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FERTiLIZER PLANT FEASIBILITY STUDY--HAITT

EXECUTIVE BRIEF

This study deals with determining the feasibility of establishing a
fertilizer mixing (blending) and bagging plant in Haiti. The proposed plant
would be owned and operated by a private-sector Haitian company. The
objective of the company is to provide a cost-effective package of fertilizer
products and related services to the Haitian farmer thus helping to increase
food production and generally increase the productivity of the agricultural
sector. As Haiti has no commercial fertilizer resources, all fertilizer
materials required from the proposed project would have to be imported.

The fixed capital investment required for the project is small by
most commercial standards, ranging from about US $0.7 million to
US §0.9 million depending upon the level of mechanization selected. 1In either
case, the fixed investment has little impact on the total production cost of
the proposed fertilizer products or the financial feasibility of the project
because the cost of imported fertilizer raw materials represents the
overwhelming recurring cost of production. Raw materials alone, account for
80%-90X% of the factory-gate cost of production.

The project is not financially feasible according to the assumptions
used for this study. Therefore, the project is not recommended for
implemencation unless the indicated margin between the cost of production and
factory-gate selling price can be increased. An increase in the margin of
about H §35/t (about US $23/t) over and above the expected margin assumed for
this study is required to achieve the desired internal rate of return of 15%
over the life of the project.

It may be possible to achieve the increased margin through a number
of efforts, the two most significant being (1) optimization of raw material
procurement and transport to decrease the landed cost of imported raw
materials and (2) an increase in the factory-gate selling price through
development of a dealer network that would decrease dependence upon the

existing importers as dealers, since these importers cdemand discounts which




amount to about H $30/t. Of course, the likelihood of increasing the margin
by developing a special dealer netvork is uncertain and will require
additional investment and operating costs.

Despite the lack of financial feasibility, the proposed project
embodies a number of possible benefits to the Haitian agricultural economy,
namely:

s« The development of a domestic industry that will create gainful
employment for an extremely poor and underutilized workforce.

s An improvement in the security of supply and relative price stability for
fertilizer products which are essential to the increased growth and
productivity of the Haitian agricultural sector.

s The creation of a responsible agroservicz company that, in addition to
supplying high-quality (physical and agronomic) fertilizer products and
other essential ingucts, would provide an urgently needed package of

technical services to help ensure that fertilizers and other inputs are

used in a cost-effective way, thus increasing agricultural production and
improving the economic status of the Haitian farmers and farm wo.kers who
account for about 75% of the nation’s workforce.

s Stimulate increased competition among the existing importers thus helping
to improve product availability, product quality, price stability, and
the level of services provided to dealers and farmers.

s Ensure the osvailability of a more appropriate line of high-quality
fertilizer rroducts designed for specific crops and agroclimatic
conditions.

e Create a general improvement in the credibility of the fertilizer supply
sector, thus helping in the formulation and implementation of technically
sound and responsible governmcnt agricultural policies.

In order to provide a more sound basis for taking an investment
decision on the proposed fertilizer plant project, the following
investigations and evaluations are proposed. These activities will help to
strengthen the agricultural sector even If the proposed fertilizer plant

project is not implemented.

it




Raw Material Procurement--Because raw materials represent 80X or

more of the cost of producticn, methods for decreasing the landed cost of raw
materials should be confirmed. The most likely method is to exploit the
possible economics of raw material procurement and transport that could accrue
if participation of the potential partner from the Dominican Republic can be
confirmed and some type of cooperative agreement for raw material procurement
and ocean transport could be arranged. Such an arrangement would =ake
advantage of the large tonnage procuremen. and transport procedures practiced
by the potential Dominican Republic partner, thus resulting in a lower landed

cost of raw materials to the Haitian plant site.

Pricing Structure--Confirm a product pricing structure (f.o.b.
factory gate) that is attainable in both the short term and long term,
including the dealer incentives and costs that will be required to achieve the
required margin between production cost and selling price.

Other Agricultural Proiects--Determine the status and confirm the

scheduled completion of other agricultural projects, particularly irrigation,
to more precisely predict total fertilizer market demand and market share.
Supportive Technical Assistance--Determine scope, cost, and sources
of technical input and funding for supportive assistance projects that will
enhance the objectives of this project as well as those of the total
agricultural sector. The most urgently needed assistance projects include
(1) dealer training and development, (2) one or more soil and plant tissue
testing laboratories to help determine optimum fertilizer recommendations,
(3) short-term credit programs to assist dealers establish warehcuse
facilities and stock fertiiizer products, and (4) an evaluation of the
agricultural input-output pricing structure to assist the Government of Haiti
in formulating effective policies to promote fertilizer use and increase
agricultural productivity. This last activity should be given the highest

priority as it will provide valuable input to an urgently needed government

agricultural policy.

it




This study was performed according to the UNIDO Guidelines for
Preparation of Industrial Feasibility Studies. The layout of the ensuing
report, beginning with Chapter 1.0 Executive Summary and ending with

Chapter 10.0 Financial and Economic Evaluation conforms to these Guidelines.

ii1




1.0 EXECUTIVE SUMMARY

1.1 Introduction

This project deals with the establishment of a fertilizer mixing
(blending) and bagging plant in Haiti. The proposed plant would be owned and
operated by a private-sector Haitian company. The objective of the company is
to provide a cost-effective package of fertilizer products and related
services to the Haitian farmer thereby helping to increase food production and
generally increase the productivity of the agricultural sector. Since Haiti
has no significant domestic sources of fertilizer raw materials, essentially
all materials required from this project will be imported.

In addition to supplying fertilizer products to the Haitian
agricultural sector, the project will provide a package of services,
particularly technical assistance to dealers and farmers, to ensure that the
correct products are used in the most cost-effective way. This technical
assistance activity currently is lacking in Haiti and poses a major constraint
to increased fertilizer use, improved crop production, and an enhanced quality
of life for the resource-poor Haitian farmers and farm workers who currently
account for about 75X of the nation’s workforce.

