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This paper summarizcs some of the major economic issucs that less developed
countries (LDC's) face in their offorts to develcp sound fertilizer industries,
and it highlights some of the ways of solving major existing or potential prob-
lems. It also deals with the neaiurc of current and prospective assistance by
the World Bank Group to fertilizer industries in LDC's, The World Bank Group
(referred to in this paper as the Bank Group) consists of the Internctional
Bunk for Reeoustruction and Development (IBRD) and its two uffiliates, the
International Finance Corporation {(IFC) and the Internctional Development
Association (IDA),

Fertilizer Industrics and Trade in Doveloping Countries: Recent Trends and Main

The four basic raw materials used to produce the threc major types of

fertilizers are hydrogen (from natural gas, solid or liquid fuels), phosphate
rock, potash salts and sulphur., Factors affecting the location and types of
production facilities in developing countries are (a) the availability of rew
materials, (b) the regional consumption pattern, (c) production techniques,
(d) transport techniques and coste, and (e) the world pattern of aid-financed
trade in fertilizers.

1, Availabilitx of Raw Materials

a, For Nitrogenous Fertilizers: the cheapest hydrogen sources are natural

ges followed by naphtha and refinery off-gases. While still an important source
in present world production caepacities, coal cannot economically compete for
future plants., LDC's are well cndowed with natural gas resources, and natural
gos availability has been a determining factor in crecting large export-oriented
ammonia-urca rlants in the Caribbean irea, in North Africa and in the Middle
East, or import substituting plants in Pakisten end Indonesia, for exemple,
There are clso considerable deposits of natural #e8 in 3outhern Latin dmerice,
Nigeria, and the Far Fast which might attract further investments in ammonia-
producing units. The establishment of oil refineries - often supplied &s part
of package doals for long-term oil contrach - has also been an indirect factor
for establishing local ammonia manufacturing facilities; due to refineries!
design and to types of crude oil supplied, the production pattern for petroleum
products has been in many LDC's substantially different from the local demand
pattern., Surpluses of fuel or sephtha were often gencrated (in India, for

example), making therefore unused rew matorial available for ammonia production,
although at a higher cost of production. Naphtha and fuel are more expemsive
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feedstocks than natural ga8; it is frequent thet natural gas is flared and, therefore, |
costs no more than transporting it to the plant site. Investment ccsts for plants

based on naphtha and perticularly in those based on fuel are also higher than for plant:
based on naturel ges.

bs  For Phosphatic Fertilizers: 1DC's are also particularly well endowed with

phosphate rock resources. In 1S7C they accounterd for about 10’ of the world sroduction
and for about 55¢ of the world trcde.  Phosphate rock mines are, however, concentrated
in a2 relotively limited number of rezions namely North Africa, 'estern Africa znd the
Middle Fest. Sulphur - an essential input for the production of phesphate fertilizer

in most of the currently used processes - is however rarely available near rock %
mines, “txico (close t- Florida rock suppliers) is en exception. llowever, phosphate
rock evailability has been a detcrmining factor for production af finished phosphatic
fertilizers in LDC's (Morocco. Tunisia Algeriz  Senegal and Isracl), Technical }
innovetione in recent years permitted long-distance shipments of intermediate products
(in particuler 549 F205 phosphoric acid and concentrated phosvhatic fertilizers like

mono-ammonium phosphate)., This has favcured location of export-oriented production
facilities near mines.

Co For Potash Fertilizers: Potask fertilizer rroduction is tied to potash salt
deposits which are even more restricted in location than phosrhate rock mines. Potash i
production is also more a mining and beneficrtion actxvjty'than a gecnuine manufacturing
industry. 1DC's have & minor sharc in the world suuply and demand for potash fertiliz- ;
i
er. Spain Israel and to a minor extcnt Congo (Brazzaville) Chile and Peru are the
cnly LDC potash suppliers. Potaeh will continue to be internationally treaded and
supplied by the existing major producers (''est and Tast Germany, Frarnce Morth America )
USSR); little can be done to change the sattern of plant location and trade because of |
the resource-oriented nature of the industry. In 2ddition the current and prospective |

world oversupply situation limits the development cpportunitics for new mines.

