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Marketing, Transportation, and Distribution

The marketing, transportation, and distribution of
fertilizers is fully as important as production. The capitail
requirement  of the distribution system may equal or approach that
of the manufacturing facilities. This includes the cost of
transportation facilities; regional and district marketing centers
equipped with facilitics for storage, togging, and (sometimes)
bulk blending; and working capital to cover the cost of material
in storage and credit  costs, A significant portion of  the
farmer's  cost of fertilizer may be related to distribution costs;
sometimes even cxceeding 507, Obviously the aistribution system
should receive as wmuch  attention as  the production svstem in
government planning. In fact, the two systems are so dependent on
each other that any shortcomings in one will adversely atfect the
other.

The object of the distribution and marketing system is  to
ensure that the rvequired amount of the right kind of fertilizer is
on hand at the right time and place, and to convince the farmer
that  he  should buy and use it. All  of these functions are
critical,

Realistic Estimates of Demand

The importance of realistic estimates of demand on planning
cfficicnt production facilities has already been mentioned. 1t is
equally important in planning an efficient marketing system. For
this purpose, demand estimates need to be detailed by region and
district, by time requirements (weekly, monthly, seasonal), and by
type of fertilizer. Governments in developing countries should
encourage their fertilizer industries to  obtain  the specialized
information that is nceded for planning market programs. Such
governments  also  should  encourage  independent  projections  of
demand by both patriate and nonpatriate organizations and should
require, at the least, one of its own ministries to prepare  or
procure both short-range and  long-range demand projections,
Realistic demand estimates are so  essential to both fertilizer
production and marketing and government cconomic planning that
poor estimates  should not be  tolerated; until government  is
confident  that it can produce reliable estimates, relying on
outside expertise for assistance may be preferred.

Development of Tnfrastructure

o]
[

When plans are made fo; manding the production and use
fertilizers, onc¢ of th t bottlenecks in many countries i
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from the producer to the farmer, this is seldom practical except
for farmers in the immediate vicinicy of the fertilizer factory.

In one system described by the World Bank Consultative Group
on Food Production and Investment in  Developing Countries, the
distribution system is  divided into regional marketing centers,
cach cquipped to distribute about 35,000 tons of fertilizer per
year through 80 retailers, cach with 1,200 farmer customers. ™ The
regional center  will  have storage facilities, soil  testing
facilities, and agricultural advisors; it may have bulk-blending
or granulotion facilities to prepare compound fertilizers. The
retailers provide additional storage and  are responsible  for
transport  from  the regional center.  The regional centers may be
operated by the fertilizer manufacturing organization, or they may
be operated by a separate organization.

In other systems fertilizer marketing and distribution mav be
integrated with crop collection, processing, and marketing. In
this case two or more distribution systems may oe needed, such as
one for cash crops for export and one for farmers producing food
crops for domestic constmption. The number of marketing
organizatious also requires some consideration, There are
advantages and  disadvantages in permitting several organizations
to mo-ket fertilizers, which will wvary from one country to
anothe. .

The advantages aund disadvantages of cooperative marketing are
generally well known. Nevertheless, it has becn difficult to
attain the advantages when cooperatives have been organized in
developing countrics. Almost always the difficulties have stemmed
from the cooperative having been organized by the government and
run according to government needs and concerns. In the few cases
where farmers themselves have formed cooperatives, experiences
have been more tavorable. Such cooperatives often prove to be
efficient and provide fertilizers to their wmembers at minimum
cost.  Such cooperatives have been conscious of Cheir member needs
but have not always been successful  in obtaining the kinds of
fertilizers and services needed.

One principle that sheuld wnot  be overlooked is  that the
effectiveness of fertilizer use is primarily dependent on the
farmer, and the farmer most often turns to his local vetailer for
advice, Therefore, the government should take necessary steps to
ensure that retailers are properly informed about how to give or
procure uscful information for their farmer customers.

3. Document F, December 2, 1975, ref. FP1/76/1-7.
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1. Establ ishment of quotas of people assigned to an industry.

2. Establishment of special training and development programs to
prepare  people to move from one industry to another, or from
the educational systems to industry.