The proposed project design takes into consideration a number of
practical local factors including:

1. An extremely resource-poor population.

2. A high level of instability at all levels of government.

3. Severe constraints on the availability of foreign exchange.

4. A relatively small and unstable market for fertilizer.

5. A severe shortage of technical assistance relative to fertilizer use and
crop production.

6. The potential for strong competition from established importers currently
supplying the Haitian fertilizer market.

7. The need for reliable supplies of high-quaiity and agronomically
appropriate fertilizer products at stable prices to help stimulate

fertilizer use and increased crop production.




1.1.1 Project Promoter/Initiator

The proposed project is being promoted by a Haitian entrepreneur.1
While the equity participation in the company is not clear at this time, it is
quite likely that, in addition to the promoter, private-sector principals of
the Dominican Republic fertilizer industry (a2 major current supplier of

imported fertilizers to Haiti) and a group of Haitian investors will be

involved. Borrowed funds are likely to be obtained from Société Fimanciére
Haitienne de Développement S.A. (SOFIHDES) and offshore funding sources.

In addition to financial equity, the equity partners are expected to
bring to the proposed company (1) managerial and fertilizer marketing skills;
(2) technical skills relative to procurement. of fertilizer materials, blending

plant operation, transport and logistics; and (3) business acumen pertinent to

the region.

1.2 Project Background and History

1.2.1 Historical Development

This proposed project is in part an outgrowth of an earlier
initiative taken by a Canadian entrepreneur who established a fertilizer
blending plant in Haiti in 1981. The blending plant was operated under the
corporate name of Agricultural Services S.A. (ASSA). The company flourished
for a few years and then, due to a number of internal and external problems
ceased operation in May 1987.2

The promoter of this current project was one of ASSA’s major
fertilizer dealers for a period of about 3 years and thus is aware of the
potential benefits that fertilizers could offer to the Haitian farmer,
provided they could be supplied in the correct nutrient mix at a competitive
price along with a package of technical services that would ensure their

cost-effective use thus leading to farmer acceptance and farmer loyalty.

1. Mr. Jean-Michel Cherubin, P.0. Box 13372, Delmas, Port-Au-Prince, Haiti.

2. International Fertilizer Development Center (IFDC). 1990. "Supplying
Quality Multinutrient Fertilizers in the Latin American and Caribbean
Region-Emphasizing Bulk Blending and the Complementary Role of Granulation,”
IN NPK Workshop Proceedings, Special Publication IFDC-SP-14, IFDC,

P.0O. Box 2040, Muscle Shoals, Alabama, 35660.




With the financial assistance of UNIDO/UNDP, a study to evaluate the
feasibility of establishing a new fertilizer-blending and bagging plant in
Haiti was solicited by UNIDO/UNDP in February 1990 on behalf of the current
promoter. The International Fertilizer Development Center (IFDC) with

Headquarters in Muscle Shoals, Alabama, U.S.A., was selected to perform the

study.3

1990.

IFDC began field evaluation/data collection work in Haiti June 4,

1.2.2 Other Studies and Investigations

In 1985 ASSA was contemplating relocation and expansion of their
blending plant. This relocation and expansion plan was designed to decrease
the cost of production and delivery of fertilizer to the major farming areas
and to better facilitate the servicing of a growing market for ASSA fertilizer
products. A study, funded by the Canadian International Development Agency,
was performed by a Canadian firm--Hatch Associates Limited (Hatch) of
Toronto.% Hatch subcontracted a portion of the fertilizer plant process
design study work to IFDC. The study was completed in January 1986 about the
time when ASSA was undergoing a severe financial crises and the Duvalier
Government collapsed. Since that time no action has been taken on
implementation of the ASSA plant relocation and expansion project, and ASSA
closed its business in mid-1987.

The actual commercial experience of ASSA as well as the Hatch Study
showed that a significant potential market for fertilizer exists in Haici.
However, in view of the severe technical, financial, and political constraints
nf the country, the development of this market will require a unique mix of
practical, technical, commercial, and financial skills in addition to
supportive government policies. The required skills and other unique features

of the proposed project are more fully elaborated in this study.

3. UNIDO Contract No, 90/028/GYL: Project No. DP/HAI/89/033: accepted by IFDC
May 31, 1990, IFDC Contract No. 00926/90.

4. Hatch Associates Ltd. 1986. Engineering & Financial Analysis, Volume I--
The Report, and Volume IT--Appendices and Drawings, Toronto, Ontario, Canada.




1.3 Market and Plant Capacity

1.3.1 Current Market Demand for Fertilizer

Data Base--Because of the long-term disturbed economic and political
situation in Haiti, little reliable data, relative to the agricultural sector
and particularly fertilizer use, are available.

In the absence of reliable secondary data, primary data were
collected and analyzed to determine the fertilizer market. The data were
generated by examination of records and/or documents available at entry points
of supply into the country. The data were cross-checked with the major
sources of supply, particularly the Domirican Republic. Consumption areas and
market shares of the various importers were determined and evaluated by
in-country observations ani interviews with importers, dealers, small-holders
and plantation farmers, private- and government-sector technicians, and
operating personnel.

Agricultural Resource Base--By most economic norms Haiti is one of
the poorest countries in the world; its people are the poorest in Latin
America. The contrast in wealth is stark. The wealthiest 1% of Haitians
account for 44X of national income. Of the 6.5 million population, most live
in the rural areas and about 75% earn the equivalent of only one-sixth of the
US $352 national average per capita income; and this continues to decline.

Out of a work force of 2.4 million, 80% are unemployed or not working in
paying jobs. Women dominate the transport and marketing of farm produce.

About two-thirds of the country is rough, mountainous terrain,
unsuitable for cultivation. Out of the total land area of 27,750 kmz, only
about 40% or 1.1 million ha is arable. The climate is tropical, but generally
semiarid.

Agriculture, which is the main economic sector, has steadily
declined as a result of severe deforestation, soil erosion, low soil
fertility, primitive crop production methods, and the lack of a defined
national agricultural policy. Crop production in rice, maize, and sugarcane
is inadequate to supply domestic demand. The problems in food production are
complex and require a serious and sustained commitment by the Government
together with appropriate outside assistance. One positive step to improve
agricultural production is the establishment and operation ot a local

fertilizer supply industry, the subject of this study.