2. The Negional Consumption Pattern

The shere of developing countrics ae s whole in world consumption increased during
the last decade. Scveral individual countriea or regional groups o countries 2lso
reached in the 1¢70's the admitted minimum merket size to justify local or regional

production of nitrogenous or phosphatic basic fertilizers. For cxample  total nitrogen

consumption in .ndia increased from 250 thousand tons in 1960 to about 1 250 thousand

tons in 166 creating not only room for loosl production. but also market opportunities

for export-oriented plants located in neightoring countries. For example several

plants are being established in the Persian Gulf to supply South F
particularly India,

&st Asia and more
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3. Production Techniques and Innova:ions

The outstanding innovations during the last five Years have been:

2. * rapid increase in ammonia unit sizes from a maximum or about AN0 to
500 tons/dey of ammonia in 1°C5 to 1,609 to 1 “00 tons/day in 1<70
bringing about substantizl economies of scale in production,

b. Use of natural #as  naphtha and refinery off-zases as the only basic raw
materials for modern plants,

c. Construction of large ammonia planta for e:xport loceted close to cheup
natural gas sources particularly in developing countries - Caribbean
area lorth /frice and Middle Bast,

d. Mt the end of the decade rhosphoric zcid also bLicame an internationally
traded commcdity as a resuit of inoreases in Plant size (now about Soo
tons/day of "0, for ncderr plants) which led to merginal szles outside
the plant and hélped develop the acid trade, ‘% the same time scveral
'DC's (Tunisia, Tsrael, Mexico, Tran) also developed evport-oriented
phosphoric ccid units.

e. llew processes have led 4o = strong trend towzrd higher grade products in
international trade and therefore have lowered transport costs per ton of
nutrients,

4, Transport Techniques and Costs

l/ Adequate techniques are now available for transport of liquid ammonia and
phosphoric acid at competitive costs. This was (together with the increasc in plant
8ize) a major breakthrough in the decaptivation phenomenon for ammonia and phosphoric
acid and in the development of an internctional trode for those two intermediate
products. As already mentioned this opened the route fsr large export-oriented

plants located in IDC's,

Be The World Pattern of Aid-Financed Trade in Fertilizers

One of the outstanding features in the nitrogenous and phosphate fertilizers'
international trade is that & substantial portion of this trade is finenced through
tied aid. Procurement of fertilizers by importing IDC's from &id donor country
sources therefore exclude from the trade ezisting or potential cheeper supply sources
often also located in LDC's,

On thc basis of an OFCD Development Centre Study on the aid-financed trade in
fertiligers for the years 158 and 106 it has for example been estimated that
more than 957 of Indian fertilizer imports are financed under tied aid for pac2/
countries (about 857) and under berter cgreements from Fastern Furope (about 10
to 127), s regards P205 trade, net imports by IDC's reached sbout

1/ The development of aliquificd natural gas trade may in the long run challenge the
present adventages of producing ammonia at the source of nctural gas8.,
Development fssistance Committee of OECD,
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1.3 million tons of PO in 196) (or about 455 of the 2,8 million tons inter-

nationally traded) and again about 35) of thesec imnorts wes finenced by tied

aid.

An outstanding cxample of the impact of this situation on LI's fertilizer
industries is that of the Persian Gulf nitrogenous fertilizer plante. The
Persian Gulf countries have o eomparative cost advantage in the production of
ammonia and straight nitrogenous fertilizers on the basis of their plentiful
supply of cheap natural gus. }/Pcrsian Qulf countries btenefit also from & trans-
port cost advantage over European and American supplicrs with regard to deliveries
to the growing Asien market., Export-oriented production «apacity in these
countries is now rising very repidly, and major addition= to capacity arc