7

3. lheentives  to o an industry to stimulate movement of people
from once industry to  another wnd/or  movement  of pecople
seographically,

stry Personnel and Training

From policies suen as the two previously listed, a logical
next step is to have g policy  that  cach majoer industry will
acquire  and  develop o work foree vonsistent with the needs and
aspirations of the industry and compatinvle with the country's hest
interests, Saiie practices and procedures  that  would  be
appropriate to the tertilizer industry bres

l. Advance planning  is  necded (o CRsUre that wel l=qualified
personnel will be available  when  and where  necded. This
should be valid whether prople are nationals or ex=patriates,

2. Training  programs  should  be developed  that  will  cnsure
cont inuous and competent manning ot the  organization. Such
programs will include:

a. Management and supervisory training Drograms,
b. Extension programs for dealer and farmer education.
C. Skills training programs for technicians, plant

operators, maintenance people, ete.

d. Marketing  progroms including distribution, promotion,
and sales when and it appropriate.

C. Definite  commitments to and from foreign organizations
about work foree developaent so that they will be able
to plan programs without the fear of being terminated in
mid=program. (This will avoid high built-in costs  to
prevent  losses  and  assure that g work force will be
trained.,)

3. Specific personnel policies  and/or practices  should  be

developed to encourage cftficiency  and  provide incentives,
Examples are:

36



a, Prepare pesition descriptions that clearly define the
work to be done.

b. Compensat ivn programs that provide competitive pay and
tringe benctits,

C. Incentive plans that are challenging and reachable based
on standards of performance that arce mutually

acceptable.

d. Communication to work force of  alrernate paths for

advancement.

e. Antivipate and project job opportunities tor the future
(avoid  "erart complex'  which assures workers

obsolescence over time),

In summary, suggestions reor government and  fertilizer industry
policies related to buman resource managenent are:

1, Develop and maintain a valid national human resource
inventory.

2. Develop a national system to assure  that  appropriate  human
resource will flow te industry scgments as ncedoed.

3. Each major industry will acquire and develop o work force
consistent with woneeds of  the industry and compatible with

country's best interests,

4, Establish ¢lear persunnel policies that will provide
incentives for efficient job performance.

Investment and Financing

It has been estimated that for the developing countries as  a
group Lo attain fertilizer production self-sufficiency by the year
2000 the capital investment in major nitrogen and phosphate plants
would amount  to over $30 = 10" over the period 1980-2000. (This

figure is based on the value of  the U.S. doltar in  December
1975.)

Additional costs will be involved in mining and beneficiation
of raw materials and potash salts, in distribution and
trangportation facilities, and in infrastructure. The total
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capital requirement is difficult to cstimate, but it is likely to
be well over $100 x 10” for developing countries as a group for
1975-2000.

In reviewing case histories of cooperative financing of
several fertilizer plants in developing countrics, it is  evident
that loans and grants have played a large part in Financing many
of these plants.  Often the loans are on concessional terms, as to
interest  rates and repayment schedules. Alsc, it is evident that
financing of (his type may be inadequate tor future expansion  of
the fertilizer industry in developing  countries  on the seale
projected., Therefore, it seems Pikely that  more  investment
financing will be  required in th future, The purpose of this
section is to sugpest sovernment:l policies that will Cloourge
Forcign and domestic investment in new fertilizer plants. Some of
the policies sugpested should alsoe be helpfal in obtaining  loans

alnl
’

from the World Bank or regional banks; o sound, viable project may
well attract both investment capital  and  supplemental financing
from lending agencices.

