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INTRODUCTION 

1.     The Report  of the Pirat Consultation Meeting on the 

Fertilizer  Industry considers infrastructure  in paras 26  to 

34.     Paragraphs 29,  30 and 32 reas as  fcllown: 

"29. The Meeting recognized  that  the absence of an 
infrastructure  should not be allowed to inhibit 
decisions to set up plants.    On the other hand,  the 
Meeting felt that the setting up of plants would 
assist  in the over-all economic development of less 
developed areas and would stimulate the creation of 
an infrastructure." 

"30.   Conside-ing the costs involved in establishing 
an infrastructure and the need to produce fertilizers 
cheaply so that they would be within the reach of the 
fanner,   the Consultation Meeting was of the view that 
it would not be correcto to expect  fertilizer projects 
to bear the total costs of infrastructure.    There was 
a need to define and demarcate clearly those items of 
infrastructure that should fall within the 
responsibility of the State and public authority and 
that   should consequently be financed from the public 
exchequer, and items of infrastructure which were 
directly associated with fertilizer projects." 

"32.  The Consultation Meeting felt  that the demarcation 
must be so arranged as to reduce,  as far as possible, 
oapital costs in fertilizer projects and,  consequently, 
total  production costs. 

2. Under the sector dealing with follow up to the Meeting, 

paragraph 69 read as follows« 

"69.  The Consultation Meeting,  bearing in mind the 
importance which it attached to the establishment of 
an infrastructure in developing countries, requested 
the UHI DO Secretariat to prepare a detailed document 
on the infrastructure required for fertilizer plants. 

3. The purpose of this paper ist 

(a) to identify the different items infrastructure 
required for the production and distribution of 
fertilizer and the investment required for 
establish them; 
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(b) to consider the demarcation of responsibility 
for establishing such infrastructure between 
the fertilizer enterprise and the State of 
other public authorities} and 

(c) to suggest terms and conditions appropriate for 
financing such infrastructure. 

4.    Part A of the paper discusses the infrastructure needed by a 

fertilizer plant.    ' art B is a case study of the infrastructure 

required for nine fertilizer plants built  in one developing 
country.-' 

5.    Part C of the paper considers the different items of 

infrastructure needed for the distribution of fertilizers. 

Part D is an illustrative case study of the total investment cost 

of the infrastructure required to distribute 300,000 tons of 
fertilizer materials.—' 

J/   Parts A and B are based on a paper prepared by Mr. 8. Sondar 
acting as consultant to IWIDO. 

2/   Parts C and D are based on a paper prepared by Mr. J.M. Boudmwijn 
acting as consultant to UHIDO. 
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CHECK-LIST OF TOE INFRASTRUCTURE REQUIRED FOR THE PRODUCTION AND 

DISTRIBUTION OF FERTILIZERS. 

6.    The Report of the First Consultation Meeting (paragraph 26) 

classified the infrastructure requirements of the  fertilizer sector 

as including: 

(a) Transportation infrastructure (roads,  railways,   port 
facilities,  railway rolling stock,  ships etc.) 

(b) Utilities infrastructure  (power supply,  water supply, 
and a drainage and effluents disposal system) 

(c) Raw material infrastructure (critical raw material 
inputs, supply of feedstock) 

(d) Marketing infrastructure (storage facilities, and 
distribution net work) 

(e) Infrastructure of Agriculture Extension Services and 
Modern Agronomic Practices. 

(f) Human infrastructure (entrepreneur skills, managerial 
skills, maintenance and operation skills) 

(g) Policy infrastructure (the board framework of government 
plannings, laws, and pricing and economic policies) 

To this  list should be added "Social Infrastructure" which would 

include housing amenities, hospitals, schools, recreational facilities 
etc. 

7.    The above categorisation of infrastructure would cover the 

requirements of the entire fertilizer sector.    The items of physical 

infrastructure requiring capital investment are listed in table  1. 

This is an attempt to provide a complete oheck-list of all items of 

infrastructure that may be required. 
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TABLE   1.       CHECK LIST OF THE INFRASTRUCTURE REQUIRED FOR THE PRODUCTION 

AND DISTRIBUTION OF FERTILIZERS 

INFRASTRUCTURE REQUIRED FOR THE PRODUCTION OF FERTILIZERS 

1. Utilities 

Captive power supply 

Connection to public power  supply 

Water supply 

Drainage and effluent  disposal  system 

Site for fertilizer plant 

Communications systems 

2. Workshop facilities for heavy maintenance 

3-  Transportation infrastructure 

Roads 

Railways including marshalling yards 

Port and un loading/ loading facilities 

Road vehicles, railway rolling stock,  ships for transporting 
raw materials 

4. Raw materials infrastructure 

Treatment facilities for raw materials such as beneficiation 
plant for phosphate rock or gas treatment facilities. 

Pipeline for supply of gas,  fuel oil or naptha 

Off-site facilities for handling and storing raw materials 

5. Human infrastructure 

Basic education facilities 

In-plant and on-the-job training 

External training courses in plant operation and maintenance 

6. Social infrastructure 

Houses 

Schools 

Hospital and medical facilities 

Other public buildings and recreational facilities 

INFRASTRUCTURE REQUIRED TOR THE DISTRIBUTION OP PSITILIZERS 

7. Marketing infrastructure 

Storage facilities for distribution to farmers 

Local blending plants 

Storage facilities for fertilizer for export 

Road vehicles, railway rolling stock,  ships for distributing 
fertilizers 

8. Agricultural extension infrastructure 
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PART A.     THE INFRASTRUCTURE REQUIRED FOR THE PRODUCTION OP FERTILIZERS 

I.    ADDITIONAL ITEMS OF INFRASTRUCTURE OFTEN REQUIRED BY A FERTILIZER 

PLANT IN A DEVELOPING COUNTRY 

8. The infrastructure items required by a fertilizer plant in a 

developing country which add to the total investment required to 

establish it,  can be considered in the following categories: 

(a) "On-site" facilities which form part of the project 
cost. 

(b) Infrastructure relating to "off-site" facilities but 
located within the battery limits of the fertilizer 
plant. 

(c) Infrastructure facilities required to support the 
operation of a fertilizer plant located outside the 
battery limits of the plant. 

9-     Infrastructure items in the first category are normally attributed 

to the project to establish a fertilizer plant.    AF, a general rule, 

the facilities required in a developing country :..>e more extensive 

than in a developed country.    For example, workshop facilities 

particularly for heavy maintenance are usually more extensive in 

developing countriesj    in developed countries such facilities would 

usually be available close to the site.    Similarly, warehousing and 

storage requirements for spare parts and other supplies have to be far 

more extensive in developing countries. 

10.  Infrastructure items in category (b) includes facilities such as 

railway marshalling yards,road despatch facilities, associated road 

links located within the plant site.    In developing countries, both 

rail and road facilities are usually provided in case one or the other 

service fails.    In developing countries, the public power supply 

authorities ray sometimes ask the fertilizer project to accept power 

supply on transmission voltage and provide for transformer and switch 
gear facilities at the cost of the project. 

11.  Infrastructure items in category (c) consists of a range of 

supporting services such as port and harbour facilities, rail road 

and marshalling yards, power supply up to project site, water supply 

up to project  site, township and other amenities etc.    In developed 

countries, hardly any capital costs are incurred by the fertilizer 

project authorities on items of infrastructure under this category 

whereas in developing countries,  the fertilizer project is often 

expected to bear the cost of some of these items of infrastructure. 



II.    DEMARCATION OP RESPONSIBILITY FOR PROVIDING INFRASTRUCTURE 

FOR THE PRODUCTION OF FERTILIZERS 

12. Part  II  considers which it ms of the infrastructure listed 

in Table   1  fonJ an integral part  of the fertilizer project and 

should be provided at the cost of the project and which items of 

infrastructure it should be the responsibility of public authorities 

or the State to provide. 

Utilities Infrastructure 

13« The power   supply system for a fertilizer complex has four 

major components: 

1. Power generation 

2. Power transmission 

3. Overall  system design in power generation,  power 
transmission and facilities at the power supply point 
to the conburners. 

4. Arrangements for the reception of power and distribution 
at different voltages within the project. 

Any deficiency in any one of the above areas would severely 

reflect on the power supply characteristics to the fertilizer 

complex.     Reliability in power supply not only in terms of adequacy 

but also in terms of stability is essential for the smooth and 

safe operation of a project. 

14' The cost of power generation,  power transmission and overall 

system design of the facilities up to the point of power supply 

to the fertilizer complex should be borne by the Electricity 

Authority.    A fertilizer project is entitled to the same treatment 

as any other bulk consumer of power and there is no reason why a 

project should be required to bear the cost of extending the 

transmission line to the project  site.    The extension of transmission 

arrangements to make power available at the boundary of the fertilizer 

plant would help in generating demand for power for agricultural 

and other uses, en-route.    The cost of arrangaments for reception of 

power and distribution within the project, including facilities for 

stepping down the voltage t„- the level« required for different 

duties within the project, should obviously be at the cost of the 

project itself. 
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15«   Instability in the generation and transmission of power 

is characteristic of developing economies.    Often timeB,  therefore, 

it becomes necessary to provide for captive power generation 

facilities in a fertilizer complex to protect  the sensitive 

equipment  from the unstable power supply characteristics of a cental 

grid.    A  captive power plant with a capacity for the generation 

of about   15  to 20 MW could cost about S   15 to S 20 million.     This 

is an item  of infrastructure not required in developed countries. 

Being an additional capital cost  to the fertilizer complex imposed 

mainly on account of the instability in the general power supply 

system,   it  could be argued that  the entire  cost of captive power 

generation  facilities should be borne by the public exchequer. 

