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I. Summiary Description
 

A. Objectives:
 

The ultimate objective of this project is the development of
agriculture based on science and technology, particularly as 
related
to the less-developed countries' need for technical assistance in the
manufacture, distribution and use of chemical fertilizers. 
This assistance is intended to further the LDCs capabilities to sustain the 16percent annual rate of growth of fertilizer achieved during the eightyear period 1962-1969. To assist.LDCs to achieve this A.I.D. policyobjective, this project is intended to: 
a) establish a world memory
bank of statistics and make this information available to LDCs 
 international organizations, industries and other organizations; 
 b5 provide
technical assistance to LDCs for training personnel for organizing and
maniaging fertilizer enterprises in fertilizer production, marketing
end use; c) provide technical assistance for improving efficiency of
fertilizer production, distribution and marketing aimed at lowering
costs to farmers; d) familiarize research and educational personnel
in LDCs with Potentially useful new and improved fertilizers, to determine the performance of these materials when used under varying conditions
of crop, soil and climate; e) improve upon AtI.D. effectiveness and
responsiveness to regional, mission and country requests for technical
assistance in the many facets of fertilizer production, distribution and

Use. 

B. Setting or Environment in the i 
s

1. Problem Areas
 

Experience has shown that farmers in the LDCs 
-- likefaimers in the developed countries 
 do adopt yield increasing innovations,
given the opportunities of economic incentives coupled with the timely
availability bf modern technological inputs. Fertilizer is only one
of the "package" of inputs essential to increase agricultural production
and productivity; 
it is however of critical importance to achieve the
yield.increasing potentials of high-yield varieties.
 

While the 16 percert annual rate of growth of fertilizer
use durihg the past eight years (1962-1969) has been encouraging, the
LDCs'fertilizer use rate per capita is one-fifth that used by the
developed regions in 1957. 
As use increases it will be increasingly
difficult to sustain the growth rate. 
Despite the LDCs progress in
increasing fertilizer consumption per capita fivefold during the period
..
955-1969; per capita food production in the LDCs is essentially static
and could decline unless concerted efforts are made-to-alleviate the
.constraints imposed by the lack of rewarding investment opportunities
open to farmers, allowing them to escape the confines of traditional
agriculture. 
The major constraints imposed upon more extensive use of
fertilizers in the IDCs are directly related to the low-level of effective
demand. 
The underlying causes of this constraint are.:
 
r 
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1) 	repressive government policies, attributed to lack of
 
adequate data needed to guide fertilizer related investment
 
and import poliny and to devise programs to attract private
 
sector investmenb into the production, marketing and distri
bution and use systems;
 

2) 	 inabilities of farmers to purchase fertilizers in the amounts
 
needed due to the lack of savings or production credit at
 
rates and on.terms that give an incentive to invest; high
 
fertilizer prices at the farm in comparison to the net return
 
from the sale of the additional grain or other cro produced
 
by using fertilizer compounds the difficulty;
 

3) 	 lack of adequately trained personnel, and personnel with 
sufficient experience in the operation and maintenance of 
fertilizer plants; managerial and financial skills are 
particularly lacking to improve distribution, and to provide
 
reliable guidance to farmers in the effective use of ferti
lizers in terms of plant nutrient requirements under variable
 
conditions of soil fertility, mcisture availability, and crop
 
varieties;
 

4) 	 infrastructural inadequacies in terms of highways and access
 
roads to farm coznnlities; the need for agricultural research,
 
both economic and agronornic;.and the need for education and
 
extension;
 

5) 	 chronic shortages of foreign exchange limit the supply of 
fertilizers to the LDCs; and high shipping costs lead to high 
prices for imported fertilizers. 

2. Capabilities of the LDCs
 

Officials of the LDCs have recognized that fertilizer is
 
essential to increase crop yields and to increase profitability when
 
used in conjunction -:ith imprc.,ed varietics and czop management. They
 
-are developing their natural resources to provide the raw materials to 
produce fertilizer but in many cases depend upon external financing,
 
management and engineering. Fertilizer factories being built inare 
the LDCs but with two-thirds of. the total develcpment cost in foreign
exchange. The distribution and marketing systems which have developed 
are functioning bvt strained under the increasing demands which are 
being placed on them. Many plants are not of the scale to compete with 
the extremely large units in developed countries which have access to 
a much greater market.
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When it is found profitable, farmers in the LDCs have
 

used fertilizers and are demanding more. Good seeds, better varieties,
 
pest control, soil and water management have increased profitability.
 
New information is being discovered at the research stations and passed
 

on to the farmers through the extension services. Private savings and
 
the fertiinformal loans have been used to buy more than 80 percent & 


lizer consumed in the LDCs.
 