[nvestment  capital  may  be lassified in two general types:
loans (bonds or debentures) thar pay a fixed rate of  roturn,  and
cquity capital in  which the rate of  return depends  on the
profitability of the coterprisc.  The investor mav not necossarily
expect to o reccive  his return divectly o in the form of cash. For
instance, farwmers, cooperatives, and pliantation owners mav  invest
to ensure  a supply of fertilizer at o reasonabloe price.  Their
return may  consist ol o svstem of  rebates  or discounts un
fertilizer used.  Foreijgn organizations or povernments may invest
for the same reason,  Raw material suppliors mav invest o ensure
a  profitable market for  their product (natural gas, phosphate
rock, sulfuric acid, cteo). In this case the investor eHpects  to
make at least a part of his profit rfrom sale of raw miaterial,

It s self-cevident that investment capital can be attracted
only when  the  iavestor oxpects to receive a return . on his
investment  (direvet  or indirect) that is higher or more certain
than alternative uses  of  his capital, This means  that  the
fnvestor must  expect the operation to be profitable,  Therefore,

governmental  policies discussed proviousty  that pormit and
cncourage plant operation  at maximum  capacity oand  minimum
production cost  are very pertinent to inspiring investor
confidence. Maximum  trecedom  to make decisions by management of

the producing organization is particularly helptal.  Such  freedom
implics minimum  control by  governmen! consistent with national
objectives.  Even when the manufacturing organization is partly or
wholly owned by the government, it can function most efficiontly
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theory, this allowance compensates the company for the
diminishing valuc of its raw material resource and encourages
exploration for additional resources.,

4, Development rebates may be provided based on contribution to
locai or national ceonomy,  or  on  development of natural
resources.

5. Exemption from severance taves or excise taxes on raw

‘materials used.

6. Exemption from import dutics on imported plant equipment,
Imported raw materials, Sparce parts, and supplies.

7. Exemptions or  concessions on caport taxes on fertilizers if
necessary to wake  the  products competitive on the world
market. Encouraging  cxport  of production in excess of
domestic needs will help keep the plant operating at a  high
percentage ol its  capacity and thereby  lower production
costs.

1
v

8. AlTowance of rapid depreciation rates for tax purposes mav
used to stimulate investment. This offers the investor a

prospect of relatively rapid recovery of his investment,

Carctful consideration should be piven to the effect of  these
concessions on the national veonomy betore reaching a decision.

Nationalization or Industry

The possibility that cthe government may nationalize a
fertilizer plant is  a strong  deterrent  to  investors. This
deterrent effect can be minimized bv a guarantee of full

compensation in case of nationalization. However, there is always
the  possibility  that  a guarantee by one government will not be
honored by a subscquent government.  Therefore, the stability of
the  government  is  an important  factor. Cuaranties of foreign
Lnvestment may be supplicd by international institutions (USALD,
World Bank, cte.),

Export of Profits or Capital

Quite often potential foreign investors are not interested in
situations that scverely restrict recovery  of  their profits in
their own currency.  Therefore, a suarantee that export of profits
will be permitted will be an cncouragement  to investors, A
similar situvation applies in case the investor decides to sell his

40


http:Capit.al
















In view of the large number of possible means for improving
the efficiency of nitrogen use, a goal of 207 improvement (such as
increasing efficiency from 50 to 607, or from 25 to 307)  seems
realistically attainable, and perhaps overly conservative.  Much
improvement could resuit from application of present  knowledpe.,
This is basically the responsibility of individual governments
although international agencics can and do assist.

One promising arca for rescarch  on improving nitropen use
efficiency is  the ficld of controlled-release materials. The
object is to decrease losses by leaching, runnify, or
volatilization by releasing nitrogen to o the seil =olution
gradeally in accordance with crop needs. [t s beyond  the  scope
of this chapter to revicw the numerons studies ot production and
use ot controlled-release nitropen fertilizers. Porhaps it will
be  sufricient to point out that very substant ial fmorovement in
nNitrogen ¢t iciency (often as much as 307 ) has o been desonsteated

in experiments with rice and other cropsoin Peru, Korea, Taiwan,
and numerous other countrices.  The main problem ix the higher cost
of controlled=release materials.  Soltur—coatod aren appears the
most lLikely to vicld benetits in exeess of ils cost on food Crops.
The results to date appear to Justity turther study,