However,   since a captive power generation  facility is essentially 

a part of the fertilizer project and is integrated with the steam 

system on the basis of a total energy concept,  it would not be 

possible for an external agency to own the facility.    As an alternative, 

therefore,   it would be necessary to make funds available for a captive 

power generation facility on soft terms.   It would also bo nooeeaary 

for the State to accord to the captive power generation facility in 

a fertilizer project, such fisoal and other concessions as are available 

to Electricity companies. 

16.   1*8 requirement of water supply for a fertiliser pleat is 

usually met either through an irrigation source or a natural 

water stream like a river.    It may also become necessary in some cases 

to make additional arrangements such as the construction of a dam or 

a reservoir to ensure adequate availability of water through out the 

year.    As in the case of power,  the cost of arranging for adequate 

supply of water up to the boundary limits of the project,  including 

the construction of dam-reservoir or other facilities necessary to 

augment water Bupply, should be borne by the service agency.    Any 

arrangement required within the project for storing a certain 

minimum days requirement of water as an insurance against any possible 

disruption in the supply should be at the cost of the project.    Here 

again as in the case of captive power generation facility,   financing 

for the construction of a reservoir within the plant premises should 

be on soft   terms. 



- 8 

r-   As regards the drainage and the effluents disposal system, 

the  resronr^b-nt,"   for tnatin,- the  effluente ari  hrinftinp: down 

the   level   of   treated  effluent  at   the point   of discharge,  to  the 

ntandardn nrenoribed by the vanour  noilution  control  authorities 

m  a  country   should   lie entirely with  the project   authorities, 

farther arran^ementn   for the  din charge of the   total  effluent 

from an  industrial   area should be at   the  cont   of  the exchequer. 

The  cont of  faci li ti ec for monitoring the  levels   of pollution 

outnide the  orojectn  should also  be  borne by the   Pub'ic Authority. 

18. The land required for the construction of the fertilizer 

project  should  be at   the cont  of the project.     Government 

assistance would,  however,  be  required to acquire   the land at 

reasonable rates   for  the project   so that  the project authorities 

are not required to  nay an exhorbitant price,   which,  becomes 

inevitable  in direct  purchases. 

Transportation Infrastructure 

19. The development of railway, roads, port facilities, ships 

etc.  would be  essential for the  successful  implementation and 

operation of a fertilizer project.     The creation  of such facilities 

would also generate  the growth of industries and  commerce in the 

area,  and  secondary and tertiary employment.     It   should,  therefore, 

be  the responsibility of the public authority to  take on the cost 

of development  of the transportation infrastructure as may be 

required for a fertilizer project. 

20.   it usually becomes necessary to extend the railway line 

from a port  or a main railway line to meet the developing countries 

for the railway authorities to lay and maintain  the railway  line at 

the cost of the project authorities although the ownership of such 

a line would best with the railways.     Considering,  however,  the 

additional cargo and revenue that would accrue to the railway 

system from a fertilizer project not only railway  lines up to the 

limits of a plant but also the track facilities within the project 

should be borne by the railway authorities. 
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21. the development of port  facilities as are necessary 

for  receiving  airi   ie"natchin<* shinn   -h^i I )   ho  at   »ho  cost   0r 

the  nor-t   a'it,hnrUiep.     Any   snoci f] c,  arrangement';   ar mn"  bo 

reanired   in   th«  nort   ror unloaUn- ani   ^oni'  ^erMM'or  -a-; 

matorral   or   for  dcsnatohi n<*   fer^M-orr-   :hnul|   a¡;in  :^  at    t-ho 
nr)"'   of  nor1,   authorities  or   -'»v^ior,;   COTI nan1 f-,. 

Raw Material   Infrastructure 

22. in most developing countries, the exploitation of raw 

material» like   rockphosnhate  and  sulnhur and   the  production  of 

feedstock   like  natural   fas,   naphtha,   fuel   oil,   etc.  an,  made 

at the   cost   of  the State of  concernei  agency  ini  rn* a*   tN» 

cost  of  the   fertilizer nroject.     Tt   m not   'he normal   nranti-e 

in developing countries  for   fertiliser nro)^r.t..   , n  ,)VJQ  r.ap+ivo 

facilities  for  the production  of raw maten al-f^^stoe1:.     The 

arrangements   for the  supply  of raw materi a i -'oo istock,   in^udinf 

storage  in  transit,  are,  however,  not  uniform  and   aro ei ther at 

the cost  of  the  supplying agency or at  the   cost  of the  re^t i 11 /,or 

project   or a  trading agency.     As a matter  of policy,   it wou1!   Se 

desirable  if  fertilizer projects are  required only to prov1ie 

storage within   the project   itself to maintain  the minimum 

required inventory.     Tn  developing countrien,   even  the  inventory 

nrovision  for  raw material   and  feedstock has necessar1 ly to  he 

higher  as compared to developed  countries  an  the   lead  Urne   for 

the delivery of imported raw material   is  Ion»;   provision has airo 

to be made for  break-down in  supplier, arising out  of transportation 

and transhipment problems. 

Human Infrastructure 

23.  Wie fertili«« industry i« a hi«h technology industry 
requiring competent scientists,  technologists and engineers at 

varios  levels.     Skilled technicians are required  for plant 

operation and maintenance,     agricultural  scientists and economists 

are needed to  educate farmers in the use of  fertilizers and in 

modern agricultural practice. 
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24. While it would be for the project authorities to provide 

the necessary facilities for imparting the specific training and 

know-how required for the various services in a fertilizer complex, 

the manpower recruited by the industry should have a basic academic 

training in order to be able to absorb the specialist training 

given by the project authorities, The consequences of not having 

suitably qualified manpower from the educational institutions are 

rather severe. Training facilities provided by the industry for 

acquiring experience in the industry would be successful only if 

adequate qualified manpower in required numbers is continuously 

made available to the industry. 

2% An infrastructure of educational facilities is, therefore, 

required to provide opportunities for acquiring knowledge and 

skill in the relevant disciplines and trades. Such infrastructure 

facilities should include adequate provision for training in 

different disciplines of sciences, technologies, engineering and 

trades} in finance, business management and in information sciences. 

26. The cost of providing the basic educational infrastructure 

must be that of the state while the cost relating to specific 

in-plant training should be borne by the industry itself. 

Social Infrastructure 

27. As a matter of public policy it would be desirable if 

with the setting up of large industries, industrial townships that 

provide housing for a fairly large percentage of the total number 

of employees and civil amenities like hospital, schools, shopping 

centres, recreation facilities etc. are established. The provision 

of township and other facilities will not only ensure that critical 

personnel are available to a project when required but would also 

provide for better labour relations. Quite apart from this, the 

provision of township and facilities alongwith large projects in 

a developing country in turn results in the development of well 

planned housing and urban development. The growth of a township 

would also in turn generate gwowth in the surrounding areas by way 
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of creation of trades and crafts to meet  the requirement  of the 

residents of a township and additional  employment  opportunities. 

In short,  the development  of township and associated facilities 

as part of the project  is really a fulfillment  of an objective 

of State policy viz.   the provision of ¿jood housing for industrial 

labour.    Appropriately,  it would be  for the public authority or 

the Urban Development agency to provide the initial  capital cost 

ot the township,   leaving it to the project authorities to pay 

the rental or acquire the facilities on a deferred payment basis. 

28.  Urban development Authorities and Project Authorities 

should also envolve  schemes to provide financial assistance on 

soft terms to the staff and workers of a project  to construct 

their own houses in the project area/township.    Such a scheme 

would result in reducing the burden both on the Public Exchequer 

and on the project authorities and at the same time would ensure 

that at-least a section of the staff and workers have the 

satisfaction of owning their houses.    In  long term,   the successful 

implementation of such \ scheme would ensure that  the work force 

in contended and would arrest mobility. 
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m- THE IMPACT OF TOE COST OP INFRASTRUCTURE ON TOE COST OP 

FERTILIZER PROJECTS AND THE COST OF PRODUCTION. 

23.   The capital costs of fertilizer plants, particularly 

ammonia/urea complexes, have a significant impact on the cost 

of production.    The element  of such fixed costs constitutes 

about 60% of the cost  of production.    Initial capital investments 

for a fertilizer complex in developing countries is generally 

higher than in developed countries,  in part because of additional 

infrastructure costs. 

30.  A recent World Bank paper ^ estimates the cost of 

investment in a gas-based ammonia/urea plant producing I650 tpd 

of urea in developed countries and developing countries as under: 

Plant  in developed country 

Plant in developing country 

Plant in developing country 
(remote location) 

C08t Rati 

($ Million) 

157 1 

240 1.52 

335 2.13 

The data contained in the paper demonstrate the imoact of 

project coat,  including the cost  of infrastructure,  on the cost 

of production of fertilizers in developing countries. 

31.  Table 2 of the paper, reproduced from the World Bank's 

paper,  compares the cosi of establishing a fertilizer plant in a 

developing country and in a developing country (remote location) 

with the cost of establishing a similar plant in a developed 

country.    When the individual components of costs as between the 

plants in the three different  locations are compared,  it can be 

seen that the cost of machinery,  equipment and spares as well as 

the cost of engineering (including design erection and licence 

fees) are not significantly different. 

j/ "Investment and Production costs for Fertilizers" 
prepared by Mr. Willis* F.  Sheldrick, Chief, Fertilizer Unit, 
World Bank and presented at the Fourth Session of the FAO 
Commission on Fertilizers in Rome in September 1977. 
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TABLE 2.      ESTIMATES OP TOE INVESTJOBTT C03T OP ESTABLISHING IN TOREE LOCATIONS 

A   PLAST     PRODUCING 1650 TPD OP UREA BASED ON NATURAL QAS 

(all unit« in US t millions,   1977 prices) 

Developed Developing 
country country 

(site with (site with son« 
infrastructure) infrastructure ) 

1. Land,  site preparation 
and civil works, 
including roads, drains, 
workshops, buildings etc. 

12 

Developing 
country 
(remote 
location) 

14 

Barge2 

Mounted 
Plant 

2. Machinery, Equipment and 83 
Spares 

90 98 83 

3.  Freight and Insurance 12 20 11 

4' Enginaering Charges 30 
including design, erection, 
lioenoe fees etc. 