The LDCs have also built their owm training institutions.
 

Most countries ha' e universities which offer curricula in engineering,
 
agronomy and business. Grade schools and high schools are available
 
to increasing numbers of children, providing thni with the basic tools
 

to understand and function in factories and businesses. Various systems
 

informal training have been evolved to prepare mechanics,
of formal and 
electricians, operators and other skilled technicians. 

3. Role of Othei' Aencies 

The importance of fertilizer in agricultural development
 

has attracted the interest of other international develoinent agencies 

engaged in both technical assistance, and capital development loan 
programs. United Nations organizaticns mos- heavily committed to 

£ertilizer related activities are the Food and Agriculture Organization
 

(FAO) and United Nations Developnent 2rogra= (UNDP) in the area of
 

technical assistance, and the International lank for Reconstruction
 
and Development (World Bank) in the area of capital development loans.
 

The FAO'!Freedom from Hunger Campaign" includes a
 

Fertilizer Trial and Demonstration Program supported by the Fertilizer
 

Industry Advisory Committee to FAO. Also, FAO publishes reports on
 

fertilizer production, import/export, and =ontry fertilizer-use, from 

data supplied by cooperating governents. These programs are comple

mentary to the bilateral assistnce progrems of the United States, and 

other countries. A number of -he developed countries are making 
"earmarked" contributions to fertilizer-use related activities through
 

of assistance
the International Labor Organizaticn (ILO), as an element 
+o develop farmer cooperatives.
 

World Bank has participated w-ith foreign governments 
and private sector fertilizer industry investors for the construction of 

fertilizer plants in Peru, Pakistan, India and Brazil, and in the develop

ment of phosphate ore lodes in India. International Development 
Association (IDA), the Inter American Development -Bank-(IDB) and 

International Finance Corporation are either actively making or con

sidering loans for fertilizer related investments.
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towardmaking notable contributionsFoundations are 
at

through breeding of responsive varieties 
greater fertilizer use 
regional research centers such as IRRI, 

CIAT, MAT and the CIMMYT 

program. 

4. Additional Assistance Needed
 

Although fertilizer use in the LDCs 
is increasing
 

rapidly, it will be increasingly difficult 
to maintain the current
 

Help will be needed by most countries 
in obtaining the
 

growth rate. 

necessary data and information to set realistic 

goals for use,
 

production or import of fertilizer. 
Goverment officials in the LDCs
 

need to have more knowledge of constraints 
which limit fertilizer
 

production, distribution and 
use and of those incentives which 

effec-


With this knowledge they can 3hape 
their
 

tively stimulate more usd. 


policies to meet their goals.
 

Most developing countries need assistance 
in
 

assessing deposits of basic raw materials 
for producing fertilizers.
 

When adding to production capacity 
most of the LDCs will need assistance
 

in selection of products to be nade 
and the best process to employ.
 

the efficiency of existing factories.
 
.Assistance is needed in increasing 


This may include modification, closer 
control of operating conditions
 

of improved maintenance and repair. 

in which assistanceare areasDistribution and marketing 

A major task is identifying the specific 
points or causes
 

is needed. 
is in providing workabJ.e alternatives
 of delay and failure. Another 

the job done.which are not zettingto the systems 

Assistance is still needed to improve 
the use offbrti

will largely
that the returns are adequate. This 

lizer on the farm so to the farmers. The systems offlo- of, informationmean improving the 

credit must be made more respcnsive 
to farm needs so that interest
 

does not take ,the farmers potential 
gains.
 

all the fertilizer they
Most LDCs will neither produce 
to purchase the fertilizer 

need nor earn sufficient foreign exchange 
for the next 

to meet agricultural development goals
which they need or grants from

dependent on comodity loans 
ten years. They will be 

U.S. or other developed ccuntrits 
to make up the deficit.
 

the 

Further specialized training will 
be needed in fertilizer
 

will be needed especiallY
marketing and use. Assistancetechnology, on foreign

for local training reducing dependence
in providing a base 

training.
 



Ii. StevI n;torl Prop;s,,] for pq- Project Object v 

A. Ju.if -n for Central Fuyllinr 

1. The 'projectac
trs-sfe..bi].ty in 

.ties hrave woi'ldwide i.mplications audteZrms o'f suppl:$ an-d demmnd, applicability- ofteainn , il... use deaonstrr±.ions nd ,methods of production
and use technologies.
 