Land Use--The major agricultural areas and the corresponding
principal crops are shown in Table l-1. Accurate data on the irrigated area
are not available. The major irrigated area is the Artibonite Valley. The
estimated total irrigated area in 1984 was about 74,000 ha. There has been no
assessment since then, but it is evident that the total irrigated area has
declined considerably during the past 6 years because of poor maintenance,
deterioration of the irrigated land structure, and a reduction of the water
source as the result of deforestation and silting of the irrigation canals by
severe soil erosion. Observation of the irrigated areas shows that efficiency
of water use in the systems is below 70Z. Since rice farming, the principal
irrigated crop, is practically done by hand, the distribution and control of
water in the irrigated areas is very inefficient.

Role of Agriculture--As previously indicated, about 40% or
1.1 million ha is utilized for the cultivation of various crops. In 1988,
about 75% of the working population was engaged in agriculture, forestry, and
farming but they provided only 322 of the country’s gross national producct.
The production of agricultural commodities provided a livelihood for about 70%
of the population in 1989. One-third of the peasants have no land, while the
remainder own only about 1XZ of che land. Exclusive of the large farms, there
are about 620,000 small-scale farms of which 95% are well below 1l-ha size.
About 60% of the arable area is cultivated in rice, plantain, maize, sorghum,
potatoes, cassava, taro, and yams, which are the principal food crops of the
country.

Fertilizer Consumption--Fertilizer consumption in Haiti decreased
from about 16,000 t of product in 1985 to about 13,000 t in 1989.

The major factors attributed to the decrease in consumption are:

1. Low farm-gate prices for farm produce, particularly rice, where 652 of

the fertilizer is consumed.

2. Delays in importation of fertilizer thus limiting the timely supply in
the marketplace.

3. Lack of credit in the marketplace; most transactions are performed on a
cash basis.

4. Political instability of the country. Since the revolution in
February 1986, the country has operated under a provisional government
with very unstable political conditions.

5. Lack of post-harvest marketing and distribution facilities.

6. Very poor crop production practices.




Fertilizer consumption from 1985 to 1989, by product and nutrient,

is shown below.

Fertilizer
Product 1985 1986 1987 1988 1989
R . (€) = - - = = - - - - - - -
Urea 9,623 9,043 7,942 7.853 7,729
Ammonium sulfate 802 754 662 654 644
20-20-10 321 301 265 262 258
12-12-20 4,811 4,521 3,971 3,927 3,221
Composite®
(14-14-20) 481 452 397 393 1,031
Total 16,038 15,071 13,237 13,089 12,883
Nutrients 1985 1986 1987 1988 1989
-------------- (t) - - -« - - - - - - - - -
N 5.304 4,984 4,377 4,328 4,273
P20s 709 666 585 579 582
K20 1,090 1,025 300 890 876
Total 7,103 6,675 5,862 5,797 5,731

a. 14-14-20 is composite average nutrient analysis of miscellaneous products.

Consumption by Agricultural Area--The 1989 fertilizer consumption

pattern by major agricultural area is summarized as follows:

Fertilizer Consumption

% of Total
Consumption Area Crop Total Product
(v)
Artibonite Valley Rice/onions 65 8,373
Leocane Maize/industrial tomatoes 2 258
Kenscoff Vegetables (all kinds) 12 1,546
Foret des Pins Vegetables (potatoes/ 7 902
onions/cabbage)
Cul de Sac Tobacco/industrial 6 773
tomatoes/vegetables
Les Cayes Sugarcane/rice/maize/ 5 645
tobacco
Cap Haitien/others Sugarcare/citrus/coffee 3 386
vegetables/onions

TOTAL 100 12,883




1.3.2 Fertilizer Market Forecast (Total)

The market data obtained during the field study covered a period of
5 years, 1985-89, and showed that fertilizer consumptior in Haiti has declined
during the period for the reasons already discussed. A market segmentation
method of forecasting was used for projection of fertilizer demand taking into
consideration the limited amount of reliable data.

The decline in fertilizer use leveled off in 1988 and 1989. Use
data for the first half of 1990 showed more or less the same level as the
first half of 1989. This indicates that fertilizer consumption in the country
may continue at the same level through 1991 unless significant changes occur
in the factors affecting the fertilizer market. Political stability in the
country can only start after the scheduled election in November 1990, and 1991
will serve as the transition year for the new government. An increase in
stability can be expected to have some positive impact by 1992. Based on this
rationale, the fertilizer market in 1991 is assumed to be the same as 1989 and
is used as the fertilizer market base year for this study.

On the basis of assumptions more fully described in Chapter 3, a

summary of the total market forecast for fertilizer use by crop segment

follows:
Fertilizer Use (product basis)
1991 (Base) 1992 1993 1984 1995 1996
Crop Segment 4 t 2 t 4 t b t 2 t 2 t
Food crops 92 11,852 1] 12,062 87 12,134 85 12,32 85 13,087 85 13,932
Industrial 8 1.031 10 1,340 13 1,813 15 2,178 15 2,304 15 2,458
crops
TOTAL 100 12,883 100 13,402 0 13,947 100 14,520 100 15,361 100 16,330

1.3.3 Total Projected Sales Forecast and Market Share for Proposed Project

The foregoing evaluation of Haiti’s existing fertilizer market was
conducted to establish a benchmark for formulating the proposed project’s
5-year sales forccast (market share) and marketing plan for 1992-96. The
projected sales forecast for the prcject takes into account (1) the current

fertilizer supply scheme, (2) existing marketing channels, and (3) domestic




and foreign competition. The main elements of these three factors are briefly
described.

Current Fertilizer Supply--All commercial fertilizer products are
currently imported. The complex NPK grades and part of the urea fertilizers
are sourced from the Dominican Republic while the balance of the urea is
sourced from Trinidad, Venezuela, and Guyana. Amcng the complex NPK grades,
12-12-20 is preferred, supplying 30% of consumption. Granular urea from
Trinidad is preferred over the prilled material from Venezuela and Guyana.