currcntly being made,

However, the szles outlook for this increcasing production (concisting
mostly of liquid ammonia for export and urea) is very depressed becausc imports
into their natural marketing erece, the Asian countries, are supplied mostly
from aid donor countries through tied aid. By 1975, quantities available for
8Xp<rd by Persian Gulf suppliere will amount t» about 1.5 million tons of
i trogen (0.5 million tons in the form of urce cnd 1 71llion tons in the form
of liquid ammonia), i.e., about 257 of the present world nitroger. trade and
roughly 5C to 555 of the present not imports of nitrogen by LG 's,  Under present
circumstances, it is difficult t» imcgine how und where this quintitiy of
nitrogen will be scld sinoe, 4dc to the genercl world sversupply situction,
esteblished monufectures in developed countries ore Likely * . fight back with
distress scles. A4lso, potentic' LD importers have limitod foreign cxchange

resouroes of their own to finance commodity imports,

Factors Affecting Soundness of Fertilizer Industries in Developing Countries

Sound fertilizer industries in LDC's could be defined as those that would
have been (or will be) developed if (a) cconomic forces had cleared (or will
clear) markcts in the total absence of distorting elements like trade barriers

and aid tying affects and (b) if ~dequate eccromic appraisel of projects had

Estimated delivery prices to Indie for bulk urea range from US$ 48 to US$ 52,ton
when procured from Persian Gulf as cgainst about U3% 70 to US3 85/ton when
procured from aid donor country sources and at prevailing international freight
rates (range of quotations from US Gulf Coest, Japan, West Germany and United
Kingdom during year 1970), Shipping under aid donor countries’® flags - some~
vimes an obligation usually increases transport costs and delivery prices,
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been made (or will be made). Under such conditions, thc major guiding criterie

would be:
as ndepting the pattern ~f production {op of imrorts)to the local pattorn
of demand for the diffcront types »f sryducts,

b,  Lowering costs of procuring and delivering to forme +h . needed fertilizeor
through internetionally chxmpatitive losal productisn op through imports
from the cheapest gouUrcas,

ce Taking advantege of eocnomics of scele, in lacal production and of
teehnical innovetions in tronsport of rtermedistes,

d. Developing trude among L 's ¢ pd Nfforing merket  onortunities to
C p T ,
existing (or future) facilities matalled {cr to te

installed in
these countries.,

LDC's as a whole will certairl derive preater Penefit if part of the

present international trade n fertilizers is Propresgively replaced t intra-

trade among LDC's themselves. Such chagge in rade patterns wonld firgt call
for a better coordination of gi | rrlicies, The present Persian Gulf situation
reflects inconaistent policies by aid donor countries, the QECD Development
Centre has estimate.d that the total foreseen investments (actually committed op
under consideration) in the Persian fulf up to 1475 will amount to alout

US% 500 million, OFf this amount, nn estimated US” 200 million ‘o Ush avn
million are to be supplied by ceven DAC donors, mostly in the form of export
torditn gy al’0o wi*h some ety etieipatier o rivate invegtors, in Lhoa
case, policies geared to export of equipment by aid donors auppear to be clearly
in contradiction with tyirg of thier cwn Tertilizer exports to develeoping
countries. Many of the investnent credits Fiven are suaranteed export credits,

and donor goverrments, theretore, have some leverage on such investment decisions,

Unitied commodity loans coul greatly contirbute to the mogt economic
solutions for production and trade. ‘Ziven a likely lowering of average delivered
prices of fertilizers to importing LDC's, if procured from cheaper sources and
transported over shorter Gistances, this would first entail a reduction of the
overall amount of aid needed, Secondly, tripartite arran(cmentsi/as a first step
towards wider untying of commodity loans - could also help both the fertili. er

importing country and the industry in exporting LDC's,

As indicated, Persian Gulf (1iquid ammonis) and Yorth African countries

(phosphoric acid) have developed (or are ueveloping) large production facilities

1Y

Aid ig given by Acnor A to a country B for procurement of fertilizer fron country