Another method  vor  improving ctricieney or nitrogen use by
paddy rice s decep placement (10=15 cw below the soil surrace) o1
Wea or  anmoniun sultate at o the proper distance between rows.
Experiments by the International Rice  Rescarch  Institute (IRRD)
have  shown  that this placement substantially fwproves vields and
nitrogen use ctticivncy.  The mechaical difficnlties or expense ot
achicving this placement with prilled urea led to experiments with
large pranules or briquettes (1=4 w) of urca, which proved ecasier
to  use  and  ettoective. The  cost of producing such granules or

briquettes is heing cvaluatod.
bri Lt is | s Tuat od

Numerous experiments have shown that  roliar application  of
nitrogen and  other nutrients can be more efficient in certain

cases than application to  the soil. However, there  arve  many
drawbacks  and/or  limitations. Recent experiments in the United
States  and  Brazil  have  shown that  roliar application can

dramatically increase the vield of sovheans and some other nrains.
Timing of the applications is (riticaly it wmust  be during the
formation and  development of sced.  Solution cemposition i also
eriticaly it must contain N, P, K, and S in definite ratios which
depend  on the crop. High soil  fervilicy or adequate  soil
fertilization is also necessarv.  Caleulations indicate in some
cases  the nitrogen content of  the increased yield of grain is
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not always available, Tt is known that in  such situations,
efficiency of  soluble phosphates is improved by granulation, but
little inftormation is available as Lo optimum  gronule  size  or
placement  for many tropical  soils.  Also, some watcer insoluble
phosphates have piven better results or Dipher  vilae: ont ratios
than  soluble  phosphates  in some tropival soils.  Foamples are
pround phosphate  rock  tor direct  application, phospliit e rock
sintered  with  soda ash (Rhenania phosphate) and phosphiate rock
fused with olivine or serpentine  (caleium magnes i phosphate) .,

The  Timing  citect o these materials  or sccondary nutrient
elements may also contribute to their Ccliectivenes:., These
examples  should  serve (o stimalate rescarch on other,  loss
expensive phosphates that may be more oitective on tropic solls,

When new Tands are developed by sovornments ror ariculture,

the  government  wmight  well  consider o basic application or
phosphate o1 Tiwe or both as a part of reclamation cost.  Such
costs could be viewed in the  same light  as=  other  reclamat fon
costsy clearinge, irrigation, or drainage of SWALPY ATreas, For

acid soils, the basic application micht ceonomically be supplicd
as pround  reck phosphate, Urten, even small domestic deposits

could be utilized.

Erticiency ot potash fertilization may be in the range ot 50—
A57 according oo some sources. However, in miny soils, potash not
used by one crop remains in the soil and nay o be used by later
crops.  On the other hand, losses of potash by leaching are Faivly
common on soils ob low cation retention capacity, or  on coarse—
textured soils o areas or high rainrall.  In these cases, slow—or
controlled-release materials may be usetul in  dmproving
efficiency. Examples are coated soluble potash salts and shight v
soluble  compounds  such  as  KMuPO, . Also, crops tend to take op
more potash than they nceed when the” supplv  is  adequate  (lasury
consumpt ion}, This  excessive  consumption docs not increasce Che
quantity or qualiry of  yiclds and hence  is  inetrticient  use.
Luxury consumpt ion may be controlled by proper control or quant ity
and timing  of  applications, or bv use ol controlled-roloease
materials.  However, there is a need for rescarch in this area.

Deficiencies in o other elements (Ca, Moy, S, dn, B, etel) can
be just as disustrous to crop  vields as dericiencies or mijor
nutrients,  and can cause inefticient use of major nutrients.  The
principal rescarch needed at present is more intormation about the
extent  and  Tocation of needs.  When this inrormation is at hand,
there may be a need for rescarch on the most efficient means  for
supplying the needs.
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use, and probably rightly so. In areas where fuel shortage is
less acute, animal dung is generally returned to the s0il either
by collection and distribution or by natural processes. Recyeling
manure merely returns to the soil nutrients that were derived from
it, but sometimes in 4 more available form or at a more advan-
tageous  location. In general, there  secews to be little
opportunity for greater utilization of rural wastes, although
there may be opportunities to utilize it more  etficiently, One
such possibility is anacrobic Fermentation to produce methane with
utilization of the residual for rertilizer, This method holds
promisc  of  recovering both  the cenergy  values  and fertilizer
values. The process is the basis of "bio-gas"  plants which are
sald to be  increasing rapidly in  nuumber in India. Anacrobic
fermentation may also produce methane in sanitary landrills, and
collection of substantial amounts of me-thane from this source is
claimed to be possiblc.