40 50 59 

5. Off-si tas and other 
expenses including 
start-up fees, housing 
amenities etc. 

16 30 55 

6. Barges 53 

7. Mooring Buoy 

Price, physical and site 
contingency 
Plant investment 

Working capital 

Total investment 

13T "ÏB4 "2IT 
12 

2TT 

14 46 83 23 

155 21Ü 32Ü ?5o" 

7 10 15 15 

15T 2^5 315 ^ 

1) Tonnes per day 
2) 2) Based only on preliminary investment oost estimates 

Souroet World Bank Estimates August  1977 
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32.   Significant variations in costs occur mainly in the 
case of land, site preparation and civil works including 

roads, drains, workshops etc.    The costs in respect of these 

items at  sites in developing countries are three times the 

cost in a developed country. The variation in the cost of 

off-sites and other expanses including housing aaenities etc. 

and the contingency provision for physical and site factor are 

double the developed country costs in a developing country and 

four times (an additional $39 millions)  if a remote location 

is chosen.   The cost of freight and insurance on the plant and 

equipment that has to be imported and transported to inland 

is also considerable higher. 

33*  The assumptions is made in the World Bank Paper that 
most of the infrastructure already exists in a developed 

country;    in a developing country some fertilizer and social 

infrastructure is available and in a remote location of a 

developing country, there is hardly any infrastructure 

available.    The differences in the total cost of investment 

therefore appears to depend significantly on the different 

oost of infrastructure required in the three types of location. 

34«  It appears that whilst the necessary infrastructure 

in developed oountriea is provided by external agencies, 

in developing countries it is charged as part of the total 

investment oost of the project.    If, as a matter of social and 

economic policy in developing countries, the oost of infrastructure 

required for a fertiliser projeot were to be borne by the State 

or an agenoy external to the fertiliser projeot, there could be 

a significant reduction in the oost of investment and consequently 

in the cost of production.    Alternatively, where it is not 

possible for the State of an External agency to bear the entire 

cost of infrastructure, even the sharing of the oost between the 

State and the projeot authorities on an equal basis would reduce 

the projeot's oost significantly. 
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35. Ih« World Bank estimâtes suggest that an additional 

investment of t 83 million in a developing country and 

I  178 million in a developing country (remote location)  is 

required to establish a fertilizer plant that cost 

$157 million in a developed country. Assuming, for the purpose 

of this discussion, that 6(# of the additional Investment is on 

account of the need to provide infrastructure (and that the rest 

is on account of other factors such as site conditions,   civil 

works,   start up fees etc.) then the cost of the project  could be 

reduced by almost $ 50 million in a developing country and by 

about $   100 million in a developing country (remote location) 

if the total cost of infrastructure is borne by the State or an 

external agency.    If the cost of infrastructure is shared equally 

between the project and the State, the cost of the project would 

be reduced by about $ 25 million in a developing country and 

about S 50 million in a developing country (remote location). 

36\  In Table 3 the estimates of the World Bank have been 

used to show the reduction in the cost of production that would 

flow from the reduction in the capital cost of the projects by 

adopting either of the two policy alternatives discussed in 

para. 38 above.    It can be seen from the statement that if the 

cost of infrastructure were to be borne entirely by the State, 

the reduction in the prioe of urea per tonne would be $ 26 

in the case of a developing oountry ($192 instead of $218) and 

in the oase of a developing oountry (remote location)($209 instead 

of I265).    If the additional oost of infrastructure were to be 

shared equally between the State and the Project Authorities, th*n 

the corresponding- reduction in the prioe per tonne of urea would 

be 114 to $28 respectively. 

37. The oost saving calculated above on the basis of the 

World Bank estimates are only indicative.    They have been used 

here to demonstrate the importance of reducing the impact of the 

cost of infrastructure on the oost of production of fertilizer 

in developing countries.    The oost of infrastructure and its 

impact on the project cost and cost of production will naturally 

vary from country to country. 
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38.  "Hie Actual cost of infrastructure for nine plants build 

in one developing country are analised in Part B.      They suggest 

that infrastructure costs average   10 per cent to  12 per cent of 

a projects cost (20 per cent if oaptive    power supply is required) 

compared to perhaps as much as  18 per cent to 24 per cent in the 

World Bank estimates. ^ 

j/ This comparison is not an accurate one as the World Bank's 
papsr provides no breakdown of what it calls» 

"Offsites and other expanses including start-up fees» 
housing amenities etc." 

"Price, physical and site contingency" 
The figures quoted assume that infrastructure accounts for only 
60 percent of costs under these heads,   (see para.  35 above) 
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Iv-  GOVERNMENT POLICY ON TOE FINANCING OF SUCH INFRASTRUCTURE. 

39-  The prices paid by farmers for agricultural inputs such as 

fertilizers and the prices realized by farmers for their produce 

have a decisive influence on expansion of fertilizer usage.    It 

would,   therefore, be necessary to ensure in developing countries 

that the cost of fertilizers are within the reach of the average 

and marginal   fanners and that their use becomes remunerative for 

the farmers.     Fertilizer prices could be kept low either by 

reducing the capital  cost of a project and,  thereby,  the cost of 

production or through fertilizer subsidies.    It would seem more 

advantageous to reduce the investment cost of the project rather 

than allow the additional investment in infrastructure to be 

reflected in the cost of production and then have the cost of 

fertilizers subsidies throughout the life of the plant. 

40. Government intervention in the fertilizer sector is 

widespread in most developing countries.     Intervention can be 

direct  such as investment approvals, price  controls,  subsidies, 

tariffs or may be indirect such as exchange rate manipulations 

etc.    Government policies in developing countries should be 

basically designed to remove constraints in the use of 

fertilizers and to improve efficiency in fertiliser use. 

Government policies should also be designed towards setting up 

fertilizer capacity with the minimum possible investment. 

41. For example, Governments in developing countries, should as 

a matter of policy avoid imposing tariffs and duties on the 

import  (or local manufacture) of fertilizer plant and equipment 

and on the employment of expatriate personnel required in the 

implementation of fertilizer projects. 
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42. It would also be advantageous for developing countries 

if national and international financial institutions wee to 

provide  investment  fundB for the fertilizer industry on soft 

terms and conditions that are the same as those applicable to 

projects in the agriculture sector. 

43. In the; specific area of infrastructure, sound 

government policies should include the following two principles; 

a) As a matter of policy,  in developing countries, 
the choice of location for a fertilizer project 
should be left to the dictates of the factors 
of location.    There would be no particular 
advantage in locating fertilizer projects in 
backwards areas on grounds of regional dispersal 
of industries and development of backward areas 
as fertilizer projects are not  labour«intensive. 
If, however,  a fertilizer project is deliberately 
located in a backward area in order to stimulate 
the development of that area,  then the additional 
cost   of infrastructure on account of the location 
should, as a matter of policy, be borne entirely 
by the Public Exchequer.^/ 

b) When a fertilizer project is appraised and the 
financing arrangements are made, it is the 
usual practice for the financial institutions, 
both national and international, to obtain 
adequate guarantees from the local authorities/ 
agencies notonly that the required infrastructure 
facilities will be made available for the 
fertilizer project in due time but also that they 
will be financed by the authorities.    However, 
the financial assistance provided by the 
institutions normally does not cover the cost of 
infrastructure facilities which are to be 
provided at the expense of the local authorities/ 
agencies, ¡rational and international financial 
institutions should agree to cover the requirement 
of funds for the development of infrastructure 
facilities specific to the project at the same 
time as they agree to provide financing for the project 
itself.  The funds could be provided either directly 

2/ Adding to the cost of aproject as a result of a decision 
to locate the project in a backward area would also be counter 
productive inasmuch as the increased projeot cost would be 
reflected in the cost of production.    This in turn would either 
nécessitât« the farmers in the backward area paying a higher 
price for fertilizer or in Government granting a higher subsidy 
to keep the cost of fertilizer low. 
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b) to the local authorities/service agencies or 
if the local requirement do not permit this 
to the project itself.    The provision of 
funds for the development of infrastructure 
facilities should be on soft terms.2/ 

2/ It has been the experience of many countries that as 
the implementation of the project proceeds,  local authorities/ 
servios agencies, who had earlier agreed to provide funds and 
make the infrastructure available for the fertilizer project, 
find themselves unable to do so.    In consequence, the project 
is required to make substancial funds available to the local 
authorities/service agencies merely in order to ensure the 
required infrastructure facilities are available in time for 
the project.    This in turn results either in an over-run in the 
project ooart or in the need to obtain additional loan:; at 
higher rates of interest. 
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V. CONCLUSIONS AND RECOMMENDATIONS 

44. The Second Consultation Meeting may therefore wish to 

consider the following conclusions and recommendations: 

a) The cost of "On-site" facilities 
(Category (a) in paragraph 7) should form 
part of the project cost; 

b) A substantial portion of the cost of 
infrastructure relating to "Off-site" 
facilities (linking the plant to existing 
utilities, to roads and rail etc.) 
(Category (b) in paragraph 7) should be 
borne by the State of other public 
authorities; 

c) The cost of infrastructure facilities 
required to support the establishment and 
operation of a fertilizer complex such as 
port, road, rail, utilities, housing etc. 
(Category (c) in paragraph 7) should be 
borne by the State or other public 
authorities^ 

d) Sufficient financing should be arranged 
at the outset to cover both the cost of 
the fertilizer plant and the associated 
infrastructure required for establishing 
and operating the plant) 

e) The finance provided for infrastructure 
facilities to be developed by the State 
or another public authority should be 
provided on terms and conditions as 
favourable as those provided for 
agricultural projects (that is on soft 
terms)) 

f) In exceptional cases, where the fertilizer 
plant is neverthles8 required to provide 
supporting infrastructure facilities at 
the cost of the project, then the terms 
and conditions of the financing provided 
for such infrastructure facilities 
should be as favourable as those provided 
for agricultural projects (that is on soft 
terms)j 

g) Governments,national and international 
financial institutions should support the 
above recommendations and do all in their 
powers to implement them. 
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B.       A GASE STUDY OP THE FINANCING OF THE INFRASTRUCTURE 
REQUIRED BY NINE FERTILIZER PLANTS IN ONE 

DEVELOPINC COUNTRY 

45»      This study is a case study of the cost and financing 

of infrastructure  facilities in 9  fertilizer projects in a 

developing country, with a view to identifying the impact 

of the cost of infrastructure on the project  cost and 

measures  for effecting reduction in project  costs.    Data 

relating to nine projects  studied are contained in Table 4. 