2.. Central funding enables 
t1iely respoI-'e to issionrequests for lssistaInce, which in many cases are unpredictable undurnoama! buw2-tg project.cns processes. The dyn-mics of the LDCs'a,,ardnesc:" the i;:cr.t,:o 1Cane of fer-liZers, nd raoidl.. changing oppor
tu"nitjes in supplying avai.jbiiitQes worldwide demand 
 a hi fh degree offlexibiliN in A.I.D. fertilizer related technical assistance. 

3.. Centra! f unding
nened. 

assures the availability of expert, whenZ-:'plus pFrsorM2e:L c1110"ot be retbaincd on the ,d"-z-, - sla-fi of
the ccntractor on the 
 s . -umtion illthat they .. prolba1l'oy be ncedcd, 

4 'Te Regional Bmueaus nnd Central Engineering havestrong3y suvpo.t't.ed cc.n*tral funding 

5. Central f'unding also assures inter and intra-agencycollabor.ation, LDCs - 1.ission support in unison with UD/W 
 for well
coordinated technical and administrative bachstopping. 

B. Methods for Providing Technical Assistance 

I. .The National Fertilizer Developnent Ceniter of T.V.A.isVell staffed and ,.uipped to provide this assistance. It hac astaff of over 250 profLessional employees specializing in the variousphases of fertilizer production, distributioni, and use. It has thefacilities to suppozrt them including a library, computer, laboratories)pilot plant-s and shops. greenhouses and field plots. Over fifty of Istaff members have already worked in or 
I one more of the 23 LDCs to Wi4T.V.A. has provided assistance. Thrcugh previous work T.V.A. persolnelhave established good working relationships with A.I.D. staff both inWashington and the .Missions and with host government officials. There 
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is no comparable source of such concentrated, available, and motivated
 
expertise in the U.S.
 

2. T.V.A. responds to requests of Missions, the Regional 
Bureaus, Central Engineering and TA/AGF for specific information, 
advice and services by correspondence, by trips of specialists to 
Washington and to the LDCs and through laboratory, pilot plant and 
field studies at T.V.A. or abroad. It publishes data on the worldwide 
fertilizer situation periodically and reports on special topics as the 
information is assembled. These publications are either sent to Missions 
on a regular basis or when on the more specialized topics on a selective 
basis. T.V.A. is continuing chemical engineering, and agronomic investi
gations at the Center which are pertinent to the project. 

III. A.I.D. 's Current Involvement
 

AI.D. and its predecessor agencies have financed the purchase of
 
more than a billion dollars worth of fertilizer since 1958 for LDCs.
 
During FY 70 expenditures reached $65,000,000 down from $197,000,000
 
in FY 68. A.I.D. has lent 9r.agreed to l.end approximately $150,000,000 
for fertilizer plant construction and extended ovar $200,000,000 in
 
guarantees to cover the risks of investment in the LDCs. The local
 
investment resulting from these A.I.D. loans is at least double the
 
value of the loans and guarantees. In addition A.I.D. loans have
 
created a climate in which other investors were willing to risk their 
money in fertilizer factories.
 

A.I.D. has trained top personnel for many of the producing 
fertilizer factories throughout the developing world and supplied 
consultants to assist with their operation and management. Assistance 
has been provided in developing an agricultural extension service and 
schools which are training extension agents. Research has been and is 
being conducted on fertilizers and their use by A.I.D. personnel, 
local personnel whom they advise and their contracts with universities 
and regional institutes such as IRRI, CIAT and IITA. These efforts are
 
still going on, although on a reduced scale as a result of reductions 
in A.I.D. personnel. 

Highly efficient soil testing laboratories have been developed
 
throughout Latin America. These laooratories are being used by A.I.D.
 
as the ,spearhead of fertilizer use programs which seek to meet indivi
dual needs rather than seek convenient generalizations to be applied
 
to all situations.
 

New emphasis is being placed on tropical soils through research 
and development assistance contracts. Fertilizer will of necessity 
play a key role in the use of these soils. Water iaiagment and 
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irrigation are also important aspects of the current A.I.D. agricul
tural development program. Both activities will lead to greater demands
 
for fertilizer.
 

A.I.D. is continuing to supply fertilizer under concessional loan
 
agreement, to assist developing countries to make up their deficits.
 
The carrent level of A.I.D. contribution is $100 million. Two-thirds
 
of this is for fertilizer, the remainder for handling and shipping. 