Utilization ol organic wistes ror nethane production
apparently is already well advanced in Chine, it is reported that
over 400,000 "marsh gas pits" located  in nearly 1,000 counties
produce methance—containing  pus by fermentation  of night soil,
garbage, grass, stalks, and other crganic materials (5). The ga
is used for ruaral cooking, liphting, and heating, wid even as fuel
tor small cement plants, Presumably,  the  residue <s  used for
fertilizer.

The  main opportunity for greater utilization o fertilizer
values in waste materiols appears to lic in methods for utilizing

urban  waste: sewerage,  garbage, and trash. Unfortunately, the
technical and  cconomic problems  are  formidable. Urban  waste

contains  pathogens that  must  be destroyed te prevent spread of
disease.  leating by drying or vcomposting of  the waste under
properly controlled conditions destrovs  pathopens,  but  the
nutrient content of the compost s so low  that it is  seldom
sufficient to  pay the cost  of transportation to rarms. Sone
municipalitics have profitably sold dried sewerage  sludege for
fertilizer or soil amendment. However, the market consists mainle
of home gardeners who  perceive  some unique  value  in o organic
sources  of fertilizer, which has not been confirmed by scientific
data, So the use of urban wastes as fertilizers seems generally
unprofitable, cither to  the producer or consumer. There are
exceptions when properly treated town wastes can  be utilized in
immediately adjacent agricultural areas. FEven then there is some
danger that repeated application of the large quantities of urban
waste which would be required for adequate fertilization may
result in toxic accumulations of metals, such as cadmium, mercury,
chromium, zine, or copper. The concentration of these elements in
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The fertilizer-related activities of FAO have been summar ized
by F. W. Hauck.” The well-known FAO fertilizer program that was
initiated in 1960 under the Freedom from Hunger Campaign deserves
special mention because of its successful impact on fertilizer use
in many countries. The United Nations Development Program  (UNDP)
also carries out fertilizer development programs. Many other
international agencies of individual povernments and nongovernment
institutions participate in this type of work. For instance, I1RRT
has recently decided to adopt a policy of emphasizing research to
improve the ef:icicncy of tertilizer use on rice.

Perhaps there is a need for better coordination and
cooperation amony  the numerous international agencies and
institutions that attempt to assist developing  countries 1in
agriculcural  development  in general  and  fertilizer usge in
particular, Sometimes the results or the work seem contradictory

and confusing. It sometimes happens that the fertilizer programs
attempt  to  transfer  the techniques  of developed countries to
developing countrics. The results are not always  helpful, Une
reason  is  that developed countries are mainly in temperate zones
whilte developing countries are  located mainly in  tropical or

subtropical areas. Thus, soils and climates may be quite
different.,  Also, sophisticated techniques  that are useful in
developed countries may not be helpful in  some developing

countries.

Technical Assistance and Training

Policies of international institutions should be concerned
with getting technology into practice:; such policies and the
practices and programs that evolve should support the mission of
the institution involved.

Manpower Training and Development

International institutions should assist individual countries
(and/or groups of countries when needs are compatible) to meet
manpower requirements for effective production, marketing, and usc
of fertilizer, It s necessary to be mindful of the fact that an

5. F. W. Hauck. '"Identification and Development of the
Fertilizer and Pesticide Industries Served by ECE," pages 70-76.
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Self-Sufficiency and Regional Trade Policy

Many countries are following a nationalistic policy of
becoming self-sufficient in food and fertilizer production at
almost any cost because they deem it essential for the stability
of the country. In many cases the costs of such moves are
completely out of proportion to the benefits that are likely to
arise. There is cevidence that regional cooperation dealing with
the sharing of resources midy be a more logical step in the
development process,

International agencies providing loans or grants need to
consider fostering activities that ¢ncourage regional cooperation
and avoid funding national projects that are much less economical
than some regional mode of cooperation.

64