46. A brief description of the Country,s policy in regard 

to the location of fertilizer projects,   financing of projects 

and of infrastructure facilities would lead to a better 

appreciation of the discussion relating to the various 
projects. 

I.     Location of Projects 

47. As a matter of policy, the choice of location for 

fertilizer plants in the Country     has generally been 

determined by techno-economic considerations such as the 

proximity to sources of feedstock, availability of 

infrastructure, proximity to areas of consumption, etc. 

While some of the plants are located in backward areas, 

the choice of location in these cases has been determined 

not by Bocio-economic considerations of backward area 

development but on grounds of either proximity to feedstock 

or proximity to consumption areas.    Various schemes for the 

development of backward areas include the provision of 

infrastructure facilities and other concessions to attract 

industries.    There are Area/industrial Development Agencies 

in the various Provinces in the country to plan the location 

and development of industries and to provide infrastructure 

facilities in a coordinated manner. 

TI«  Financing of Fertiliter Projects 

48. The financing of fertilizer projects in this country 

differs from plant to plant depending upon whether the 
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the plant is owned by the State,  private entrepreneurs or jointly 

"by the State and private entrepreneurs or cooperatives.    The 

State owned projects are normally financed with a debt equity 

ratio of 1:1.    Project  loans given by the State usually carry 

an interest of 10 per cent  per annum.    Projects in the private 

and joint sectors were in the earlier years normally financed 

with a debt equity ratio of 2.3:1 •    In view,  however, of the 

tremendous increase in the magnitude of investment in fertilizer 

projects after the oil crisiB in 1973-74 and the difficulties 

faced by entrepreneurs in raising funds of the magnitude 

required, the debt-equity ratio in the case of fertilizer 

projects has been stretched to 3.5*1»    The promoters of a 

project are generally expected to provide  10 per cent of the 

project cosi by way of equity.    The Institutional Financial 

Agencies and Commercial Banks under-writ e the remaining portion 

of the equity and also arrange for the long-term loans required 

for the implementation of the project.    Project loans given 

by the Institutional Agencies ussually carry an interest of 

about 11 per cent and the  loans given by the Commercial Banks, 

an interest of 13 per cent.    All loans given for a fertilizer 

project normally have a grace period of three years. 

III.    Demarcation of responsibility for establishing and financing 
¿afferent types of infrastructure facilities 

49»      In the Country financing arrangement  for a fertilizer 

project include also the financing of infrastructure facilities, 

forming part of a project.    There are no separate norme or 

termB and conditions for the financing of infrastructure. 

Utilities Infrastructure 

50.      As a matter of policy in the Country the generation 

of power, the supply of water through the construction of 

dams, reservoirs or aqueduct are made by the concerned 

service agency.   The arrangements, however,  for the laying 

of power transmission lines from the main line or a 

generating station to the project site are not uniform. 
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In many  cases,   the project authorities have been required to 

take the  power up to the project  site at their cost.   Similarly, 

the arrangements  for laying pipeline or constructing canals 

to  talee the water  from the main  source to  the project  site 

is often required to be done at  the  cost of the project. 

51. The inadequate availability or instability in the 

supply of power in certain sectors in the Country has made 

it necessary for fertilizer plants to have captive facilities 

for the generation of power to meet the critical requirement 

of the  front end plants.    The project authorities are required 

to bear the cost of captrve power generation in all  cases. 

Transportation Infrastructure 

52. The Country has considerably advanced facilities for 

transportation including major and minor ports, railways, 

highways,  etc.    The development of ports, rail-heads,  rail 

wagons,  ships,  high-ways etc. are borne by the Public 

Authority or Sercice Agency.    Plants have been located 

almost always in close proximity to existing transport 

infrastructure facilities. 

53. The cost of taking a railway spur from the main rail- 

way line or marshalling yard to the project site is usually 

required to be borne by the project authorities in this 

country.    Freight for the transport of cargo is, however, 

charged from the main railway line or marshalling Yard. 

Similarly the cost of laying roads to the plant site from 

the main roads or highways is borne by the Project 

Authorities. 

54. The railway wagons used for the transportation of raw 

material and finished products ari owned and maintained by 

the rail-road companies.    The arrangements in respec of Bhii-.) 

are similar. 
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55»      In  the Country the  responsibility  for supplying raw 

material  and inputs is not with the fertilizer  companies 

"but with  other agencies.    Normally the  arrangements for 

storage and transport  of raw material and  inputs up to  the 

plant  site  is done at  the  cost  of the  cupplier.    The 

fertilizer projects are  required only  to   provide  for storage 

facilities within the plant. Where, however,   the  fertilizer 

company is directly arranging for imports of raw material 

and has,   therefore,  to provide  for port  handling and 

storage  facilities,  the  cos of such facilities  is required 

to  be borne by the fertilizer project. 

Marketing infrastructure and infrastructure of Agricultural 
Extension 

56. The down-stream infrastructure for the  sale and 

distribution of fertilizers is provided by agencies external 

to  the fertilizer projects.    Warehouses  and field godowns 

are constructed and operated by Warehousing Corporationsf 

which rent  out space for  fertilizer storage.     The retail and 

distribution channels are operated either in the cooperative 

sector or by private trade.    Fertilizer projects are not 

required to incur capital  expenditure on warehousing and 

marketing. 

57. The  Public Authority in the Country expends considerable 

resources on Agricultural Extension Services.     The fertilizer 

companies are also required to provide Agricultural Extension 

Services as part of their marketing operation.     There is close 

coordination between the fertilizer industry and the public 

authority in agricultural extension. 

Human Infrastructure 

58.      The country has considerably advanced facilities for 

education,  including technical education required for the 

operation of chemical plants. The Public Authority takes 

the responsibility for providing basic education and trade 

skills for a large category of industrial requirements. 

Specific in-plant training for technicians required for the 
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operation and maintenance of a   "ertilizer project is  provided 

at the  cost of the project. 

Industrial Infrastructure 

59«      The Country has a large industrial base and has  facilities 

for the manufacture of plant and equipment, engineering goods 

and materials  for civil and structural works. 

IV*   Case study of infrastructure required by the nine fertilizer plants 

60.      The items of infrastructure considered in this  paper 

pertain only to the physical infrastructure required 

specifically for the implementation and operation of 

fertilizer projects and not the  cost  of facilities like 

ports,   rail roads,  ships,  warehouses  etc.    It does not  also 

include  the cost of industrial and human infrastructure.  This 

would have to be borne in mind while  comparing the cost  of 

infrastructure in fertilizer projects in Country and with 

the likely cost of infrastructure in less developed countries, 

where many of the items that are provided by public authority 

in Country may be required to be provided as part of fertilizer 
projects. 

61. The projects in Exhibit I have been brought under three 

categories, depending upon the cost of infrastructure. This 

has been done in order to facilitate an appreciation of the 

reasons for the differences in cost. 

Plants located at a developed site 

62. Project A is on the outskirts of a large city.    The 

fertilizer plant iB also adjacent to a Refinery belonging 

to the same shareholders.    As a result, the refinery and 

the fertilizer project have been able to share the cost of 

certain infrastructure facilities,  especially the supply 

of power and the railway siding facilities.   Water and 

roads have been made available to the company by the public 

authority without any capital cost to the project.   Also 
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beine in a city,  the project has not  considered it necessary 

to have a township.     Instead,  the Project Authority has a 

scheme  for giving loans on  soft terms for house  construction 

to its employees and several of the company's employees own 

their own houses in the city.    The  company has also hired 

houses in the city for some of its employees.    As  a result, 

while the company has been able to provide housing to a 

large percentage of its employees,  the company has had not 

to incur any capital expenditure on township and other 

amenities. 

63. Project B is in fact an expansion of an existing plant. 

Although,  the project is located in a remote inland location, 

which is also backward,  the  cost of infrastructure  for the 

expansion plant was limited to the minimum additional 

facilities required.    This  case would indicate that the 

expansion of an existing fertilizer plant would call for a 

lower investment on the development of infrastructure 

facilities as compared to a plant in a grass root   location. 

64. Project C is at a port location in a backward area. 

As part of the Area Development Porgramme,  arrangements 

for the  supply of water and power to the fertilizer project 

were made at a cost of a little over US$5 million by the 

concerned service agencies.     The extension of the railway 

line up to the plant site was also done at the cost of the 

Railways.    The expenditure on infrastructure    in  case of 

this plant was restricted mainly to land and land development, 

township and amenities and roads. Had the project been 

required to bear also the cost of the water,  power and 

railway connections,  the cost of infrastructure would have 

been about US$12.7 million as against the cost of US$ 5.61 

million actually incurred,   resulting in an increase of 

about US$ 5 in the cost of production per ton of urea. 

