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CONCLUSICNS AND HECCibib..oT1C Lo

I On future symposia to be organized by UMIC
Somolugion 1

The Second Interrcgional Fertilizer Symposium cleariy conveyed the
vechnical, economic and agricultural possibilities of develoring the ferti- |
liser indusiry in the countries of the participants. It helped in transfer ;
of technology and the discuscions clarified many questions pertaining to the i
industry.

Becogpendatiop 1

An interregional fertilizer symposium should be held every three or
four years. This time lag between the meetings is the maximum considering
the rapid changes in technology and in the economics of fertiliger prodiction
and its use in agriculture. Freferably, the symposium should divide the parw
ticipanta into major groups on technology, marketing, agriculture, financing,
etc., and the duration should not be more tLan two weeks and the venue re-
strioted to one host country.

hnd on the technology, currently usea world-wide, urd the experience
§sined, only the most economicesize ammonia plants should be built in deve=
loping countries.

Developing countries with large markets for nitrogen fertilisers, e.g.
100,000 tons N per year or more, should give serious consideration to builde
ing nitrogen fertiliser planta in sises of 150,000 tons N per year or largee
and avoil uneconomic jnvestments in plants smaller than this.

iku and smmonium mnitrate are the two leading nitrogen fertilisers both
Sre suitadle for variows crops and soils,
Developing ccuntries should compare carefully the reiative merits of
urea and ammonium nitrate to meet their bamic need for nitrogen fertiliser,
oonsidering the relative production costs in the particular country and the
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pattern of crcps. (Urea and ammonium nitrate are the only two realistic choices
ror meetin., the basic needs for nitrogen fertilizer in most developing countries,
altliough ammonium culomde, ammoniwn sulphate, ammonium rhosphates, calcium
nitrate, and anhydrous ammonia may be supplementary sources of nitrogen in nany

cases.)

111 On technology of production of phosphate and potash fertilizers

indluding mixed, comilex and liquid fertili :rs

Conclusion 4

Whercver large internal or export markets for phosphate fertilizers exist,

%

viable economic~size phosphoric acid plants should be built for smaller markets,
import of phnosphoric acid may be more economical. Production and distribution
of fertilisers containing all three plant nutrients N, I + K should be ene
couraged. The economics of production anu use of liquid fertiligzers are
attractive,

Zzcommendation 4

Develo,.ing countiries with large markets for phosphate fertilizers, e.g.
80,000 tons PQOS per year or more, should give scrious consideration to building
phosphoric acid plants in sizes of 100,000 tons P205 per year or larger, followed
by conversion ot phosphoric acid to ammonium pliosphates or triple superphosphute.

Recommendation 2

Developing countries should produce and distribute NP and NPK fertiligers,
wherever the market is large encugh to warrant indigenous production, rather than
continuing ti:ie more traditional practi®e of producing and distributing N, P, and
K fertilizers separately.

Recommendation 6

Developing countrics should give consideration to the production and use
of liquid fertilizers (including anhydrous ammonia, aqua ammonia, nitrogen soe
lutions, Nk solutions and NIK sclutious) as alternatives to the more traditional
solid fertilizers.

Recommendation ]

UNIDO, in co-opération +ith FAC, should =atablish one or more pilot demon=
vtration progjects in selected develo;ing countries for the production, storage
and application of liquid fertiligers and bring the results to the attention of
all developing countries.




IV On technology of production of nitrcphosihate fertilizers

Conclusion 5

Several new processes for the production of nitrophosphates with varying
degrecs of water solubilities have bcen developed and based on which comuercial
units have been built wi.ich are orer-ting satiustuctoraly.

These processes are particulurly appropriate when a country Las a present
or potential suprly of ammonia but does rnot i.ave an indigenous suplly of sulphur.
The economic benefits can be quite significunt in somc casvs.

Hecomme 221, tpﬁ 8
bany developing couniries cruld advantageously utilize the new nitrophosphate

processes for tlie production or NP or NPK fertilizers.