IV. Course of Action 

A. Life of Project Projections 

1. Anticipated Accomplishmenl 

a By 1975 there will be data available on the computer 
on production _Ade and use.of fertilizer for twenty years classified 
by product, factory, country and region. Methods will be refined for 
predicting productioh and. demand. The data will also provide a ba,.s 
for judging accomplishments and pinpointing problem area. 

b. Preliminary evaluation of 50to 75 potbntial mining 
sites for fertilizer material will be made during the next five years. 

c. Production capacity of fertilizer factories in
 
coopeiating countries will be raised from the 1969 average of 61 percent
 
of rated capacity to 80 percent by 1975.
 

d. Investment in new factories will be encouraged
 
to help meet.increasing fertili7,er needs in LDCs.
 

e. By introducing more efficient methods the C & F
 
cost of fertilizer purchased through A.I.D. loans and grants will be
 
reduced $10 per ton below the cost if it were handled in the present
 
manner. 

f. Training courses -killbe designed, texts and 
matcrials prepared and instructors trained to present the courses 
in their'own country or region. Courses will cover all phases of 
fertilizer production, distribution and use.
 

g. The services of 50 to 60 men will be made available
 
annually to the Missions, Regional Bureaus, Central Engineering and
 
the Technical Assistance Bureau for planning, problem solving and
 
assessment of activities related to fertilizers.
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2. Funding 

Funding thr'ough FY 69 $ 399, 000Funded 
 FY 70 46,000Proposed Funding 
 FY 71 500,000
Projected Funding 
Fv 72 600,000
 

Breakdown of annual expenditures (based on FY -71 estimate) = 

Activity 
 Cost
 

Worldwide Fertilizer Statistics 
 $ 80,000

Fertilizer Packaging, Shipping


and Distribution 
 70,000
Evaluation of Basic Raw Materials 
 15,514

International Training 
 104'00
 
Fert'lizer Marketing 
 20,000

Testing of Experimental Fertilizers 
 15,000

Technical Support* 
 202,486
 

Total FY 71 
 $ 500,000
 
*Technical support funding includes $30,000 for service to
 
Central Engineering
 

The increase in funding from FY 71 to FY 72 is to cover the cost of
fully developing the marketing phase of the project which has been

deferred.
 

B. Activities for FY 71
 

1. World Fertilizer Statistics
 

Continuation of this activity will enable the tabulation,
collation, analyses, and publication of worldwide, regional, and country
statistics on fertilizer production capacity, actual quantities produced,
and projection of future needs in relation to present growth rates in
fertilizer use. The computerized data source enabied by this activity
is essential to provide rapid access and sorting of information to guide
the development of investment and credit policies of the LDCs and lending
agencies, whether domestic, regional or of an intternational nature.
Through a readily available source of information and analyses, LDC
Governments may evaluate the effectiveness of fertilizer production or
import, distribution and use policies. 
Long-term supply-demand projections
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are essential to PD-411/ policy objective of sustaining 
the 16 percent
 

annual growth rate of fertilizer use because of the 
long lead time
 

required to bring new fertilizer plants from the initial 
planning
 

stage to full production.
 

Fertilizer Packaging, Shipping and Distribution
2. 


Packaging, shipping and distribution of fertilizer make 
Large savings in these up a major component of the delivered cost. 


costs are possible through reducing losses 
and employing more efficient
 

An important contribution will be the transfer of 
operations


methods. 

from countries in which these costs must bermet 

in foreign exchange to
 

the importing country where costs can be met in local currency directly
 

recoverable through the sale of the fertilizer.
 

This activity will provide long-term benefits 
to the
 

developing countries b, 'mproving the efficiency 
of internal distribu-


The major benefit will be in reducing the current drain on
 tioh. 

foreign exchange and the debt load which they 

must assume to cover the
 

Both absolute savings and.shift fXom
 cost of importing fertilizer. 

dollar to local currency expense are important 

to A.I.D. and the U.S.
 

By reducing dollar cost, more fertilizer can 
be supplied within the
 

limited budget, or the savings can be used for-other 
commodities.
 

3. International Training 

Provision of specialized training in fertilizer produc

1ion, distribution and use is an A.I.D. objective made explicit in PD-l.
 

The persons now involved in these activities 
in the LDCs are performing,
 

but do not reach the standards needed to meet 
the demand for fertilizer.
 

,With need growing so rapidly, it
is impossible to train the necessary
 

'staff in the U.S. or other developed countries.
 

To permit training of sufficient numbers of managers,
 

operators, maintenance personnel and salesmen 
in the LDCs, courses
 

Even
 
which can be presented by local instructors 

must be developed. 

The courses
 

these cannot be developed separately for each country. 


with supporting materials and aides must be prepared in general 
terms,
 

Three such courses will
 
then adapted for use in particular countries. 


be developed during the year FY 71.
 

~/ PD-Il or M.O. 1612.10.2 of July 31, 9is a statement of A.I.D.
 

policy on fertilizer as an essential input 
for achieving the projected
 

agricultural sector development in the LDCs and of the various sources
 
employ to make sufficient 

and types of assistance which A.I.D. can 
A copy of the M.O. is attached as Annex 1.
 fertilizer available. 
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To assist personnel already trained to keep up with
 
advances in their field publication of Fertilizer Abstracts will be
 
continued.
 