C which in turn procures equipment from A using the proceeds of fertilizer edles
to country B,
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for exportable intermediates, However, importing countries are often reluctant
to become dependent on imports of intermediates because of uncertainties attached §
to transport and production in the exporting country. Joint ventures through |
equity participation between producing and importing courtries can also

contribute to the most economic solutions, promotc regional cconomic integration
and avoid protection of industries regardless of the cost. Jcint ventures also
permit importing countries to have a voice in production in the exporting country,

Activities of the Bank Group in Fromoting Sound Fertilizer Industrice in
veloping Countries

The currant efforts of the Bank Croup 1in promoting adequate fertilizer
industries in developing countries congist of four types of activities: (a)
financial assistance for specific fortilizer projects, () national fertilizer
sector reviews, (c) recommendations to Covernments through general economic
reports and (d) general studies and rescarch. In addition, the Dank Group
also has many occasions to review the fertilizer sector in individual LDC's
through agriculturel project appraisals or seclor studies: although more
oriented toward agronomic considerciions and fertiliszer use problems, this
activity also largely bears on fertilizer industrics ir an indirect way through
studics on markets, distribution, storage and credit, through organisation of

extension services, and through recommendations for product specifications, etc.

Through mid-1971, the Bank Group has lent to ( IBRD, IFC, and IDA) or taken
equity participation in (IFC) 12 fertilizer manufacturing projects in 10
different countries. Thc totel commitment amounts to abont US? 170 million, ]
Projects firenced covered a variety of types of fertiligers: ammonia, j
ammonium nitrates, urea, TSP, NPK fertilizers and potash,  The “enk Group always ;
carries out a thorough project appraisal for cacl. project hefore financial ;
assistance is approved, and such & review often l-uds to modifications of the !
project. The appraisal covers technical, financizl and economic wapects, deals
with the agrc-industrial aspects of the project and usuclly includes a review
of international markets for the rroducts concerned, Jupervision of projects
is also currently carried out for projects already financed. This effort tends
to ensure that development-oriented investments are made and that technical,
financia. and economic problems have been adequately reviewed., Sometimes

projects are also discouraged or delayed when therc is no evidence of their "

real development contribution,
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The Bank also conducts nutional fertilizer sector reviews which generally

include: analysis of the sector's structure, review of the supply of inputs,
proposals for debottlenecking and extension of production capacity, pricing
policies, etc. TIn the past two Years, reviews of the fertilizer industry
sector have heen conducted in " ekev and India, for oxemile.  In some cases,
sector surveye in particular depth are ales financed by the DLenk Group and
include o review of distribution eystems, fortilizop production, fertilizer
demand projccts, price subsiding irt cradit poliry and farm manggs ement.  Suact

a study hos been carried out in Indonesic,

The Bank also preparce gen~rol country cconomic raports (about 50 per year)
and gencral irt 8try secter surveys for its developing member countries,
These reports or surveys may include recommendations tnt proposals for studies
relating to the fertilizeor industries. They nften look at all the interrclated
aspects of development together rother than one at & time and permit Governments

to make more rational decisions rn priorities,

Finally, the Bank conducts Or Sponsors more general studies (mostly un
merkets) on internationsl aspects of the development of the fertilizer sector,
and one example of such ¢ study is an analysic of the supply demand balance for
urea in South Asiz prepared by « consultant for the Bank, The Bank also does
cconomic research on problems ¢t broader applicability for example, o pilot
national methematical model for fertilizer distribution and industry allocation

has been prepcred and is likcly to be operationsl very shortly.

