance, makes equity investments with-
out g'cnmnnt. guarantees. Generally one might say that equity contributim
is equivalent to ownership.
150. Migure 27 shows the ownership structure of the fertilizer industry in a
mmber of developing countries. The groups and bodies involved are:

= govermments ard private companies in developing and in

industrialized countries, and

<« malti- and bilateral equity investors such as IFC.
™e list of companies with government participation is an mrwha]ming one when
compared to the much smaller list of privately ommed and operated fertilizer
plants. The graph names a few of them in Tunisia, Senegal, India, Pakistan,
Brasil and Peru.
151, I presume that in the futuru the relative share of privately owned and
operated plants or those with major private capital involvement would tend
to decrease further if no remedies are taken by govermments to attract private
capital == provided governments have included this task in their programs.
As of 1970/71, the total risk capital invested by private firms in the fertilizer
industry in developing nations may be on the order of $50 million.

d. _Partnership with PForeign Private Investors

152. The experience with private foreign investment is discoursging so far. Only
a fow fertilizer companies in developing countries are profitable. The added
risk involved in a sector which is as dependent on infrastructure, government
action, westher, cté. as is the fertilizer industry, does uot help to create
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an investment ewphoria in the private feriilizer sector. Furthermmore, the
growing size of fertilizer plants requires up to $100 million or even more
for one single fertilizcr complex. These amounts of money simply are not
attracted frem foreign private sources, if long payout periods increase the
risk inherent in any foreign investment. But there are reasons beyond purely
financial considerations, such as:
= the non-transferability of funds previously generated in the
country, often 1linked te the blo..ing by local governments
| of investments in other than th= "core" ind istries;
= the need to maintain a market pusition, and
= to get a foothold in the agricultural market which nay
foster other sales (such as pesticides, plastics) == ... .-
which might still attract investments by 1-v1 ate companies.
153. In all other cases, inceniives in the form of "fringe benefits" may be
necessary; such "benefits" may also reduce the long=term risk involved in a flat
equity participation by returning a part of the long term investment within a
period of three or four years after that investment has beecn made. "Terptors"
could be, and have been in various instances:
= technical assistance and management contracts }
= know-how and process license contracts 3
- delivery of atalysts, and
= chances to supply fertilizers during the seeding
program under a "most-favored-supplier" clause.
In addition, if the fertilizer compary owns, or participates in, an engineering
firm, this might give some additional profit potential. Figure 28 illustrates




such partnership relations, in terms of "units." A participation has been

assumed of a Company A originating in an irdustrialized courntry, of 257 in
the equity of a fertilizer c@m B in a developing coun'ry. Other also
voluntary assumptions made ares
= a seeding program covers four years with altogether 80% of
anmual sales of Company B which are estimated at 80 units,
and a profit of 2 units (which is 6% of sales) resulting fram
these sales;
return on investment starts six years after the equity invest-
ment has been made and is expected to be 10% on equity (not dis-
counted) 3
technical assistance, lieense, and know<how contracts will
Yield some profits to Company A besides such intangible
benefits as keeping planning staff at work during low workload
times in the home country;
risks are assumed to be involved in the transfer of profits,
for example, re-and de-~valuation orriutin; of currencies;
engineering costs total about 15% of investment, and the risk
involved in this dusiness such as guaranteeing performance,
etc., 19 limited to 50% of an engineering (fixed) fee of 5%
of total invastment with profite of this part of the trans-
action including net profits from equipment supply (minus risk
insurance, and other capital cost), amounting to 5% of total
investment.




154. Apparently thers are three types of such participations with a profit and
risk potential:
(a) a flat participation of A in B; profit potential is limited
to an assumed flow of "1" unit per annum and with a risk
element, only 3/4 units per annum may be returned, giving a
payout time of about 13 years plus L profit-free years after
the investmsnt has been made, or about 17 years, which is not con~
sidered attractive.
(®) with all of the tangible and intangible fringe bensfits mentioned,
the calculation might result in a 9-year payout period, and
(¢) even with the inclusion of the enginesring and supply business, )
total payout period would still be about 7 years siter the
initial investment.
155. These assumptions are merely guessss and this graph is only meant to illu-
strate the implications and complications and ways of thinking behind some
fertilizer investments. I is, hencs, of no use to do cash flow calculations
which, of course, may lead to an entirely different picture -- darker or
lighter, depending on the cass, and the man ¥ho has to prepare and make the
decision.
156, A considersble amount of attrscting devices would have to be put forward
in order to entice z7out $3.) billion in foreign exchange up to 1980. Even
if only 10% of this amount would flow into private ssctor fertiliser plants with
a LOZ equity portion, about $130 million would be weded which is more than
2-1/2 fold the risk capital which is estimated to have been invested by private
foreign investors as mentioned abdbove,
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VIII. CONCIUSIONS AND RECOMMENDATIONS