4. Marketing
 

A.I.D. policy is to insure that there is no slow-dowm
 
in the rate of growth of fertilizer use in the LT1Cs. To achieve this
 
policy objective TVA will assist LDCs and USAID to identify problems
 
and indicate solutions ii the following areas: government policy, in 
terms of input cost and farm product price ratio improvement; and
 
assessment of inadequacies in infrastructure requirements in terms of
 

transport, facilities, management capabilities, and in most all aspects
 

covered elsewhere in this proposal. TVA's studies, fertilizer system
 

evaluations, and consultations will center on seven critical areas:
 

a) the nature and magnitude of established marketing systems (types
 

of systems); b) nature and magnitude of fertilizer supply and demand;
 

c) the existing fertilizer marketing infrastructure -- transportation,
 
credit, storage, distribution points, etc. d) financing and capital
 

requirements of existing systems; e) economic and social factors
 

associated with marketing fertilizers in the LDCs; f) educational,
 
-extension, and promotional programs used in marketing fertilizers;
 
g) factors inhibiting fertilizer consumption; and h) government policies
 

and practices as they relate to fertilizer marketing.
 

5. Raw materi.l Testing
 

The expanded service relates to PD-41 in the following
 

aspects: a) establishment of domestic manufacturing capabilities
 
Page 3, Item b. 1 is directly dependent upon geological exploration,
 
assaying of "core samples" to determine plant nutrient element content,
 

form and refraction processes requirements/limitations and probable
 

profitability. if ",ore samples" tested under this TVA service disclose
 

commercial potentials, national governments will be expected to finance
 

additional extensive testing. Missions are unable to forecast funding 

requirements,.and LDCs are reluctant to undertake geological surveys 
with such a low-probability'rate and normally high costs for testing.
 

The cost of developing numerous PIO/Ts by individual Missions might
 

exceed the proposed $15,000, and involve a great deal of paper work
 

and bureaucratic red tape.
 



6. Testing Experimental Fertilizers
 

New fertilizers offer potential savings through better

performance in the field, higher concentration with redcution in

shipping and handling costs and utilization of lower cost raw materials
 
or less expensive processes. Such new materials are being produced

and tested in the U.S. Supplying them to the LDCs and assisting in
 
their evaluation may lead to savings and will certainly increase the
 
competence of research personnel, .one of A.I.D. 's stated goals.
 

7. Technical Support Activities
 

Requests for assistance from Missions and Governments

of LDCs, Regional Bureaus, Central Engineering and TA/AGF are .covered
 
under this item. This includes sending advanced teams to LDCs to aid

in solving specific problems in manufacture, distribution, marketing

and use of fertilizers; supplying information for planning or to be
 
used in publications; evaludtion of specific proposals for production,

marketing and use of fertilizers in the LDCs and identifying new
 
processes, methods or systems which will have applicability in the
 
LDCs.
 

This support applies directly to the need of the LDCs
 
t
for assistance and A.I.D. s commitment to it as expressed in PD-41.
 

Assessment of overall need will provide the basis for establishing

goals and selecting the best means to achieve them. 
Investigation

of.a factory with low production can determine whether the cause is
 
one of basic design, improper control or inadequate maintenance.
 
The rapid growth in the amount of fertilizer to be moved has caused
 
both physical and managerial problems. Supporting inst;.tutions,

particularly those supplying production credit to the farmer but
 
also inventory credit to the dealers, are not providing services to

fit the need. 
Farmers still need more gLidance to get profitable
 
r-turns from the fertilizers they apply.
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MANUAL ORDER AGENCY FOR INTERNATIONAL L .ELOPMENT 
luu~l[" 

A.I.D. Fertilizer Policy' 


. Introduction. This statement on fertiiizer 

policy is intended to be fully consistent with 

the Agency's general agricultiral policy set 

forth in M.C. 1612.10 - The War on Hunger: 
Guidelines for Pmla in and Pror r.iin A.I.D. 
Assistance inAgricultural and ielated Sectors. 
R.C. 1612.10 recognizes that agricultural develop-
ment requires a "package" of ingredients, 
including governmental policies, technology, 

institutions, and infrastructure, as well as 

physical inputs for production; and that these 

factors are interdependent and must move more. 

or less in phase. The fact that this policy 

statement singles out fertilizer for special 

treatmept implies no judgment on its relative 
importance mnong these ingredients. Itinainly 

reflects the importance of the comiodity in
 
A.I.D. financing - both for imports and for plant 

construction. This manual order considers 

fertilizer use in relation to the priority A.I.D. 