The annual Japanese fertilizer donation normally consists of a 60:40 mix of
nitrogen fertilizers (urea and ammonium sulfate) and complex NPK grades.

Marketing Channels--The following marketing channels are used for

handling imported fertilizers in Haiti:

Channel A--Fertilizer is channeled from supplier, to importer, to dealer,
to small farmer.

Charnel B--Fertilizer is channeled from supplier, to importer, to dealer,
to merchant, to small farmer.

Channel C--Fertilizer is channeled from supplier, to importer, to the
branch store of importer, to small farmer.

Channel D--Fertilizer is channeled from supplier, to importers who are

direct users (large farmers and plantations).

Competition--Fertilizer competition in Haiti exists in three forms:
(a) the fertilizer companies from the Dominican Republic that export to Haiti
and monopolize the commercial NPK blend market and part of the urea market,
(b) the Haitian fertilizer companies that import all their NPK grades and part
of their urea fertilizer needs from the Dominican Republic, (these companies
represent 54X of Haiti’s yearly fertilizer requirement), and (c¢) direct
imports (by large farmers and plantations) of urea fertilizer from Trinidad,
Venezuela, and Guyana. The local companies also participate in the sale of
the yearly Japanese fertilizer donation. The donor tonnage currently

represents 31% of the supply. The sources of fertilizer supply for 1989 are

shown below:
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Quantity
Source (1989) Share Volume
(%) (v)
Dominican Republic 54 6,957
Ttinidad/Venezuela/Cuyana 15 1,826
Japan (donation) 31 4,100
TOTAL 100 12,883

Sales Forecast for Project--Given the foregoing total Haitian market
demand, the market share for the proposed new fertilizer plant project is

expected to grow from 30X to 65% during the first S5 years of operation as

shown below:

Project Sales Forecasrt (t product)

Total
Commercial Market Japanese Donation Project

Year %2 _Project Share t 202 Project_Share Sales

(t) (v)
1992 30 3,271 500 3,771
1993 45 5,151 500 5,651
1994 55 6,611 500 7,111
1995 65 8,360 500 8,860
1996 65 9,029 500 9,529
A breakdown of the total Projected annual sales by product is shown
below:

Product 1992 1993 1994 1995 19096
I A € L R - - -
Urea 2,451 3,560 4,409 5,316 5,527
Ammonium 57 113 142 177 191
sulfate
20-20-10 94 113 142 177 191
12-12-20 980 1,582 2,062 2,658 3,049
14-14-14 189 283 356 532 572
TOTAL 3,771 5 651 7,111 8. 860 9.529
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1.3.4 Urgently Needed Support Programs
To bring about the proposed fertilizer plant project sales
objectives and accrue th: national benefits of an integrated agroservice
industry in Haiti (this project and others), the following foreign assistance
programs are urgently needed.
1. Soil and tissue testing laboratory and staff to support cost-effective
fertilizer recommendations.
2. Fertilizer and agroservice dealer training and dealer network
development.
3. Farm-level extension/education programs tc promote cost-effective
fertilizer use.
4. On-farm demonstrations and field days to show benefits of fertilizer use.
. Agricultural input/output pricing study to guide government agricultural

policymakinag.

1.4 Materials and Inputs

1.4.1 Fertilizer Material Terminology

In the context of this fertilizer plant project, the terms
materials, raw materials, and products are used interchangeably depending upon
the context in which they are discussed. For example, urea, a fertilizer
material, is also referred to as a raw material when it is mixed with other
materials to prepare a multinutrient-blended product such as 14-14-14, and
finally, it is called a product when it is simply bagged and sold as a

straight material.

1.4.2 Selection of Fertilizer Materials

Required Fertilizer Material Physical Properties--Since the
fertiliz=r materials used in this project will often be used to prepare blends
of two or more individual materials to achieve a number of nutrient ratios and
grades required by the market, it is important that the particle (granule)
size of the individual materials be reasonably uniform to facilitate uniform
mixing (blending) and to minimize the risk of separation of the individual

materials (segregation) after the product is mixed and bagged,
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The use of granular materials as opposed to nongranular materials
(often referred to as standard-grade materials) is also often preferred when
the materials are sold as "straights" without first blending. This is because
granular materials are generally quite free-flowing and nondusty thus
facilitating handling and application. Many standard-grade products, because
of their large surface area, have a tendency to cake and form hard lumps
during storage making them more difficult for the farmer to handle and apply.

Some preoducts, particularly urea, are also available in a prilled
form. Prilled urea is smaller in particle size than granular urea. In most
cases, the prilled product is more likely to cake than the granular
counterpart. Also because of its smaller particle size (usually about
1-2 mm), prilled urea is not well suited for blending because the othr~r
granular materials (for example, phosphate and potash materials) are

significantly larger in size.

1.4.3 Sources of Fertilizer Materials

All fertilizer materials for the project must be imported,
therefore, it is essential that all specified materials are widely available
on the international market to ensure competitive f.o.b pricing and security
of supply. Fortunately, the materials required for this project meet this
criterion and can be sourced from the U.S. Gulf Coast, Trinidad, Venezuela,

and even Europe and the Far East.

1.4.4 Other Material Inputs

In addition to the basic fertilizer nutrient materials, the project
will require recurring expenses for the following materials and utilities:

1. Nonnutrient granular filler material to adjust the nutrient concentration
of the blended NPK products to the guaranteed value. This material will
be obtained from local sources.

2. Finely powdered clay to provide a conditioning agent for the NPK blends
and some of the straight materials to minimize caking. This material
will be imported in 25-kg bags.

3. Empty 50-kg capacity bags, plastic bag liners, wire ties, and stitcling
thread for packaging the fertilizer products. These materials will be

purchased from local sources.
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4. Diesel fuel for emergency/standby electric power generator and plant

mobile equipment. All fuel and lubricants will be obtained from local

sources.

5. Electric power for operation of all plant facilities and security

lighting will be obtained from the public utility service.

1.4.5 Fertilizer and Other Material Input Quantities

Fertilizer Materials--A determination of the quantity of fertilizer
materials required for the project was made on the basis of (1) a product
slate consisting of three blended NPK products and two straight nitrogen
products and (2) annual projections of market share over a period of 15 years.