The company, howevrr, had to incur an expenditure of about 

US$ .30 million for the construction of a Ram in the harbour 

for unloading heavy equipment as the major port was not ready 

in time to receive equipment for the fertilizer project. The 

port has been developed at the cost of port authorities. 
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Plants located at undeveloped sites 

65.       Project D,   E and F are State-owned projects in  grass  root 

locations.     These projects have had to incur an expenditure  of 

roughly 5  to  6 million dollars on items of social  infrastructure 

like  township and amenities.     The  cost  of township and amenities 

has beer,   financed by the State  entirely by way of equity.     This 

has been done on the ground that  the project  should not be 

required  to  incur  financing charges on the cost  of township 

and amenities,   which are essentially  social amenities.     The 

projects are,   however,   expected to  service the equity invested 

on  the  township out of their earnings.     These projects also 

had  to make arrangements at  the  cost  of the projects  to  carry 

water and  power up to the project  site,  ac also to  take the 

railway connection. 

66. Project G  is located in a  large industrial  city.    As  a 

result,  the  company has not found it necessary to provide and 

social infrastructure such as township and amenities.    The 

company,  however,  has a policy for giving loans on soft 

terms to its employees for constructing houses.    On the other 

hand,  the  company has had to incur substantial expenditure 

on railway facilities as the company had also to provide for 

additional  facilities within   the limits of the railway station 

to  cater ti th» increased traffic due to the fertilizer project. 

Considering the additional cargo that  the project has generated, 

this  expenditure on the development of yard facilities in the 

Railway Station should have been provided by the railway 

authorities and not by the project. 

Plant requiring captive power supply 

67. The percentage cost of infrastructure in Project H is as 

high as 20 per cent mainly on account of the fact that the 

project has also captive facilities for power generation. The 

project has also had to incur expenditure on raw material 

handling and storage facilities at the port.    The feedstock 
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for the production of nitrogen and phosphates in this project are 

transported trhough pipelines  from the port.    As a result,  the 

expenditure in this project on railway facilities is  comparatively 
low. 

68.      Project J is an industrial area.    The infrastructure cost  for 

this project  is high mainly on account of the  captive power 

generation  facilities now being set up.    While in the  case of 

project H where the captive generation facility was set up 

along with the project on the basis of the total energy concept, 

in the  case of project J,  the decision to set up a caritve 

power generation  facility was taken three years after the 

project went  into production.     It was,  therefore,  not  possible 

to integrate the steam requirement of the captive power 

generation facility with the steam balance of the project itself. 

This would also prove the point that some of the  facilities 

could be had at a lower cost  if they were planned along with 

the project. 

V. Conclusions 

69. The above analysis and the data in Table 4 would indicate 

that in projects located on a developed site or where a plant 

is established by way of an expansion or is supported by the 

local authorities by way of provision of infrastructure 

facilities the  cost of infrastructure would be  low.    In the 

case of projects located on undeveloped sites the cost of 

infrastructure would have been lower had the projects been 

required to bear only the cost of »on site' facilities. 

70. General  experience in the country in recent years is 

that the cost of infrastructure financed as part of a project 

is usually about  10 per  cent to  12 per cent of the project 

cost, and 20 per cent where captive power generation facilities 

are included.    A standard size ammonia-urea plant with a 

capacity for the manufacture of 495,000 tonnes of urea prr 

annum is estimated in the country to cost between S 220 to 

•320 million    inclusive of captive power generation facilities 
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depending upon the feedstock used. If the infrastructure 

facilities are provided by the State and Public Authorities 

on the lines suggested iu  the paper, that is, if a project 

is required to bear only the cost of *on site* infrastructure 

facilities, then there would be a reduction in the cost of the 

project. Even a modest reduction of six per cent in the cost 

of a project by a reduction in the cost of infrastructure could 

result in a reduction in the cost of production of urea by t 6 

to $ 8 per tonne, which is not insignificant in the Country. 
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C. INFRASTRUCTURE FOR THE DISTRIBUTION AND MARKETIHC FERTILIZERS 

INTRDDUCTICK 

71. Part B of this paper deals with the down-str*»am infrastructure 

nodded for the distribution of fertilizers from the plant to the 

consumers,  the farmers.    Ar, aderpmte infrastructure in the deve'ioryjri' 

countries is one which enables the  farmers to ohtain fertilisers 

in armiate rnwntities and caliti es at the ripht time,  at the 

rieht price and with appropriate technical advice. 

72« In describing such marketing infrastructure, other forms 

of infrastructure have to he taken into account. For example the 

infrastructure needed to market the farmer*s produce must he 

repaired as equally important because it provides the farmer 

with compensation for the work done and can Berve as a "basis for 

credit• 

73. Apart from the general infrastructure, the Government 

will be directly involved in the marketinp of fertilizers through 

extension services,  credit schemes, subsidies,  laws, etc. 

74. Wien the construction of   a fertiliser project is planned 

in a developing country,that part of the infrastructure needed 

for distribution must be developed simultaneously if agriculture 

in the country is to profit from the project.    As scon as the 

construction of   a fertiliser plant has been decided upon, the 

build-up of the infrastructure should be started immediately in 

order to allow a constant flow of fertilisers to the farmer when 

production «tarts three to four years later. 

75» *W.s is the period when education and trainine of the 

personnel involved in the marketing of fertiliser« 1« important; 

there will be a constant need for them to supply information on 

fertili car us« to the farmer. 

16%        Ä« capital and operating   oo«t of the infrastructure 

needed for distribution -of fertili «ere differ« from country to 

country du« +0 different geographic and climatic conditi on« and 

the «tate of development of the country»« existing generalised 

infrastructures,   s« timet es cannot usefully be made; the 
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ort-îmq+o nuç,+ vo  Fr>ecific to one country and  take account of 

«va^.aMn transport pouipment,   storage    -buildings,  etc. 

Standardi nation of equipment,  transport and storage facilities 

can help to reduce costs, as  can préfabrication of certain buildings. 

Estimates must also take account of local import duties and taxes. 

Therefore in thi n naper estimates of the cost of selected items of 
narv.tin. lnfraBt„ietlire &re ma(1(j/    ^^ have ^ ^ ^ ^.^ 

the cost  of establishing an infrastructure to distribute 300,000 tons 
of fertilizer in Part D. 

7 7. Forward  planning by the Government,  the fertilizer 

industry and extension workers in the  field is needed to 

develop the infrastructure needed for the distribution of 

for+iTimers.    Only close co-operation between all parties involved 

~en  create a good infrastructure. 

1/ All cost estimates of the  various infrastructure i+«»,«, 
are riven in US* at the exchange rates valid in early 1*78. 6 itei"8 

The measures are metric measures. 

As local   conditions may vary, prices and costs may 
deviate considerably from the indications given.    All prices 
and figures given are indications only» they are meant as a 
guideline only.    They have been based on data available from 
developing and  developed  countries. 

Only the capital investment cost of the key items 
needed in all countries to build up an adequate infrastructure 
for the distribution of fertilizers are given.    They are 
provided on a per item basis in order to assist the reader to 
make calculations related to a specific situation in a 
country. 
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m SMSSSTÜ^
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roP ®- APPATE INFRASTRUCTURE TOR TH^ 

DISTRIBUTION OF FERTILIZKRS "^ — 

78. The item*  n^ede^  sn ordrr to  fflP,rn reblan  .,•]jM of 
fertì lì -7r.»o   p-pr; 

A. 

B. 

JWul-r nrorturMon  of «n^/or irmnW   0f  ferti 1, ,W| 

point  of importation. 

C.      Transportation of fertilizers. 

D. Storage  faci li+i PS at  the regional,  ^ strict *nrt 
local   rural  level. 

E.      Entrepreneurial   and menareri.-,]   Hrilip. 

P.       Credit  fanlitiep. 

G.        AfTi railtuTwl   FVtPTl^ion   Servi OP*  m*  modors 
agronomi r pra^ti ces. 

H.       Trpirir^ courts on all   the arovp-mentíonoó'   s ton*. 

I.      Governmental planning   pricing  eccomi r. noli rie. 
and laws. 

79. Items A and B vili he discussed on the basir of a ver" 

Bimple model  which  can he varied or multiplied according to the 
situation. 

factory 
production 

* 

Associated 
storage 

facilities 
* Central Storage |> Local 

Rural 
Depot Imported 

fertilizer 

^ Farmers 

S If 

District Depots k Local 
Rural 
Depot 

I Farmers 
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A*   Reffuì*r production and/or importation of fertilizare 

BO. A precondition for the rood  functioning of the infra- 

structure is  the availability of fertilize• in sufficient quantities 

and of the ritfit type.    Many of the developing countries have np 

fertilizer production of their own and are dependent on imports. 

Port facilities are often insufficient  to handle large cantiti es 

at any one time and congestion problems prevent quick unloading 

of the incoming ships.    Transportation inland, in many oases, 

takes up too much time(sometimes as much as two months) because 

of the vast distances nd limited transportation possibilities. 

Therefore the inflow must be regular in order not to put too 

much stress on the infrastructure system.    In those cases where 

there is local production,   care should be taken that other types 

of fertilizers needed to supplement local production are imported 

and made available in good time. 

B.    Storage facilities at plant si te and/or port 

81. Storage at the plant  site should be of sufficient capacity 

to allow a regular production; it should not be a restricting 

factor at times when transportation meets great difficulties,  for 

example in rainy seasons.    The storage capacity at the factory 

should be at  least two months production in bulk products plus 

some storage for bagged products.    The capacity for bagged 

products depends to a great extent on the availability of further 

downstream storage facilities. 

82. Storage facilities at the port need to be larger in 

order to regulate the irregular flow of incoming material. 