It has been cstablighed that primary nutrients, nitrogen (N) and phosphates
(P), can be produced very ecomomically at the location where lurge sources of
cheap raw materials like gas and phosphate rock and/or sulphur, exist: Wwell=
proved and economic bulk carriers have been developed for water .transport of
both ammonia and phosphoric acid.

ghoommendation 3

Developing countries with medium=sized markets for fertilizer should give
con3ideration to the importancc of ammonia, urea, phosphoric acid and/or ammonium
phosphates to use in "satellite plauts” for the froduction of N¥ or NFK feriilie
sors, as an alternutive %o primary rroduction of wwnonia and/or phospiioric seid.
The"satellite plant" concept is inuicated for countries havin, a rarket for
nitrogen fertilizer from 0,000 to 100,000 tons N per srar and/or a market for
phosphate fertilizer from 10,000 to 80,000 tons P205 ptr year.

ndation 10

CUNE
AR L

Developing countries with markets for fertiliser,smaller than those cited,
in the preceding recommendation, should probably import finished fertilisers,
With or without simple mixing operations for production of M and NHK mixed
fertilisera,
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V] Cn raw materials for fertilizer production

Conclusion 7
Gaseous and liquid hydrocarbon raw materials for the production of ammonia

are the most cconomic in certain arcas ¢ the world and processce based on them
are ecasy tc operote  the supply of other raw meterials Like rhosphate rock, potash
and sulphiur are adequate to meet tc demand of industry on a world-wide basis.

The price os sulphur has largely stabilized in the world market.

Recommendation 11

Developing countries which have indigenous supplies or gaseous or liquid
hydrocarbon materials, should, of course, utilige tiese feedatocks for the proe
duction of nitrogen fertilizers, but develor ing countries which do not Lave these
materials should 61ve consideration to the use of coal or lignite as feedstocks,
along with thorough analysis o1 al} alternatives,

UNILO shoula make a study of the ammonia plante based on coal and lignite,
throughout the world, in order to evalu. te the capital corts and production coets
(includin, maintensnoc costs) of such plants as a guide to develoring countries.

UNIDC should argist developing countries in making decisions in the choice
of raw materials, particularly for ammonia pProuuction, in view of the complex
nature of such decisions,

Recommendation 14

UNTDO should assist developing countries in conducting surveys to locate
new sources of raw materialsg for the fortilizer industry, particularly phosphate
rock, sulphur and potash, utilising the moat modern a.d sorhicticated techniques.

Develorin,, countries should give increased attention to bulk unloading and
internal shippin, of fertil izer raw materials such &8s phosphate reck, potash and
solid and molten sulphur, The same apj lies to fertilizer intermediates such as
ammonia, urea, phosphoric acid and ammonium phusphrtes., UiIiG could assist the
developing countries in this resypect,
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VIl On desizn, congtiruction, opecration and mailntenance

of fertilizer plants and jollution control

Conclusion 8
.t~ S,

On an average, the fertilizer plants in developin, ccuntries operate much
below design capacity. Lack of proper and timely muintenance 1g one of the
major factors. Removing bottlenecks and bringing existing unite to full capa=
city must be given highest priority. Assistance =8 needed 1in this effort slould
be sought from bilateral or intcrnational :geucies  Ieveloping couitries which
plan to build additional number of plents have a chaner to develop design and

equipment and spare parts manufacturing facilities. “rokblems of envirommental

- pcllution exist during production jrocesses in fertilizer pl.nts and the use

of products in agriculture.

commendation 16 )
¥ost developing countries need to increase the percentage output of exigte
ing fertiligzer plants which frequently operate at 4C to 7U% of design capacity
on an annual basis. COUperation ot (C to 100% of capacity sunould be the goal.
Frequently, this will require additionsl invostment for "deebottlenecking” and
equipment modifications.

R_a,, commendation 31

biost developing countries should improve th» maintenance of existing fertie

liger plants. Foor maintenance 1s probebly a major factor in production below
rated capacity now being realized in many plants in developing countrins.

Recommendation 18

The larger and .ore acvanced d«veloping countries should make plans to
produce an increasing amount of the equipment needed tor t.c construction of
new fertiligzer plants and also apare parts and otiier materiala needed for maine
tenance of existing plants.