The annual material requirements for the l5-year project life are

summarized in Table 1-2.

Other Inputs

In addition to fertilizer materials, the project will require
electricity, water, fertilizer bags, fuel, and miscellaneous operating
supplies as described below.

Electricity--The project will require a total demand of about 100 kW
of electric power based on 1.5 times the connected load of about 70 kW. The
indicated demand (100 kW) will allow for the future expansion of the warehouse
and the gradual replacement of manual operations with mechanized operations.

Electric power for the project will be obtained from the local
public utility. Provisions have been made in the investment estimates to
bring the public utility supply to the factory site. In addiction to the
public utility supply, the project is equipped with an emery-ncy 75-kW
diesel-driven electric power generator. This generator will be used to power
the facility when the public utility supply is interrupted.

Water--Since selection of the project site has not been finalized,
the water supply source is uncertain. The plant process operations require
essentially no water. lHowevaer, a significant amount of water will be needed
for the worker’s washing facilities and for drinking. For the purpose of the
project estimates, it is assumed that all water for washing and drinking will
be collected from rain and stored in a cistern located on the factory site.

Treatment facilities will be provided to ensure that the water is safe for

human consumption.
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Bags, Fuel, and Other Supplies--Empty 50-kg capacity woven

polypropylene fertilizer bags, plastic bag liners, bag stitching (closing)
thread, diesel fuel, and miscellaneous operating supplies, such as lubricants

and employee safety equipment, will be purchased from local sources.

1.5 Location and Site

1.5.1 General Location Criteria
=cheral ftocation Criteria

The location of the proposed fertilizer plant is critical to the

success of the project. The essential location criteria include:

1. Direct access to deep and calm water to facilitate receipt of all

imported raw materials by ship.

2. Close proximity to the major agricultural areas to minimize land
transport of fertilizer products and thereby maintain a competitive
delivered cost structure.

3.

Close proximity to one or more Population centers to benefit from

developed infrastructure that is normally associated with such population
centers.

1.5.2 Specific Site Features

According to these general location criteria, three potential sites
were considered and the site known as Shada was selected as the basis for this

study (refer to Figure 5-1).

The Shada site is located directly on the sea about 20 km south of

St. Marc. The national highway passes within 1 km of the site. The site was

originally developed for a Plant that extracted oils from plants and seeds for

use in the cosmetic industry. The oil extraction plant has been defunct for

several years. At present, the site is being leased by an entrepreneur from

the United States and the buildings have been refurbished and are being used

for the manufacture of hand-embroidered cloth,

In addition to the space required for the embroidered cloth

operation, the Shada site has cc siderable unoccupied space; the site is level

and has direct access to sea and land transport., An imporcant feature of the

site is a partially completed wharf that could be rehabilitated to complement

the proposed raw material unloading scheme.
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1.6 Prcject Engineering I

1.6.1 General Layout

The proposed fertilizer blending and bagging project is basically
one of solid material handling, mixing, and bagging using 50-kg plastic-lined
open-mouth bags. The major elements of the process consist of:

1. Unloading of imported fertilizer materials from ocean-going ships which
may be moored to an offshore anchorage or shoreside wharf.

2. Inloading of the fertilizer materials into a bulk storage warehouse
fitted with partitions to prevent cross mixing of the different
materials.

3. Reclaiming of bulk materials from storage and either weighing and mixing
them to achieve the desired grade/nutrient ratio (the blending process)
or simply bagging straight materials. In all cases, all blended or

straight materials are bagged before dispatch.

Project engineering and financial data are developed for two plant
scenarios. One scenario, referred to as the "simple plant,"” is designed to
hold the fixed investment to a minimum level and maximize the use of
variable-cost contract labor in an effort to minimize risk with regard to the
fixed costs of production; the second scenario, referred to as the "optimum
plant," is designed tc lower the total cost of production by using a higher
level of mechanization and therefore fixed investment, and a lower level of
variable-cost contract labor. A more complete analysis of the operational and
financial advantages and disadvantages of each of these scenarios will be
needed to determine the optimum implementation strategy. Assuming the project
is implemented, it is likely that favorable elements of each scenario will be
exploited according to a phased investment strategy dictated by the market

situation.

1.6.2 Description of Blending and Bagging Process and Equipment

Blending--In the blending process for the optimum plant scenario,
raw materials are reclaimzd from bulk storage using a motor-driven, front-end
loader. The material is dumped into a lump breaker. This unit is used to
crush lumps that normally form during storage. The lump breaker is designed
to gently crush lumpy material while inflicting only a minimum amount of

damage to the granules.
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The material from the lump breaker is transferred by a bucket
elevator to a multicompartment hopper system (cluster hopper) located above
the blending equipment. The capacity of the bucket elevator is much greater
than the average capacity of the blending unit since it is usually fed on an
intermittent basis and must therefore be designed to accommodate short-term

surges.

The raw material proportioning (weighing) and mixing steps are

performed on a batch basis. Manually operated discharge gates on the cluster

hopper are used to sequentially discharge (by gravity) the various raw
materials into a weigh hopper located below the cluster hopper unit. After
the total batch is weighed, the batch of materials is discharged into a mixer.
After an appropriate period of mixing, the material is discharged and conveyed
to one of three manual bagging hoppers.

If only bagging is required, the reclaimed material is fed to the
lump breaker as previously described but the batch weighing and mixing
equipment is bypassed and the material is fed directly to the manual bagging
hoppers. If a conditiorning agent must be added to a straight material to
minimize caking, this can be done by routing the material through the batch
weighing and mixing system as with conventional blending.

In the simple plant scenario, the elevated cluster hopper and
gravity-fed batch weighing operation is replaced with a more simple
ground-mounted weighing system that is fed directly with the front-end loader.
While this simple system is less costly to install, it requires more time and
care to properly weigh a batch of material prior to mixing.

Bagging--A manual bagging system is used with both plant designs.