About 30 per cent of the yearly throughput of i-ported fertilisers 

for a particular port seems to be an acceptable figure in most 

conditions.    If, however, speedy and regular downstream movement 

can be organised, the capacity might accordingly be reduced. For 

land-locked countries, which receive the materia.! only by rail, 

the storage capacity might be much smaller, depending on the 

regularity of the incoming and outgoing traffic. 
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83» Importation of ferti li sers should be madf> as far as 

possi bip in bulk.    Savings of fr»ieht  (10 ner cent to 40 per 

cert) and handling charges  (up  l^o SO ppr  cent)  oar bp 

substantial. 

84» When  climatic conditiorfi  np-rmit,   Ijar^pd material ma" 

bp storad  in thp open,  on a onn^rptp platform and bo covered 

wi+b plastic shpets.    However,  an onen roof i 1 to bp 

preferred. 

85» Storage  facilites  should bp built  ir auch way +>at 

loading on rai lwawns, trueles or harpes ir nor^ihie without 

too much oost. As far as thp beppino1 faci ]i+i es nrp r,onrt>T-nnA 

it should be noted that they should be abl p +n ri plover baro nf 

different weif^hts such as ba^s of SO, ?s or W Hlop^ams. Thi- 

is to enable thp small faTne-» to recpivp tVi<- miax+l+T ho wsr.tr 

without rebAppinf and also to facilitate transport ir the mral 

arena, 

86. An indoor storape for ?0,000 metric tons of fertilizer 

can be estimated to coBt US$1,500,000 plus equipment.    ThiB 

does not include land and quay, nor the unloading equipment 

for ships, nor the feedinr installations  for storage.    The 

cost  of a bflfp-inp unit,   compri sing the wéipMn" and  sewing 

with a capacity of 3° metric tons per honr may be  estimated 

to   cost US$60,000.     Tf seal   sewinp is wanted   for nolynronylpr«» 

and polyethylene baps    USJM0,000 will  >>nvp  +^ be added,    A 

complete unit,  incorporating steel  construc+ion,  bur^prr,  siev*, 

elevator, weiphinp, bappinp and sewinp may be estimate^ 

at US$90,000  (with seal sewine US$1?S,000).    Thin reprpsen+P 

the insidp storage buildirp costs.    An open storage for   up to 

1S,000 metric +ons can be estimated at US$1?S,000. 

C.     Transportati on 

87» As distances to be covered are sometime enormous,  the 

cost of transportation has a Mf: influence on the priot consoMr« pay 

for fertilizer . In some developing countries,  ruch transport 

can more than double the price. 
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flö. In mopt  drvoloninf courtsep, aß well  a?  de-"p"lnnod 

rmintri PP,  wtcrvmyp  have  n-rv-iven to he tho   r-hpanopt  way of 

trpnpnor+irr f>rti li rerp.     Tt «IRO  nrnviHpp  the hört 

opnortimi+v  f(iT< Vn,1l- trpnpnoT-+.    The  ranit«!   invpp+">on+   fnr 

P  ?^0 mo+H r torr pimple "otor-dri ven open  ha-rve  ran he 

pp+ima+pd et TIS$11S,000.     A   350 metri o tonF harpn would   oopt 

US*155,000.     To thip hap +0 "br added the cost of covering 

nrd,  if needed,   livjnp miarters. 

#9, Rai1   t rampo rt may prove to hr the rvist  pronomi ral   form 

of transport  for countries wl trout waterway*.    However tho  oapari t;, 

is, in many CABPP,  limited and therefore plow due  to th^  lack- 

of Puffio^pTit  railway tracks and wa/»onR,    ThiB m^nq of 

tranpno'rtatior ìP often overloaded.    The preat advantape is, 

as in the onsp for water trarpport,  that without reloading 

fertilisers r*KT\ hp tranapor+ed ovpr lonrç dirtanoes at moderate 

ropt.    All-year-round transportai or is practically always 

posai Vie. 

90. No cont  i «dienti or p  car. be pi ven in relation to the 

expenae* involve in building railway tracks, nor of any 

extensions to it? such costs »re completely dependent on 

local circumstances.    As the tracks are all used for many 

other purposes as well as the transport of fertilizers, it is 

clear that the investment, maintenance etc.  should "be financed 

by the public exchequer.    In  cases, however, where sufficient 

public railwacons are not available to guarantee a regular flow 

of fertilisers to the central storage point, the fertiliser 

project should include provision to purchase a number of 

railwagons.    The number depends on the distance,  circulation 

and load permissible on the track.    An 18 metric tons 

railwagon, with sliding doors for West Buropean standard 

puage, will cost USt32t0OO/ 

91. Bulk transport by rail is also possible.    Tor this 

purpose special wagons will have to be built, which, however, 

are not suitable for most typ« of freight that might be 

shipped on the return journey. 
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92. Where insufficient or no rail transport if? available, 

trucks will  have to be used  for transportation to the central 

storage.    Climatic conditions (rainy season) and road 

conditions,  plus the distance to be covered, will determine 

+he number of trucks needed. 

93« A 10 metric tons truck for bagged material will  cost 

USt?%000.    Where the truck is equipped with a dumping platform 

for bulk transport,the investment will be US$40,000. Tn  some 

flat countries,  truck and trailer combinations <<n well-paved 

roads car be used.    The cost of a  17 metric tone conbination 

is about US$47,000. 

94» Transport from the central storage to the district 

depots will mainly be made by smaller trucks because of 

road oonditions.    A 6 metric ton truck will  cost US$28,000. 

Por transportation from the local rural depots to  farmer, 

a small Jeep-type transportation vehicle is normally used 

(cost US$10,000), in those cases where the farmer himself 

is not able to pick up the fertilisers.    High standardization 

of the truck fleet is essential to reduce maintenance costs. 

95« All trucks can be used for return freight, but in 

calculating the number of trucks needed,  careful 

consideration should be pi ven to the time involved for this and 

the time available for fertilizer transport.    The transport 

from the plant site/import storage must be regarded as the 

responsibility of the fertiliser project.    If part or all 

of the transport required can be carried out by public or 

private enterprise«, sufficient guarantee must be given 

that the transport will be executed in time.    In many oases, 

it will be wise for the project to keep a few trucks in 

reserve in oase of a break-down in the system. 

96. Depending on the availability snd coat of labor, 

palletised transport can be used to speed up the operation. 

In this case the cost of fork-lift trucks,US$ 25,000 for a 3 

metric ton unit and pallets US$7 to 20 each, will have to be 
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MHn¿,    Ar aii+omp+ir- pallet!?er may he UR<*d at a capital cost 

of USft?S0,OOO. 

9?« Siren they alno benefit many other users,  the cost of 

ronHp and bridp-PR,  as well  as the maintenance,  improvement 

ard  ertenRionp are clearly the reBponMbi lity of the public 

oYchorruer. 

D.    Storage  faciliti m at regional, district and  local  level 

Q8. As  the territory to be  covered by a ferti lirer project 

r^nerally íR very large,  central  Btoragoß will have to he 

built at Rtmtnric pointR, aR near aR possible to the consuming 

areas.    TMR can beat a river or lake-side,  along railways 

or et thr> rail-end, at crossings of main roads,  etc. 

Investment  costp will be, in principle, the same as indicated 

under Recti on A.2.    If bulk material is received at waterfront 

a grabcrane will have to be added to the investment.    The cost 

of a 40 metric tons/hour mobile grabcrane will be USt80,000; 

for an 80 metric tons^ur grabcrane the cost is US$150,000. 

•^9. If ma+erial is received in bulk at the central storages 

ard the throughput is sufficient, a bulk-blending installation 

could be of help to provide the  farmer with the type of 

fertilizers that he wants.    Investment cost for a simple 10 

to IS metric tons/hour blending installation only, including 

weighing efraipment and steel construction, will amount to 

US$35,000.    Although product-handling must b« kept to a 

minimum,  to keep the cost down and prevent losses, an 

intermediate storage between the central storage and looal 

depot may be needed.     This mainly depends on the distance to 

be covered.    These intermediate storage-district depots 

should in general, not be more than 100 km away from the 

central storage.    An indoor district depot of 500 metric tons 

will cost US$50,000 and for 250 metric tons about US$30,000. 

An open storage of 500 metric tons will cost US$6,000 and of 

25O metric tons US$5,000. 



- 41 - 

100.        As the farmer needs to be within easy reach of the 

fertilizers, local depots are needed.    They can be of a simple 

nature and Bmall capacity and, depending on the demand in the 

area,  of capacity 20 metric tons to 100 metric tons.    An indoor 

depot of 100 metric tons capacity will cost US$6,000 to US$8,000, 

with 30 prtric tons capacity about 60^ and with 20 metric tons 25JÉ of 

the above mentioned investment.      Por open storage costs about 

50 per cent less and for open-roof constructions approximately 

30 per cent to 40 per cent less can be reckoned. 

101«        In villages with very low consumption, the problem of 

storage may be overcome by trucks from the district or local 

depot that deliver the goods at a pre-announced day, to be 

picked up by the farmer that same day. 

102. As normally a larpe number of district depots and 

especially louai depots are needed, standardiration and 

préfabrication of storage facilities might brinp some 

savings in their cost. 

103. The local depots (which should be within the 10 

kilometers limit to the farmer and often next to a storage for 

other farm inputs or farm producta) will have to be completely 

separate in order to prevent contamination.   At all storage 

places, offices, washrooms and sometimes a canteen will be 

needed.   As for the central storage, theae provisions will 

oost US$4,000; at the district depot the cost will be 

US$2,500.   At the local depots, such faciliti es without 

cantean can oost about US$2,000 of which, however, only a 

part of the oost should be attributed to the fertiliser 

activities,depending on looal conditions. 