Recommendation 19

The “orld Bank and other international lending agencies should establiash
special loan programmes for develoring countries to assist them in "deebottlee
necking", improved maintenance and indigenous production of fertilizer plant
equipment,

Recommendation 20

All countries, including the developing couniries, should (ive incrcused

attention to designing und operatin, rertilizer plants with a minimum of environe
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mental pollution by éaseous, liquid or sgolid eftluents.

Recommendation 21
ULILC should proceed with tne proposed "ylobal rroject” for UNLF financing

on the efiecct of manutacture, distrivutior. und use of chemical fertilizers on

the environment .nd t..e control of pollution tuerefrom.

V1II_On planning, financing and economics of new fertiliger plants

gonclusion

Financing agencies require more and more comprehensive feasibiltity and pree

investment studies before asweseing new projects or expansion of exieting pro=

duction facilities before investment.

Recommendation 22

Xost developing couniries should improve their preparation of project
reports requesting loans from the world Bank and other sources of loan fundas.
UNILC could assist the developing countries in Preporing better project reports
with more precise economic data and evaluation,

heccmeadgtion ‘21 ”

The World Bank and other lending agencies should &ive & higher priority
to loans fer the fertiliger industry in developing countries than hes been true

in the past in view of the rapidly lncreasing denmand for fertilizers in thege
countries,

Recommendat; on g4

Developing countries should not undcrestimate the potential éezztributiaﬁ
of private capital, both domestic and foreign, to the develorent of their
fertilizer indusiries., '

Conclusion 10 .

Training of personnel for Production and maintenance and for marketing of
fertilizers is inadequate in many developing countries,

Recommehdation 25

host of the developing countries nced to give greater attention to the
training of both production and marketing personnel in the fertilizer inductry,




Recommendation 26

Develoring countrics whick -re more advanced in development of the fertie
lizer industry, such os Arab Republic of Egypt, India, Republic of Korea and
Mexico, could be of great cssielance to other develcpin, countries in the traine
ing of production and merketing personnel,

X On marketing and distribution ol firtilizers

Conclusion 11
Institutional frame~work and physical facilities for marketing and digtrie

bution of fertilizers are inadequate in many developing countries,

Rnoommegatiog 2]

host developing countries need to give much greater attention on the mare
keting of fertilizers in order to develop the demand for fertiligers commengurs te
With the truc economic necd for fertidizers This will involve the setting=up

kS

of more efficient distribution systems, education of farmers, training of mare
keting personnel, provision of credit to farmers, | 1icing policies and other
factors.

AL___Ou use ot fertilizcrs in agricul ture
gggclugiog 12
' Proe-investment studies and projects for the use of fertilizers have been
carried out successfully by FAO. In many developing countries they have proven
that fertilizer use raises production, is cconomical and acceptable to farmers.
1t is necessary to continue these programmes und to strengthen them by the
assistance of government, nonegovernments) agencies and private cnterprisca.
The emphasis on field demonstration and extension work, fertilizer distribution
and credit schemes must be continucd, ' ’
High yielding varietics have been proven to be most effective when uscd
together with other agricultural inputs as fertilizers, pesticides and good
water and farm management techniques. In a number of cuses no provision has
been made by tiic countries concerned to develop the infrastrugture necesIary
to supply the inputs and to organize the marketing channels for the added proe
duction,
Valuable work has been donc by the plant physiology institutes ain the
Ukrainian SSH in experiments znd soil teuting mcthods as well as in the develope
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ment of fortilizersc CORYAININ,, Mmicro=slemerts derived 1rom ore reciducs. Witk
increased yields, the usc of 1mproved varleties apd otier gricultural inputs,
the minrowelemcnt Acf1Clencic s ire beconing, more shd (OFe IMpo: tant 1n .gricule
turc .

The use of liquid fertiliger: topetuer with ac.1dE ard p.rticul._rly the
application ol squs amnd Aanfydrous ammo-la has been tound most cconomical in
gome 0. tne developeu countrins  The dumena for tine sertiliger m.terial is
growing, rajluly.

The ficld cxperiments carricd out in Jepan on the use of nitrate fertilie
‘ger on rice, & weil as e studive in West Fekistan, hov' proven the agronomic
benefite of its use in coricin conditions.