The manual bagging system consists of three portable bagging hoppers that are
filled by positioning a swivel spout over the appropriate hopper. The hoppers
may also be filled directly using the front-end loader. Portable platform
scales are located beneath each hopper and the operator fills plastic-lined,
open mouth-type 50-kg bags by operating a manual discharge gate (filling
spout) while observing the platform scale beam balance indicator. The filled
bags are closed by first tying the plastic liner with a rubber band or
plastic-coated wire tie. The outer bag (jacket), usually made of woven

polvpropylene, is stitched closed using a hand-held electric sewing machine.
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1.6.3 Civil Engineering Works

The following major civil works will be required:

1. Rehabilitation and expansion of existing wharf to facilitate unloading of
fertilizer raw materials.

2. Construction of a bulk raw material storage building including an area
for the process plant (blending and bagging machinery and equipment) and
bagged product storage and dispatch (truck loading).

3. Construction of a maintenance workshop with space allocated for storage
of machinery and equipment and special products (agricultural chemicals
and implements).

4. Construction of an office and showroom complete with an underground
cistern for collection and storage of potable water.

5. Installation of plant yard and security lighting.

The most significant civil works cost item is for bulk material
storage. In the simple plant scenario, a total bulk product storage area of
1,200 m?> is assumed in addition to the space (about 300 mz) required for the
blending and bagging system and for bagged product storage and truck loading.
The 1,200 m® area dedicated for bulk storage, less 30X to allow for a material
reclaiming work aisle, is sufficient to store approximately 3,000 t of
material provided divider partitions are used and care is taken to fill the
individual bins to capacity. Likewise, with the optimum plant scenario, the
2,000 m? bulk material storage area (2,300 m? total) will be sufficient to
store about 5,000 t of bulk material. In all cases the storage building will

be designed to facilitate future expansion by adding to its length.

1.7 Plant Organization and Overhead Costs

Due to the relative simplicity of this project and the low level of

staffing, the only overhead cost specified is for the recurring annual land

lease.
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1.8 Manpower

The full-time project staff is divided into two major groups:

(1) general administration and sales and (2) production. A description of the

duties and responsibilities of these two staff categories follews.

General Administration and Sales--This staff consists of 12

full-time employees and is headed by the president-general manager,

responsible for the entire project.

who is

This staff carries out the following
major functions:

1.
2.

Procurement and scheduling of all raw material and production inputs.

Marketing and sales, including technical assistance and services to

dealers and farmers.
Scheduling of plant production program.

Dispatching of all products to dealers and other approved accounts.
Accounting, credit, and related financial activities.

Payroll, insurance, bookkeeping, and general administration.

NN W

Plant security, safety, and public relations.

Production--This staff, consisting of 7 full-time employees, is

headed by a plant superintendent, who reports directly to the president-

general manager. The production staff is responsible for material unloading,

warehousing, blending and bagging, maintenance, and all other production-

related activities including the procurement of short-term contracr labor and
services.

2

A summary of the full-time project staffing is shown below.
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Project Staffing

Number
Administration and Sales

President and general manager?®
Technical sales representative
Finance manager/accountant
Cashier/bookkeeper

Secretary

Messenger

Security (guard)

'chv—*r—u-p—'n—or—

Subtotal

Plant Operations (Direct Labor)

Plant superintendent
Foreman/operator
Mechanic/operator
Operator

Laborer (bag hauler)

ot
~N

INNHHI—'

Subtotal

~

ToTALP 19

a. President and general manager also serves

as marketing manager.

b. Additional short-term contract labor may be
needed from time to time to cope with peak periods
of fertilizer demand and plant production.

1.9 Implementation Scheduling

A l-year timeframe is estimated for the engineering, procurement,
and construction of the facilities required for the project. Assuming project
approval, including financing, is obtained by late 1991 and the appropriate
company structure is formed, the plant will be ready for commercial operation

in the beginning of calendar year 1992.
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1.10 Financial and Economic Evaluation

1.10.1 Methodology

The financial and economic evaluation described in this study was
performed according to UNIDO Guidelines for Preparation of Industrial
Feasibility Studies using COMFAR® software (Computer Model for Feasibility
Analyses and Reporting). Unless noted otherwise, all values are expressed in

1990 US dollars and an exchange rate of H §1.5-to-US $1.0 is used.

1.10.2 Total Fixed Investment Cost
The following is a summary of che total initial fixed capital

investment required for the project using a simple and optimum plant scenario.

Summary of Total Initial Fixed Capital Investment

Optimum Plant Simple Plant
Item Us § HS us $ HS
Land (leased at H $6,000/year) 0 0 0 0
Site preparation and development 0 66,000 0 66,000
Structures and civil engineering 207,000 109,0C0 152,000 84,000
Incorporated fixed assets® 50,000 2,000 15,000 1,000
Plant machinery and equipment® 326,800 45,000 250,800 30,000
Preproduction expenditures® 166,300 0 139.40) 0
Subtotal 750,100 222,000 557,200 181,000
Total Initial Fixed Investment (US $)° 898.159 677,880

a. Made up of engineering, project management, and contractor’s fee.
b. Includes mobile equipment.

c. Made up of US $60,000 feasibility sctudy, contingency, and interest during
construction.

d. Based on H §1.5-to-US $1.0 exchange rate. Values may not add due to
rounding.
1.10.3 Project Financing

The project financial package is not final but is expected to
consist of 50 equity provided by the project partners (promoters) with che
remaining 50X secured from borrowed funds. While it may be possible to secure

some donor equity, this source of equity funds is not considered in the

analysis.
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1.10.4 Total Production Cost

Annual Production Cost (Composite of All Products)--The total annual

cost of production, in U.S. dollars, for each year of the project beginning in

1992 is summarized below. It is important to note that raw materials account
for about 702-90% of the total factory-gate production cost, depending upon
the type of plant and year of project life. Thus, anything that can be done
to decrease the landed cost of imported raw materials will significantly

benefit the overall economics of the project.