*• ftitreprenearlal and managerial skills 

104»       Nell developed hnaan ski 11« are needed at all stages 

of the Infrastructure.   What tasks will have to be performed? 

- Unloading and loading of the material. 
- Weighing and bagging, eventual blending. 
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- MP int orar ^p °'r emiinment and builriinr. 
- Cnn+ro]   on  minli+y wir' weicht. 
- Control   ori   +Vie   noonorri r>p   of  efloVi   opp-reti on. 
- Con+TTii   <M~,   pnvñ TY^Tim^n+pT   "wurpr, 

- Piarmijif of outgoing end  incoming traffic, 
- flf>ok-keppiri' ard sbirri ni strati on. • 
- Short-term and forward planning and ordering. 
- Overall surveillance and management. 

105. Marketing and often credit activitips will, in many 

cases,  be part o? the task to perform,  whe« not performed by 

other institutions or organizations.    Furthermore a great 

degree of skill  for improvisation may be needed to prevent 

constraints within the syst«. 

106. ftp task at the central storage and at the factory 

and importation point will  differ from that of the district 

and local depots.    Especially in the last two cases, which 

are closer to the farmer, other tasks will have to he 

performed.    Ine responsible person for the local depot must 

be able to advise the farmer on the type and rruantities of 

fertilizers that he should use on his crop.    He must be aware 

of the credit possibilities and additionally be able to assist 

the farmer to acxniire this.    He will not only take direct 

orders and orders for the next season but will also have to make 

estimates for total quantities, divided by types, for the next 

season.    He can be regarded as one of the key figures of the 

whole system because his indications will be the basis for 

ral relations made by the district and finally by the central 

rtorar-er to os+imate the overall needs of the country. Further- 
more,  the function of the local depots man-in-charge is not 

only restricted to fertilizers; he will also deal in other farm 

inputs and also market the farm produce.    It is logical to 

asrume that while the district and central storages are 

located at strategic points with good connections and transport 

availability as well  (retua freight),  the farmers    produce will 

follow +he seme route, in the T*V9T** direction. 

107. Ar estimated cost for operating a storage or depot cannot 

be given.   Not orly do salaries and wages differ between the 

different countries, but also the throughput and level of 

mechanisation of the facilities will vary. The permanent staff 

should be >ept at a low level, while in peak times,  labor on a 
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na.->*+-tÌFe bas-l s  oaji h« M red. 

108.        Th<-> rn-iTiTinr ^n whir*  s+n-r>arpç, arui  dppotr ara -min,  var^PR 

freatly in different dovelop-inr oourtri PS,    1+  car hp np-nfoTiPd 

>"• farmers1 associations or co-opera+jons,  adrini rtrsi^rr of 

noinminpp,  vili?^ heads,   privat« traders,  millerF,   sugar ri lis, 

arro-pPTVi cp centers,  credit  cooperatives, missions o-f HUous 

orders etc.    Some of +hem may be responsi hi e for t*e wbol«^ 

distribution e.g. marketing and proopssirp- entemrises - nrivato 

or public owned -;  others will  only take  care o*" oart of the 

distribution.    Farmers'   cooperatives or organizations or 

private enterprise mifht take care of the district and  local 

depots and all the activities belonging to it.    All  Hnds of 

mixed forms of distribution system also exist.    Care should be 

taken that all steps in the distribution  channel are self- 

supnorting.    Thp margins added to the nri oe should be set at 

such a level that after deduction of costs and ris^,  +he riet 

profit is of sufficient  level to be an incentive to  continue and 

extend the activities and in particular that of marketing 

fertilizers. 

F .Credit facilities 

109.        Practically all farmers, in developing and developed 

oountries, need credit.    It  can be supplied by governmental 

or semigovernmental institutions,  credit or commercial banks, 

farmers1 organi Bâtions, privat«» money-lenders and so on. 

Whoever the credit giver may be,  the procedure should be 

simple and not time—consuming. 

110«        In quite a number of countries,  the procedure is too 

cumbersome and thus prevents the farmer from ordering his 

fertilizers on time because he is not sure he will pet the 

credit for it.    The small farmer especially, will not be able 

to offer much collateral (credit is often given against the 

neTt crop).    Interest in many countries runs at a rate of 12 

per cent per annum with repsjrment on delivery or sale of the 

crop,    A margin for bad debts of 5 to 10 per cent is often 

U 
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added,  thus bringing the effective rate to as much as  13.2 

per cent T>pf annum.    Other countries,   through governmental 

or semi -governmental  af enei es include the had  debt risk in their 

tarrife or ¡rive a low interest  rate as  a kind  of rubsidy. 

Some credit  cooperativer  even work or  the principle that their 

members are only charged  a fee for administrative costs and 

no interest.    The condition attached io  that they sell  their 

produce  to the cooperative whi ch then acts as a rrarke+inr 

or^nr-i ?,&tion,  and  repayment is made at  that time.    Local 

dealers may also <T.ve credit;  their interest rates are normally 

higher and their capital restricted;  but they generally act 

faster.    The acquaintance of the farmer to the local man in 

chnrge,  the local marketing man and the  extension workers can, 

in many cases, be of help in judging the credit-worthiness of 

the fnrmer in rruestion. 

111,        Revolving funds which make loans to farmers as practised 

in many countries,  can be of rreat help to build up the credit- 

worthiness of the farmer. 

0» Agricultural Extension Services and modern agronomic practices 

112. The Agricultural Extension Service has not only the task 

to advise the farmer on the types of drop he should cultivate 

on his soil but also what type of fertilizer and how much to use, 

bearing in mind the crop value/fertilizer cost ratio.    Moreover 

it should teach modern agronomic practices, 

113. As many farmers in the developing countries are 

illiterate, most of the information will have to be given 

verbally and by demonstrations. Field days and field 

demonstrations, together with information and discussion 

meetings at village level, will be the best method.    These 

demonstrations and meetings should be preferably held together 

with the fertiliser marketing force in order to oo-ordinate 

the information and avoid duplication.    This type of approach 

has in the many PAO fertilizer projects proven to be very 
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useful,    (it  popp without  sayinp that  simple and  clear marketing 

in different  colore on the haps will facilitate mattern). 

114-        Fbcperiments not only «arri ed out at the research stations 

but also in the field will be of help,  especially to the more 
bucateci farmer, 

115. As all these activities not only relate to  fertilizers but 

also to all other farm inputs, irrifation and so on, it is cle*r that 

the  costs involved will have to be borne by the public exchequer. 

H.   Training Courses 

116. It is obvious that  for the personnel involved in the 

already described activities, training is necessary.    Refresher courses 

will also have to be held,  regar lar ly.    Training of key personnel 

in other countries with an already well-established infrastructure, 
is very advisable. 

117. As far as handling,  distribution and marketing of fertilisers 

is concerned,  this should be for the account of the fertiliser 

producer or supplier.    The other activities should, in principle, 

be for the account of the public exchequer.    This does not exclude 

that the fertilizer project and farmers* cooperatives are 

participating in the training to a certain extent and consequently 
could bear part of the cost. 

*•  Qovernmantal planning, pricing, economic policies and laws 

118*        Governmental planning will very seldom only be restricted 

to infrastructure for the distribution of fertilisers. Practically 

all the measures taken will be of benefit to the whole composite 

infrastructure, building the national economy or a larger part 

of it.    Planning and carrying out of rail and road constructions 

and their improvement, is such an example.    Building up an 

Agricultural lùrtension Service will be of benefit to the whole 
agricultural sector. 

119»       However, in some instances the measure will be directly 

related to fertilisers.   Building a fertiliser plant or giving 

permission for it to be built is a typical example.    ?br this 

the government must be able to forecast accurately the future 
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(~o"Fninp+i on and the feasibility of the oroieot.    Laws and 

regulations *"or safety and  environment must he made. Financial 

ways and means have to be soupht for, noi; only for financing 

the plant itself but also for the infrastructure going 

with it. 

1?0.       Another important tank for the government is the timely 

ordering (or frantine of permission to do so) of the •imported 

f erti li zenp that th» country needs.    Por this purrvosp it needs 

staff to   collect  the necessary information.     TM r s+aff can, 

to n preat  ertrnt,  rot this information from the extension 

servi cep a"d  from the fertilizer and marketing trades.    KB 

fprti lirer consumption not only depends on  the prices of these "bit 

also or the price level  for different crops,  in+er-fovernmental 

di scussi ons Pre highly necessary,   (Price  level   here,  means 

eitVirvr firmly fi ved or with p  certain >>i i*h  end  low level or 

the erproted market rate). 

1?1.       The pricing and economic policy will influence the 

use of fertilizers and food production to a very great extent. 

The import duty on fertilizers,  raw material,  erruipment, 

transport vehicles as well PR tares - direct or indirect - 

will  influence the price,  Subsidies and  cheap credit  facilities 

can hrinr- the price of fertilizers down to  a  remunerative level 

ir relation to  farm produce, 

1?2,        The Ipvrp concerninr fertilizers should  «ivp the farmer 

a puam^tee with regard to the ouality -    nutrient  content - 

and weight.    This implies that the government should pet up 

institutions to control this. 

123»        Other laws mipht give regulation» and rules concernine 

the storage and office buildings in order to safef»uard the safety, 

health,  environnent and pollution aspects. 
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II. DEMARCATION OF RESPONSIBIUTIES FOR ESTIBLISMNC INFRASTRUCTURE 
FOR THE DISTRIBUTION OF FERTILIZERS  """""' 

124. The consultation meeting may wish to note that a clear 

demarcation of responsibilities cannot be given due to the 

fact that in practically all countries some form of 

infrastructure already exists and whatever concerns fertilizer 

distribution and marketing tends to be fitted within the 

existing system. However, in the case where nothing exists 

and a complete infrastructure has to be established, the 

following demarcai ion is suggested for two stages of the 

project. 