Bank Assistance to LIC's: Gener:l Objectives and Pogsible new Opporiunities in
2oe ertilizer Sector

The developmental objectives of Bank assistance during the 177 ' were
stated to the UN Economic and Social Council (Fovember 19¢9) by the Iresident
of the World Bank. Speuking of the recommendotions of the Fearson Commission

he said:

"essthe most sigmificant recommendations of the Pearson Commission werc
those directed not to the Bank but to the broader igsues of development
policy itself, Among the most important of these were the recommendations
deeling with the organisation of the international development community
as a whole,

"The Commission geve o good deal of attention to this matter, and
dealt with various eepects of it in a number of spceific recommendations,
The common thread that runs through all thesc recommendations is that the
past 20 yocars have witneasod the emergence of an olmost bewildering number
of bilateral and multilateral organizations that in one way or another are
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concerned with international development, While rccognizing the value of
thesc instrumentalitics—-and of the specialized experience they have
accumulated--the Commission pointed nut that the framework which has
evolved suffere from four basic shortcomings:

It lenvs a process for joint and guthoritative monitoring and
review of what is being donc.

The multiplicity of assistance agencies is not matched by an
effective mechanism %o integreic their work.

There is, for the most part, a failure to relate development
assistance nolicies to policies concerned with trade wnd monctary
problems,

And, finally, thec system docs not prcsect sufficient unity of
purpose and of approach to make = rellying point for putlic
support in the industrialised countrics.

"Mearwhile, I believe that the World bank, consistent with its aims
and purposed, can contributce substantially toward mcking the international
development effort more ratlional and cohesives  There are tirce principal
lines of action, which we propuse to follow, t- which I would like to
refer:

ls We proposc to estakbli-h working relationships with other inter-
national agencies that will mcke our common offsrts in the development
field complementary rather than overlapping. We have been working axay
at this without much fanfare and arc beginning to build a pattern of inter-
agency cooperation which [ btelieve is impressive, although I suspect it is
not widely known outside the inestitutions cimeerned.

2. & ' -cond way in which the Pank Croup is seeking to contribute to
rationalization of the international developient effort is through its
expanded program of country economic misgicns, to which I refe.red briefly
in my statement to the Council last vear. The basic purpose of this program,
in addition to meeting our own operational requirements, is to produce
current, comprehensive and objective '4ts and analvses concerning each of
our developing member countries. ° The program is designed, on the one hand
to assist the governmont of the country in planning and implementing its
own national development strategy, and on the other, to help interested
multilateral and bilateral aid agencies to tailor their assistance to the
requirements of that ~irategy.

3. ‘That brings me to the third of our acitivites designed to con-
tribute to a more coherent international developn :nt endcavour - namely,
the organization of aid coordination Z.Cop? provided for regular consultation
retween each major developing country and the various development assistance
agencies interested in helping it. It ig through the mechanism of such
consultation that a country's program and policies can be reviewed, and a
common understanding can be reached on the Tinencial and technical assistance |
requirements of a satisfactory development effort.

'As I see it, we can reasonably expect results of four different kinds:

1, TSveryvne working in the development field will have up~-to-date
socio-economic information and analyses of the problem of the developing
ocountries. -
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2. It will bec me possible to look at all the inter-
of the development together rather than one -t a time., G
should thus be able to make more rational decisions on p
international community should be ina bett
by illuminating the chcicer open to them.

related aspecte
overnments

riori*ies and the
er position to help governments

3. 1t will become easier to avold inncsistent approaches by different
aid agencies.

4. 1t should becom: pessible to curb an inordinate growth in the
number of separate missions with which government-x have to deal as the
international development effort ¢ sands.

i These general principles for the bank Croup are in line with the type of
i
3

assistance required (as discussed in Part II of this paper) to promote sound
fertilizer industries and trade in LIC's. Among the different activities and
new opportunities that may open up involving Bank Croup assistance in the next
decade, three deserve priority attention: (a) economic appraisal of projects
and analysis of their impact on the international development community, (b)
coordinating aid policies of different lending agencies and of bilateral donors,
and (c encouraging fertilizer trade development and ;oint ventures among LDC's.