Total Production Cost

Simple Plant Optimum Plant
Year of Project Raw Materials® Total Raw Materials?® Total

- - -(thousand US §) - - - - - -(thousand US §)- - -

1 (1992) 598.2 (74%)° 808.8 540.1 (697)° 778.3
2 936.6 (802) 1,168.5 845.6 (77%) 1,104.2
3 1,200.2 (832) 1,447.6 1,083.7 (80%) 1,357.0
4 1,512.8 (852) 1,779.1 1,366.4 (82%) 1,657.4
5 (1996) 1,628.6 (86%) 1,899.6 1,471.3 (832) 1,765.8
6 1,762.0 (86%) 2,038.0 1,591.8 (842) 1,889.9
7 1,903.0 (87%) 2,184.0 1,719.2 (85%) 2,020.6
8 2,041.9 (88%2) 2,329.8 1,8464.7 (86%2) 2,151.1
9 2,174.7 (882) 2,468.1 1,964.6 (86%) 2,274 .4
10 (2001) 2,294.1 (897) 2,587.8 2,072.5 (87%) 2,380.1
11 2,397.6 (89%) 2,689.2 2,166.0 (882) 2,468.7
12 2,481.3 (892) 2,778.2 2,241.6 (882) 2,549.6
13 2,545.9 (892) 2,846.7 2,300.0 (88%) 2,611.8
14 2,594.4 (902) 2,897.8 2,343.8 (882) 2,658.2
15 (2006) 2,638.7 (90%) 2,944 .2 2,383.8 (88%) 2,700.3

a. Includes all imported fertilizer materials, filler, and conditioning
agent (clay). Does not include empty bags, fuel, and miscellaneous
operating materials and supplies.

b. Values in parentheses indicate percentage of total cost attributed to
raw materials.

Production Cost by Product--A summary of the production cost for
each product in the production program for selected years of the project is

shown in Table 1-3. The variation in cost from year to year is due to the
cost structure which varies, depending upon the amount of working capital and

the loan repayment and depreciation schedule.




1.10.5 Financial Evaluation

Net Present Value and Internal Rate of Return--The foilowing is a
Se-_rresent Value and Internal Rate of Return
summary of the net present value and internal rate of return for the two

project scenarios evaluated (simple and optimum plant) assuming a 15% discount

rate and two levels of product selling prices (to importers and dealers)

f.o.b. factory gate.

Simple Plant

Optimum Plant

Discounted Selling Price

Net present value at
15X discount rate
Internal rate of return

Maximum Selling Price
{No Discount)

Net present value at

(-) US §1.59 million
(-) 12.22

15Z discount rate (-) US $547,000

Internal rate of return

6.7%

(-) US $1.17 million
2.11

(-) US §131,000
13.7%

Payback Period--In both project scenarios, the payback period

exceeds the assumed project life of 15 years.

Cash-Flow Analysis--A summary of the net cash flow for years 1, 6

and 15 of the project for the two plant scenarios using two levels of product

selling prices (to importers and dealers) f.o.b. factory gate.

Year

Net Cash Flow

Simple Plant Optimum Plant

Discounted S=1linp Price

Year 1
Year 6
Year 15 (end of project)
Cumulative discounted cash flow
(at 15%) for 15-year project life

Maximum Selling Price (No Discount)

Year 1

Year 6

Year 15 (end of project)

Cumulative discounted cash flow

(ac 15%) for 15-vear project life

- - - -(thousand US §)- - - -

(-) 209.
62.
108.
(-) 547,

W oWV

(-) 348.1
1.74

123.6

(-) 1,172.1

(-) 280.
203.
425 .

(-) 131,

S N« - AR ]
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Sensitivity Analysis--Because the overall project cost structure is
so highly dependent upon the cost of imported raw materials, there is little
scope for decreasing the factory-gate production cost except by optiaizing the
landed cost of raw materials.

The foregoing analysis already examined the financial impact of
(1) fixed capital investment and (2) the factory-gate selling price according
to the basic assumptions used for the study

The following data show the selling prices to importers and dealers
that would be required in the optimum plant scenario at the exchange rate of

H $1.5-to-US $§1.0 to achieve the desired internal rate of return of 15%.

Values Used for Base-Case Analysis

Discounted List f£.o.b. Selling Required?®
f.o.b. Selling Price Price (No Discount) f.o.b. Selling Price
- - - - - - - - -(H$/E) - - - - - - - - - (H $/t)
Urea 287 318 322 (35)°
Ammonium 221 244 248 (27)
sulfate
20-20-10 314 347 352 (38)
12-12-20 287 718 322 (35)
14-14-14 307 340 344 (37)
Internal rate
of return, % 2.1 13.7 15.0

a. This price structure would result in an overall internal rate of return

for the project of 15% and an accumulated net present value of zero at the end
of 15 years.

b. Value in brackets indicates the increase in selling price per tonne over
the discounted selling price.

1.10.6 National Fconomic Evaluation

The net economic benefit of the proposed project to the country was
not determined. However, it is expected to be quite small since the majority
(80%-90%Z) of the major recurring cost of the project is for imported
fertilizer raw materials and the in-country value-added component is
relatively small. Implementation of the project is more properly justified

according to the advantages listed in the following conclusions.
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1.11 Concliusions

1.11.1 Advantages of Project

The proposed project embodies a number of advantages, namely:
1. The development of a domestic industry that will create gainful
employment for an extremely poor and underutilized workforce.
An improvement in the security of supply and relative price stability for
fertilizer products which are essential to the increased growth and
productivity of the Haitian agricultural sector.
The provision of a responsible agroservice company that, in addition to
supplying fertilizer products and other essential inputs, will provide an
urgently needed package of technical services to help ensure that
fertilizers and other inputs are used in a cost-effective way, thus
increasing agricultural production and improving the economic status of
the Haitian farmers and farm workers who account for about 75 of the
nation’s population.
Stimulate increased competition among the existing importers thus helping
to improve product availability, price stability, and the level of
services provided to dealers and farmers.
Ensure the availability of a more appropriate line of fertilizer products
designed for specific crops and agroclimatic conditions.
Create a general improvement in the credibility of the fertilizer supply
sector, thus helping in the formulation and implementation of technically

sound and responsible government agricultural policies.

1.11.2 Disadvantages of Project

Financially, the project is not viable according to the assumptions
used for the study and it cannot be recommended as a sound investment.