objective of providing adequate diets to the 

peoples of the developing tmrld. The problem of 

,increasing fertilizer use is seen to be primarily 
a problcm of increasing effective demand; !nd the 
prime objective set for A.I.D. is to contribute 
to this end. The several measures directly 
related to enabling the farmer to obtain fertil-
izer are discussed. It should be clearly 
recognized at the outse:, however, tnat effective 
demand for fertilizer will exist only when 
conditions permit the farmer to use itprofitably. 
The farmer must be able to sell his produce at a 
price which provides an adequate incentive for 
him to buy and use fertilizer. The following 
policy guidance should be interpreted in the light 
of these considerations. 

2. Supply and Demand 1967-197S 

a. Findiiis 


(1)Total world fertilizer-production 

capacity in 1967 was 55 million tons, substantially 

in excess of total consumption of 50.7 million 

tons. The ratio of potential production to con-

sumption was 1.10 in 1967, is expected to rise 

to 1.14 in 1970, and then to fall off rapidly to 

1.07 in 1972. If the free world is considered 

separately (aprocedure which is not fully 

satisfactory, since a part of Communist require-

ments are met from free-world sources), the 

margin of potential production over consumption 

is larger - 43.1 to 36.7 million tons. The ratio 

of 1.17 in 1967 remains the sane in 1972. A 
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substantial amount of additional plant is
 
scheduled for construction in the free world
 
duixing the period 1967-1972, and LDC capacity
 
is expected to rise from 3.9 to 9.4 million tens 
a rate of incrcase exceeding that expected in
 
the developed countries. The situation after
 
1972 cannot be predicted with any confidence. 
On the basis of present indications, however,
 
excess capacity will diminish rapidly, and a
 
deficit could develop by 1975. Long-term esti
mates of supply and demanid are important because
 
of the long lead tin:e required to bring new
 
fertilizer plants from the initial planning -age
 
to full production. This lead time is around
 
three years in the U.S., and up to five years in 
the LICs. 

(2)The most uncertain factor in fore
casting future demand is the rate of growth of
 
fertilizer use in the LDCs. Use has been
 
increasing at 16% per year during the past five
 
years, and this has been an essential element in
 
the success of the "Green Revolution." However,
 
total consumption by the LDCs of some 6.2 million 
tons in1967 (nearly half from imports) was only
 
9% of that of the developed countries on a per
 
capita basis, and 14% on a per hectare basis.
 
The future rate of growth in the use of fertil
izers inthe LDCs cannot be predicted on the basis
 
of objective data or by projecting long-texm
 
trends, because none exists. The growVLh rate
 
achieved will depend, within fairly wide limits, 
on difficult policy decisions, separately arrived 
at in a score or more of developing countries, 
and on the energ, ir.determination with which 
these decisions ai carried out. Itwill be
 
markedly affected, also, by the policy of A.I.D.
 
and other donors.
 

b A.I.D. Policy
 

(1)The availability of jlew high-yielding
 
cereal varieties provides an unprecedented oppor
tunity to increase food production in the developing
 
countries and to improve the substandard diets
 
of hundreds of millions of peoples. These high
yielding varieties are effective only when heavily
 
fertilized, and if their potential is to be
 
adequately exploited, there must be no slow-down
 
in the rate of growth of fertilizer use in the
 
LICs. It is estimated that if the growth rate
 
of tho past five years isrtaintained, tngether
 
with necessary accompanying measures, food
 
production could be raised sufficiently by 1975
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pemilt most countries to meet the FAO 

'..,1sumption standard. 


(2)As a guide to planning, A.I.D. should 

establish this as an overall goal - i.e., con-
tinuing increase in fertilizer use in the LDCs 
at a compound annual growth rate of 1611. 

3. The Creation of Effective Demand 


a. Findings 


(1)Difficult as it will be to finance 

fertilizer in the amount mentioned above, the 

creation of conditions necessary to its effective
 
use will have to overcome more complicated prob- 

lenms. These problems ramify through the economic, 
political, and social structure of the developing 

country; and this manual order does not attempt 
to explore them fully. There _.re four elements 
of such critical iportance, hoever, that they 
must be taken into account. These are incentives, 
credit, knowledge (which includes research, 
training, and education), and distribution. 