B I

e

a. liconomic Appraisal of Projects & International Devel opment

R e

As indicated in this paper, many imporiing LDC's are faced with border
prices (for products often produced by other LLC'c) lower than local prices. A]
key element in implementing sound prejects in w @iven country will first be to
look at the international or regional market for fortilizers. "he overall

interest of the developing world commurity should hLe assessed in addition to a

narrower eccnomic appraisal conducted from the point of view of the country
where the projeet is to Le implemented. At thc aextreme the economic anpraisal

should (in the case of procurement from another LDC) assess costs and benefits

for both the importing and the supplier country cnd provide a rats of reiurn
for the community as a wholc.

i

b. Coordingtion of Aid Policies

This paper has called attention to inconsistencies in aid policies and in
particular conflicts between export policies and development objectives. One
solution (in the caame of Persian Gulf plants, fcr example) is to loosen aid

tying rules and permit procurement by Asian or Tast Agrican countries from the

Persian Gulf. Aid donors have already taken preliminary action on the principle
of untying aid. The Ministers of the 0JCD countriecs made the following statement

which was later confirmed by the DAC high level meeting in Tokyo in September
1970:
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"Ministers recognised that a policy designed to increase the
volume of aid must be accompanied by cfforts to improve its conditione.
With these two objectives in view, Covernments represented in tho
DAC should consider progressively reducing aid tying, especially
where it adds to the cost of goods to developing countries or
distorts trading patterns. :lember countries indicated their
willingness to secek jointly the means to relax aid tying and
requested that this quawtion, as well as menmas to increase the volume
of aid, be on the Agenda for the DAC High-Level "leeting in Tokyo
next September. Iloreover, a number of member countries deolared their

intention favoursbly to coneider reducing zid tying in appropriate specific
areas,"

The ¥orl® Bank Group does not give commodity aid to the fertilizer sectopr
and, therefore, cannot help directly in the aid untying effort. However, it
could cooperate with aid donors (the consortia and consultative groups chaired
by the World Bank constitutes an ideal forum for such cooperation) through
consultations and studi2s and contribute to a more coherent development effort
in the fertilizer field. In particular, if the untying of aid cucceeds in
freeing to a large extent the fertilizer trade in LDC's, allocation of future
investments and aid resources will have to be looked at in a broader way.
Investments should be timed and located in order t» miximize the benefits of
the LDC community. The World Bank Group, given its centralised (and detailed
by project and by country) lending program, is in a pozition to adjust its own
lending policy to matech an optimun pattern of investment as determined hy free
economic forces,

¢c. Development of Fertilizer Tradc Among LDC's and Joing Ventures

Trade arrangements between LDC fertilizer producers and ¢ nsumers for
intermediates (liquid ammonia and phosphoric acid) deserve more attention. As
indicated in this paper, such arrangements clearly permit the LIC community to

benefit from economies of scale and improved factor efficiency.

Approaching intagration and trade development through F litical and tariff
agreements is a long and uncertain process, sometimes politically non-negotiablae
or limited to adjacent countries. Another way of proceeding, admittedly mcre
partial, is to approach the problem at the project level through promction of

international companies and industrial Joint ventures.
Schematically, a Joint ventur could be set up in two wayss

a. soparate ownersh’p of the different project links and contractual
commercial arrangements between the partners;

17 It should be noted that a general of partial untying of aid would also help finance
exchanges of products between partners (developing countries) in joint venture.
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b. joint ownership in the overall Projoct together with contractual sales
arrangemenis, ,

There are several examples of such joint venturcs in the fertilizer sector:
contractual arrangements batween Kuwait and Turkey for ssmcpie sales and between
Mexico and the Philippines as well as India for phosphoric acid sales. An
example of a joint ventrue between an LDC and a developed country i® Industries
Chimiques Maghrebines (ICM-Tunisia), jointly owned by French companies and the
Tunisian government, with sales subject to contractual arrangements betwaen the
ICM and the shareholders.

Should the benefits derived from such joint ventures become more evident
in the future to LDC's and also to international fertilizer manufacturing or
trading firms, capital assistance from aid donors to finance such types of
project. will e increaeingly neceded. Being a lender to industry in many
different countries and reviewing continously the occonomic development of almost
all LDC's, the Bank Group is in a unique position to promote joint ventures

through technical and finanacial assistance should this be the desire of member

countries.