157. The con:clusions of this paper should not be to show up the big problems
involved 1in meeting the future fertilizer needs of develcping countries.
Everyons in this industry knows about that, although I may have provided you
with some updated and additional figures which more clearly show the magnitude
of the problea.
158. I am obliged to indicate ways of how to solve some of these problems, I
don't dare urk one problem as being a major one and naming the other as being
a minor problem because this situation may change from day to day and from
country to country,
159. The question is whether a prograa of implementing about 130 new fertilizer
plants within a decade is a doable proposal. My answer is yes, it should be.
The total number of fertilizer plants as of July 1969 was estimated by the
British Sulphur Corporation to be:

640 ammonia plants

40O nitric acid plants

280 phosphoric acid plants and

1,500 fertilizer product plants
$1thovgh this ispressive number has been implemented over more than a half a
century, we have much more efficient and well organised enginsering firms today
vho should b8 able to handle more than this mumber of plants, especially so
vhen also drawing wzon the increasing availability of engineering skills in the
developing countries themselves. |
160. My firet proposal is based on the overvhelming importance of indirect

investments needed to make the fertilizer application a success. I therefore

propose that a comprehensive study be initiated for estimating such indirect
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costs, which have to be financed up to 1980, specifically in marketing. It
seems mardatory that these funds must be separated and allocated to various
sectors other than fertilizer in which they may play an even more important
role such as in agriculture, petroleum & mining, railroads, site development
and ecology. I believe that we may somevl;at relax on the fertilizer factory
building activity although this may require considerable effort, but much
zﬁore effort undoubtedly will be required in the distribution and marketing
fields, including establishing or improving credit facilities.

161. I further believe that it is to the benefit of all Partners in Develop-
ment that implementing capacity for export purposes should be, if a£ all,
concentrated in developing countries with adequate resources who may earn
foreign exchange. This gecond proposal aims therefore at fostering trade in
fertilizers among developing nations, rather than selling t-.ese gouds from
industrialized countries on whatever the terms are. Even if this suggeation
probably will not work, it should still be said over and over again.

162, I am in favor of untying international aid » specifically in financing
investment capital, and I strongly believe in the advantages of international
competitive bidding rather than using bilateral tied sources., I know of a case

in which a nitrogen fertilizer plant with less than 100 tons per day ammonia

capacity was priced at about $25 million. My proposal number three, therefore,
is that all informa.ion about real investment cost should be gathered and fore

warded to interested parties, so as to give a better jicture aboui reasonable
plant and cquipment costs and prices whick in tu'n would be facilitated by

standardizing fertilizer plant types and capact:ies,

163. My fourth recommendation is then to ease the workload for bbth Planners

and bidders by choosing standard sizes and types of plants. The present




generation of ammonia plants may already be considered as being a standard size
in the 600-750 ton per day capacity range. A good example for such "standardi-
zation" is FCI with L plants being built at virtually the same capacity and
layout. Urea standard single train plants crystallize around the 1,000~-1,200
MTD mark. I suggest that developing countries, together with interested
orgénizations and enginmering firms, now settle on the next size range for ammonia
and urea and also for phosphatic fertilizer units.

164, My fifth amendment is connected with using local sources of services and
supply. Whilst I am personally against overdoing local involvement in too early
a stage of development, I feel strongly about relocating part of the engineering
company's work into such developing countries in which a major demand for fer-
tilizer engineering work exists, or may be expected. Although this procedure
has already started with some success, including partnership arrangements, it

could improve substantially. The cost of engineering which constitutes a con-

siderable part of the total capital requirement could then shift into the local

currency sector, besides the training effect ("transfer of technology") and
the creation of new jobs. As a'task in the late 1970's, I consider it important
to make local engineering groups in ni.,jor developing countries capable of handling
complete projects and call upon the more experienced engineering companies in
industrialized nations and licomoéa to handle only basic design or basic engineering
and overall supervirion.
165. The gixth suggestion concerns the high portion of freight rates as I hava

hown to be indicative of the fertilizer industry whether you produce it locally
or import finished products. Therefore, the requirements of shipping capacity
should be evaluated in great detail up to 1980 and recommendations for types and
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and sizes of ships to be built or used by developing countries worked oat,
specifically for the fertilizer industry which would include phosphoric acid
and maybe molten sulphur transport facilities, as well as bulk carriers for
urea, DAP/MAP, and other intermediates.

166. Another conclusion and suggestion =-- number geven =-- is connected with
oconomic considerations involved in planning the fertilizer industry. It
always is a problem to determine the C & F values of fertilizers and feedstocks 7’
under the ac-caﬁed free tradr conditions. It would be helpful if a kind of
standardized hypothetical price calculation could be made up for favoradle
locations for nitrogencus and phosphatic fertilizer plants which should include
reasonable profits, and to have this hypothetical fob price as a basis for
comparison and for establishing protecticn required when evaluating the merits
of any new project in any country. Even with this instrument, one voﬁld still
have the big fluctuations in freight rates which determine C & F prices and
therefore the competitive position of a new project. |

167. My last proposal, number eight, is to find an answer to a simple question:
vho is setting priorities for fertilizer projects in developing countries which
corpete in a limited international money market? And - how can the setting wp

of piojects which are "wneconomic" both from the financial as well as from

the economic points of view be avoided?
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