(2)These factors are, of course,.import- 
ant for agricultural development in general, and 
success in dealinz with them, as with most aspects 
of econondc development, will depend primarily on 
the efforts of the developing country itself., 
However, A.I.D. can encourage goverr.ents to focus 

these problems, and can help those which do. 


b. A.I.D. - licy. A number of resources and 
inst'r-Liitalities are available to the Agency to 
promote general agricultural development and 
specifically to help create effective demand for 
fertilizer. These include P.L. 480 and fertilizer-
loan agreemenfs, the potential of private 
industry, and the Agency's technical-assistance 
capability. They should be used to encourage 
constructive actions in the following areas: 

(1)Incentives. Experience has shown 
that the re-arale :ertilizer resp.nse of the 
new high-yielding varieties tends to encourage 
experiments with its effect on other crops. 1he 
Agency's program'to expand the use of the new 
varieties isproving to be one of the most 
effective ways to increase fertilizer use. The 
creation of the relation between the cost of 
fertilizer inputs and the price of far produce 
needed to encourage fertilizer use may require
changes in government policies (e.g., the elimina
tion of inport duties, of controls on food prices, 
and other deterrents), and ray cost money. The 
potential of P.L. 480 and fertilizer-loan agree-
ments to induce policy changes needed to create 
Incentives to fertilizer use and to finance costs 
incidental to such measures should be fully 
exploited. 
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(2)Credit. A.!.I). should support the
 
development of agricultural credit institutions
 
and improved agricultural cr-dit for financing
 
improved inputs, linking credit to marketirg of
 
crops produced with it. Encouragement should
 
also be given to the development of bank credit
 
to private distributors to finance inventorie..
 
(Availability of credit to small stores for 
purchasing fertilizer has been a main feature in 
the success of the Philippine program.) ,In same 
cases itmay be desirable to seek agrepent'e:" the 
host country to comait part of the local curre:ncy
proceeds of P.L. 480 or fertilizer loans to t-.e
 
financing of agricultural credit institutions.
 

"(3) Research, Training and Educaticn.
 
A.I.D. should mount an expanded, systematic
effort to increase available knowledge conce.-.ing 
major- and minor-element fertilizer response z
various soil types and plant varieties, and t'e 
effects of various techniques of water iranage
ment. This should be an integrated effort, 
utilizing such resources as the T.V.A., the L-,d 
Grant Universities, and the U.S.D.A. cooperative. 
efforts between various agricultural research 
centers - national and inteinational - should be 
encouraged. The Agency should strengthen its 
efforts to build local competence inresearch, 
and to improve the agricultural extension ser
vices of the developing country, which will hi:'e 
the major responsibility for making knowledge
of fertilizer use available to the farmer. E'-an
sion of agricultural training at all educaticr.-hl 
levels should be encouraged.
 

,4)Distribution. In general, the Age..y 
should promote the distribution of fertilizer 
through private channels. Recognizing that in 
many LDCs, the scale of operations will not s-.=port 
a business limited to this activity, the Agen.
 
should encourage combined operations, with cre-i:, 
and with improved seed and insecticides. A
 
stronger effort should be made to enlist more 
active cooperation of the American fertilizer
 
industry in programs designed to increase 
fertilizer use, particularly in fertili:er de.....
stration programs, and in marketing and distr_".i
tion. The Agency should experiment with conr.--:ts 
with private Industry to establish local distr-::u
tion systems and train personnel, as ESS-1 has 2:ne 
in the Philippines and Central America. 

4. Meeting Increased Demand 

a. Findings 

(1) The major protion of the fertilize:
 
production capacity of 3.73 million tons whic.
 
now exists in the LDCs has been created in the
 
past few years. Although plant construction
 
costs are hiiher than in the developed countrits,
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ad plants normally operate at less than 701 of 
rated capacity (as compared with more than 90i 
in the developed cotaitries), in the aggregate, 
fortili:er production in the LDCs is a paying 
proposition, and effects significant savings in 
foreign exchange. 


(2)If an overall growth rate of 16% per 
year in the use of fertilizer is to be maintained, 
there must be increases both in LDC production 
capacity and in imports. Varying estimates have 

been made concerning the cost of constructing 
fertilizer plants in the LDCs; a rough average of
 
$400 per annual metric ton of plant nutrients 

provides an indication of magnitude,adequate for 

the purposes of this paper. (This figure includes
 
warehousing; railroad cars, or equivalent; and 

distribution outlets as well as actual mines 
and plants; but makes no allowance for infrastrur-
ture such as port facilities, railroads, etc.)