Firet Stage 

125. In the first stage, the fertilizer project should be 

responsible for the capital cost, working capital required 

and depreciation maintenance and renewal of the following 

facilities: 

- All investments made at the plant site. 

- Facilities to handle fertilizer at the port of 
importation. 

- Central Storage and District Depots (including, 
in new areas »housing for personnel). 

126. Transportation vehicles between the different storage 

pointe and those needed for business reasons (marketing etc.) 

are equally the responsibility of the project, as well as 

salaries, wages and social provisions for the people 

involved. Fertilizers should be piaced in the above- 

mentioned storage places on a consignment basis. 

127. The State and other Public Authorities should be 

responsible for : 

- all public works (railways, roads, etc.) maintenance, 
renewal and extension. 

- provision in the public sector, hospitals, transport, 
etc« 
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- financing of credit and subsidies. 

- forward planning and ordering. 

- extension service and laws and their enforcement. 

- all salaries, wages and social provisions for the 
people involved. 

128. Following the reasoning that the local rural community 

should form the start be directly involved, it is suggested 

that it takes responsibility for that part of the infra- 

structure, the storage, handling, marketing and transport 

plus the complete cost of the personnel involved. This can 

be done by different types of organizations or people. In 

cases where the local population cannot bear the costs, 

assistance by the Government or the fertilizer project 

should be given. This, however, with the intention that 

all facilities should be owned and run as soon as possible 

by the local people. 

Second Stage 

129. As the fertilizer infrastructure develops, the district 

depots and may be even some central depots can be taken over 

by farmer organizations or coops, or others. The same goes 

for transportation between those points. A rebate on early 

out-of-season delivery may be a stimulant. This system has, 

when the rebate is sufficient, proven to be of great influence 

on the regular flow and timely availability of fertilizers in 

the developed countries. 

130. It seems to be preferable that some of the central 

depots remain within the responsibility of the fertilizer 

project in order to safeguard the necessary storage needed 

for regular production or imports. The responsibility of 

the State and other Public Authorities remains the same 

as in the first stage. The responsibility of the farmer 

(in his different organizations), that of private enterprise 

or public enterprise in other forms will increase. Consequently 

part of the investment originally made or performed by the 

fertilizer project will be recovered by the project. 
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ni»   ASSISTANCE FROM OUTSIDE IN ESTABLISHING INFRASTRUCTURE FOR THE 
DISTRIBUTION OF FERTILIZERS 

131«     The Consultation Meeting may wish to note that assistance 

from outside can be given in many  forms to developing countries 

that organize the infrastructure needed to distribute  fertilizers. 

This  can be given in the form of providing finance,technical 

know-how and skilled manpower.    Since euch assistance in an 

important input to raising agricultural output,  it  should 

be provided as a grant or on soft  terms wherever possible. 

132.    In the early stages,  assistance at the local rural 

level  (storage,  transport,   credit,   revolving funds,  etc.) 

will be particularly important to  the creation of a good 

fertilizer infrastructure.    It is  therefore suggested that 

when countries supply fertilizers as aid,  they should be 

accompanied at the same time by this type of aer.istance at 

the  local rural level. For example,   funds raised by selling 

the fertilizer given to the country can be used to  finance 

such  local  effortB. 

133»    Some countries with their own  fertilizer production 

lack a sufficient infrastructure to distribute fertilizers 

to the home market.    It must be regarded as a duty of both 

Lhx-   '"ertilizer project,  the Government and other public 

authorities to take urgent  steps to  improve this situation. 

Such initiatives can then be supported by the international 

assistance as and when required and requested by the 

Government. 
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D.  ILLUSTRATIVE GASE S1UDY OF THE TOTAL INVESTMENT REQUIRED TO 
ESTABLISH THE INFRASTRUCTURE TO DISTRIBUTE AND MARKET 100.000 
TONS (MATERIAL]  OF FERTILIZERS   

I.    Assumptions made for the illustrative  case study 

13¿.    In this case study,  detailed estimates of the total  investment 

required to establish a complete distribution infrastructure are 

made based on the  following assumptions: 

(a) Conrumption of 300,000 tons of fertilizer material 
containing N,  P and K nutrients per year and a regular 
all year flow of the fertilizers  from port/factory to 
the  local  storages. 

(b) One main storage depot at a port or fertilizer plant 
with a storage capacity of 50,000 tons with a throughput 
of six times per annum handling a regular inflow of 
300,000 tons per annum. 

(c) Three central storages of which one is situated 100 km 
from the main storage and only served by truck and two 
located on railtracks, one at a distance of 25O km and 
one at 35° km from the main storage. All tiree have a 
storage capacity of 20,000 tons and a throughput of 
100,000 tons per year. 

(d) Half of the yearly consumption is handled through district 
depots, each with a storage capacity of 1000 tons and a 
throughput of five times per year. The district depots 
have each 5OO tons openroof storage. Total number 
needed 30» 

(e) Half of the yearly consumption is directly transported 
from the central storage to the local depots. 

(f) A total of 3OOO local depots, each with a capacity of 
20 tons (indoor) and an annual throughput of five times, 
that is 100 tons per year.    Only 25 per cent of the 
investment for offices and transport vehicles at this 
level is needed for fertilizers since it may be 
assumed that these facilities will also be used for 
many other purposes. 

(g) All fertilizers are received i^bulk at the main storage 
and there bagged and palletized-*;  Transport to central 
storage and district depot is done on pallets. The transport 
to the local depot is not palletized.    Where needed all 
truck platforms have been adapted to pallet measurements. 

1/       No provision is made for the investment required as these 
facilities would normally be part of the plant. 
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(h)    The cost of Ten Agricultural Extension Centres is 
incorporated in the total investment cost. 

(i)    The estimate of working capital required is based 
on an average found from data available  from 
developed and developing countries. 

135« As local conditions in the various developing countries may 

vary very much, for example road conditions and the speed of rail 

transport,  considerable differences in investment  costs may result. 

II»  Total investment costs and comparison with findings of other 
studies 

136. The total fixed investment required to establish an infra- 

structure to distribute 300.000 tons of fertilizer per annum is 

USt 45.8 million or USI I52 per ton.    Working capital  requirements 

would add US$ 77 to USt 120 per ton. 

137. The outcome of this hypothetical  case  study differ only a 

little  from the studies made by W.P.  Sheldrick for the World Bank 

in January 1976 ->.    In these studies, based on seven cases 

covering different throughput  rates and type of operations,  it was 

found that the average investment to distribute and market 

fertilizers ranged from S 180 to $ 160 per ton of annual throughput; 

the operating cost was an average of $ 50 per ton.    This World Bark 

study came to the conclusion that the additional investment in the 

infrastructure for distribution and marketing fertilizers  should 

match the cost of investment in the production of the fertilizers. 

138. A study made by the Agency for International Development, 

Washington D.C. by P N Paker in I968 ^, based on a number of 

cases,  came to practically the same conclusions. 

139. As a general conclusion it can be said that for every dollar 

invested in fertilizer production, investment of at least one dollar 

is needed to establish the supporting infrastructure for distribution. 

1/       The risk of the World Bank in helping to meet the fertilizer 
requiretirants of developing countries. January I976« 

2/       The functions and cost    of a fertilizer marketing service. 

U 
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III.    Detailed  calculations of investment  costs 

Investments 

Port/factory main storage 

capacity  :  50,000 tons  throughput 
300,000 tons/year $ 3,500,000 

office and other buildings 500,000 

land a $10 per m2 600,000 

input equipment RH 

payloaders  (6)  plus forktrucks (6) 390,000 

bagging 60 t/h  16 h/d 320 d/y 540,000 

pallets+div.equipment+spareparts 860,000 

10t trucks incl.  reserve à $37,000 total  33 
10 t/d loaded  100 km/d 320d/y = 100,000 t/y 1,221,000 

110 rail wagons incl.reserve à $32,000 
average I85O t/y  360 d/y 3i520.000 

$ 11,131,000 

Central storage 

capacity:  20,000 tons  throughput 100,000 t/y        1,500,000 

office 4,000 

land à $ 5 per m2 125,000 

3 forktrucks à $ 25,000 75,000 

55 trucks 6t à $ 30,000 (incl.reserve) 
6 t/d loaded 100 km/d 320 d/y 1,650,000 

equipment + spare parts 50,000 ) 

Total per central depot 3,404,000 

For three central depots needed $ 10,212,000 

District depot 

capacity 1,000 t throughput 5,000 t/y 
5OO indoor + 5OO t open roof + office 75,000 

land H4 

1 truck 6t + 1 truck 1,5t 
average transport  I5.6 t/d 320 d/y 38,000 

equipment + spare parte  10,000 

Total per district depot 123,000 

For thirty district depots $    3,690,000 

.A 
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Local  depots 

capacity 20t  throughput  100 t/y 

land 

share office investment 

share  transport vehicle investment 

equipment + spare parts 

Total  cost  per local depot 

For  3,000 local depots 

Agricultural Extension Centres 

Building 

transport vehicles:  2 Landrovers + 
10 motor driven 7i cycles + 50 bicycles 

field equipment + spare stock 

Total  cost per Agricultural Extention 
Centres 

For Ten Extension Centres 

TOTAL INVESTMENT FOR 300,000 t/y 

2,000 

FM 

500 

2,500 

500 

5,500 

400,000 

12,000 

S 16,500,000 

12.000 

424,000 

I    4.240.000 

S 45,773,000 

INVESTMENT REQUIRED PER TON OF FERTILIZER DISTRIBUTED 

Total physical investment per ton throughput        $    153 

Working capital required per ton throughput $ 77-120 

Total Investment required for Distribution 
and Marketing of fertilizers per ton throughput $230-273 
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