The neod for potnssium ns sn lugretient in talanced fertilization has been
demons trated in many treas of developing couatries and its ust has PTovel €CONOw
mically beneficinl to the rarmer. #ith more frequent cropring and higher yields,
it becomes imperitive 10 review tue response to polash wgether witn nitrogen and
phog; hate by longetern cxperiments ot frequent intervals. In all FAC fertiliscr
projucts the role of potasciwm is tested tho same wiy on nitroger. and phosphate.

Nodcls for tne ws. of computers to assist in planning cgricul tursl pro=
duction and inputs have been developed by many pational and international bedics.
PAC wathin the last thriv yuars has doeveloped @ computcriged soil data proceasing
pystem and it is 1n the courac of preyaring systeme for storapge, analysis and
waluation of soil data with spesial reference to fertiliser use and related
goil improvemont,

- .

countries planning to utilise the new hi~heytelding varieties

(HIV) on a large scale siould rake plans for adequ:te suj; lies of rertilizers
a2 well as incre~: «d irrigation, pesticides and agricultural maclinery.
Recommendatjon 23

Nost developing countries need to give groater attentien to n more o -
lansed ratio for the main plant nutrients « N, I, Kk, = in r lation to the ine
ercasing use of higheyielding varieiies and inproved methods of cultivation.
mendatign 30
U IDO and FAC, as appropriate, should neke a jeint study of the needs for

geconcary and racro-nutrients in the developing countries in which tiese arise
and develo) teci.nicuee for incorporating the necessary secondary and riioroe

nutrients ir comuercial feriilizera.
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Recomuendation 31

Develojping ountries in whic, riw s 18 a ma ¢r 1o} 8a0uli not be too
dogmatic regarding the use of rnitrate rertilizers or paddy cuitivation but
should be ,uided by realisiic cost benelit analyses comparing nitriate ferti-

lisers with urez and other nonenitrate nitrogen fertilizers.

UNIDC and FAG shiould collaborate to collect information about comjuter
models developed by aome countrics to asgist the marketing, distribution and

1se of Pertilisers in agriculture and make such computer modeis available to
the developing countries on request.

On the basis of an analysis of the replies received to the questionnaire
sent out by UNLLG, the important problems ares

(a) Ligh cost of production from existing plants,

(v) high capital cost of new plants,

{(c¢) 1lack of engineering and fabrication facilitiesy

‘d) suortage of foreign exchange and/or credit for importsy

(e) competition in exports:

(£) low prices of farm products.
3 adats 3
) Urgent steps should be undertaker by developing countries to bring
' sxisting units %o full produciion, tuersby lowering the cost of preduction
(see also reconmendations 16 nnd 17).

f Tetel u Balw
e atalell Ha 2200

Thorough and realistic studies of internal and external markets and
prospects for sales and related elements should form the basis for priorie
tien of irvestments in new lertiliger projects. Fiscal and agrarian poe
licien of the governments should promote fertilizer production and use.
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XIII On the role of nationel and intecrnational organiz.tions in ielping the
developin; couniries meet their fertilizer needs durin. tie 1670's.

Conclusion 1 3

Developing countries have realized thot thie experiencc gained by national

and multinational enterprises as well as international organizations in assiste
ing setting=up regional fertilizer proauction facilities and the infrastructure
for use of indige‘noua raw materials and marketing of products will be of grecat
value to them, Assistoncc from internationzl orjanizations in the choice of
processes, productemix, etc. will bz valuable to countries in the early stegcs
of planning fertilizer projects.

UNIDO should take the initiative, in collaboration with the World Bank,
FAO, ECA, LCAFE, LCE, i:cu and UNESOB, in promoting the development of regional
aschemes for the production and distribution of fertilizers in order to utiligze
most effcctively the raw matcrials available in various regions and to make
fertilizers available to all c&untriea at lowest cost,

ommendation 36

UNIDO should ascist developing countries in making decisions in the choiee
of processes to use in production of fertilizers as well as in the choice of
raw uaterials (sec also reconmendations 11, 12, 13 and 14). Theoe are very
complex decisions which require information and advice from many sources.