On the basis of present relatively finn invest-

ment plans, T.V.A. estimates that the total 
fertilizer productive capacity of the LDCs in 

1972 will be 9.4 million tons - an increase of 

5.5 million tons over the 1967 level. This 
represents a growth rate of a little better than 
a million tons per year. Assuming a continuation 
of this rate of growth through 1975, productive
capacity then would be 12.7 million tons, or 8.6 
million tons over the 1967 level. Applying the 

factor of $400 a ton for installed capacity, it 

,can be calculated that the addition of 8.6 million 

tons will.require a total investment of about 

$3.5 billion of which, say, $2.5 billion ":.ouldbe 
in foreign exc!.ange, and $1 billion in local 
currency. If a production rate of 75% is assumed,
12.7 million tons of production potential would 
yield about 9.5 million tons of fertilizer - or 

just 50% of the proposed annual target of 19 
million tons. Meeting the remaining 9.5 million 

tons needed to reach the target by imports would 

cost $1.7 billion per year. 


b. A.I.D. Policy. The continuation of the 
"G - Revolution" requires the availability of 
inc ,.. ing quantities of fertilizer. In a perie 
of exceptional financial stringency, exceptional 
efforts will be needed to assure that quantities 
needed are available. Policy must take account 
of A..D.'s own fund shortages, as well as the 
difficulties of the LDCs in meeting their foreign-
exchange requirements.
 

(1) Although the construction of
uneconomic facilities should not be encouraged, 
reasonably efficient local production which 
reduces import requirements and conserves foreign
exchange will usually be desirable. The imnr.ediate 
emphasis in this area should be on the provision
of technical assistance which will enable to the 
LDCs to. raise their present low level of production 
closer to rated capacity. 
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(2) Investment in fertilizer plants 
should normally be financed by private enter
prise, but A.I.D. should stimulate, promote, and 
support such investment. .' 

(3) A.I.D.'s funds for fertilizer procure
ment should be managed for maximum impact. This
will require relating fertilizer supplied more 
effectively to the specific soils and crops on 
which it is to be used, and this in tuirn will 
require an improvement inA.I.D. operations. 
(See paragraph 5.) 

S. 	Improving A.I.D.'s Effectiveness, and
 
Mobilizing Other Assistance
 

a. Findings. A.I.D.is total expenditures
for fertilizer procurement are now running close 
to $200 million per year; the Agency has lent over 
$100 million to fertilizer projects, has covered
 
$40 million of investment infertilizer plants
 
with extend risk guarantees, and has issued S170
 
million of political-risk guarantees. In spite
 
of these large-scale operations, the Agency itself
 
has limited competence in this field. It is
 
fortunate in being able to call on the services
 
of the T.V.A., which is uniquely qualified in
 
matters of production and plant design, and
 
whose activities and competence in the interna
tional field have steadily increased over the
 
past few years. Itis anticipated that there
 
will be an increased need for these services in
 
the 	future.
 

b. 	".I.D. Policy
 

(1)The responsibility for performing a
 
major part of theactions recommended in this
 
manual order will fall to cooperating agencies,.

including the T.V.A. The Agency's financial
 
support of these agencies will need co increase
 
significantly over the next several.years. These:
 
expanded activities on the part of the T.V.A.
 
will make the Authority more than ever what it has
 
already in fac: become--the world's only inter
national center for fertilizers. Itwould be
 
desirable to recognize this unique qualification
 
.by an appropriate descriptive name. For examplu,
 
personnel engaged primarily in activities abroad
 
might be called the "International Fertilizer 
Development Staff," or some similar designation. 

( (2)The cooperation of the American
 
fertilizer industry in expanding and increasing

the effectiveness of fertilizer use in the LDCs
 
should be more effectively enlisted. Arrange
ments should be nade with companies seeking 
investment guarantees on fertilizer plants for
 
their undertaking some advance work inbuilding

the market and developing a distribution system.
Possibilities of enlisting companies from which 
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A.T, , procures fertilizer in technical-assistance 

activities of this sort should be fully explored. 


(3) Tr lic past few years, the United 
States Gove.nent has conducted a campaign to 

increase the awareness of other donor countries 

and appropriate internntional organizations
the urgency of the food/population problem in 

of 
the 

LIJCs, and of the need for increased external 
assistance in this area. These efforts have had 

a measure of success, but the potential has not 

as yet been fully exploited. 


(a) The 1967 initiative of the O.E.C.D.
 
in fertilizer should be pursued, and attention
 
given to the question of when demand will begin
to catch up with supply and to opportunities for 
profitable investment in the LDCs. 
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(b)A.I.D. should review the Droblem of.
 
financing fertilizer plants with the I.B.R.D.,
 
and should explore the possibility oi developing
some .fore of World Bank-Governmicnt-Private
 
Industry program parallel with consortia or
 
consultative groups.
 

(c)The efforts of the various regional

Danxs in the agricultural field should be
 
reviewed, and the possibility of their doing more
 
to finance fertilizer procurement and the
 
ponstruction of new plants explored.
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