The justification for, and level of, donor participation in, and
government support of, the project should be viewed in terms of the previously
mentioned benefits of the project and the government’s desire to stimulate
long-term increased agricultural productivity and self-sufficiency in food
production,

To make the project financially sound the margin between the cost of
production and the factory-gate selling price would have to be increased about
HS 35/t (US $23/t) over and above the discounted selling prices used in this

study. The achievement of such an increase will require the combination of &
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number of actions including (1) optimiztion of raw material procurement and

transportation methods to decrease the landed cost of raw materials, (2) some

type of farmer incentive scheme to encourage fertilizer use despite the

elevated cost, (3) donor financing to lessen the impact of borrowed capital on

the cost of production, and (%) government policy reforms designed to

encourage the development of a domestic, value added fertilizer induscry.

1.11.3 Recommendations

The following recommendations are proposed for further evaluation

before either abandoning or implementing this project:

1.

Raw Material Procurement--Because raw materials represent 80% or more of
the cost of production, methods for decreasing the landed cost of raw
materials should be confirmed. The most likely method is to :xploit the
possible economics of raw material procurement and transport that could
accrue if parcticipation of the potential partner from the Dominican
Republic can be confirmed and some type of cooperative agreement for raw
material procurement and ocean transport could be arranged.

Project Financing--Confirm project financing alternatives for fixed

investment. Also explore ways to secure favorable financing for
short-term working capital.

Pricing Structure--Confirm product pricing structure and incentives that
will be required to establish the majority of the existing Haitian
importers as the initial buyers for the project’s output.

Allied Products--Determine the scope, sourcing, pricing, and market share
that can be expected for such allied products as pesticides, seeds, and
farm tools and implements.

Other Agricultural Projects--Determine the status and confirm the

scheduled completion of other agricultural projects, particularly

irrigation, to more precisely predict total fertilizer market demand and

market share.

Supportive Technical Assistance--Determine scope, cost, and sources of

technical input and funding for supportive assistance projects that will
enhance the objectives of this project as well as those of the total
agricultural sector. The most urgently needed assistance projects
include (1) dealer training and development, (2) soil and plant tissue

testing laboratory to help determine optimum fertilizer recommendations,
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(3) short-term credit programs to assist dealers establish warehouse
facilities and stock fertilizer products, and (4) an evaluation of
agricultural input-output pricing structure to assist the Government of
Haiti in formulating effective policies to promote fertilizer use and

increase agricultural productivity.
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Major Agricultural Areas, 1986

Agricultural Area

Principal Crops

Arid and semiarid
plains

Mountainous (dry)

Mountainous (humid)

Plains (humid)

Plains (irrigated)

Population
Z of Total Density

(persons/km")

45 77-200

25 39-100

15 200

10 300-400

_s 650

100

Maize, millect,
peas, beans

Maize, millet

Coffee, vegetables
fruits

Rice, maize,
bananas, fruits,
sugarcane

Rice, bananas,
vegetables,
tobacco

Source:

Hatch Associates Ltd.

1986 .

Engineering & Financial Analysis,

Volume I--The Report, and Volume II--Appendices and Drawings,
Toronto, Ontario, Canada.




Table 1-2 Annual Fertilizer Raw Material Requirements for 13-Yea roject

Annual Raw Material Roginmonu.

Raw P‘.at.erxalb 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Urea 2,383 3,656 4,636 5,719 6,020 6,514 7,035 7,549 8,039 8,481 8,863 9,173 8,412 9,590 “
Standard ammonium
sulfate 50 106 136 172 186 201 217 233 248 262 274 283 290 297 302
Diammonium phosphate
(DAP) 312 515 678 907 1,028 1,112 1,201 1,288 1,372 1,447 1,513 1,566 1,807 1,637 1,665
Muriate of potash {MOP) LS 574 760 1,009 1,152 1,246 1,348 1,445 1,538 1,622 1,696 1,755 1,801 1,835 1,867
Filler 229 380 502 673 765 828 894 959 1,022 1,078 1,126 1,166 1,196 1,219 1,240
Cond:ition:ing agent
(bagged) &S 7« 938 130 148 160 173 186 198 209 218 226 231 238 240
TOTAL 3,369 5,303 6,810 8,610 9,299 10,061 10,866 11,660 12,417 13,100 13,690 14,169 14,536 14,814 15,0€8

a. Indicated quantities anclude allowance for an overall shrinkage (loss) of 3.0X.
b. All materials are granular except ammonium sulfate and conditioning agent (clay).

Lz




Table 1-3.
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Total Production Cost by Product for Selected Years of Project

Product
Ammon ium
Sulfate
Year of Project Urea {Standard) 20-20-10 12-12-20 14-14-14
------------ (US $/t bagged product) - - - - - - = = =~~~
Simple Plant
Year 1 (1992)--3,271 t total production
Raw mat.el::i.alsa 192.9 107.8 199.8 164.6 163.8
Conv>rsion cost 39.6 39.6 39.€ 39.6 39.6
Depreciation 8.3 9.3 9.3 3.3 9.3
Financial cost 15.5 15.5 15.5 15.5 15 5
TOTAL 257.3 172.2 264.2 228.4 228.2
Year 6 (1997)--9,768 t total production
Raw mat.exialsa 192.9 107.8 199.8 164 .0 163.8
Conversion cost 21.6 21.6 21.6 21.6 21.6
Depreciation 3.2 3.2 3.2 3.2 3.2
Financial cost 3.5 3.5 3.5 3.5 3.5
TOTAL 221.2 136.1 228.1 192.3 182.1
Year 15 (2006)--14,629 t total production
Raw materials® 192.9 107.8 199.8 164.0 163.8
Conversion cost 18.6 18.6 18.6 18.6 18.6
Depreciation 2.2 2.2 2.2 2.2 2.2
Financial cost 0.1 0.1 0.1 0.1 0.1
TOTAL 213.8 128.7 220.7 .84.9 184.7
Optimum Plant
Year 1 (1992)--3,271 t total production
Raw materialsa 173.7 88.6 183.1 149.4 149.8
Conversion cost 39.6 39.6 39.6 39.6 39.6
Depreciation 12.7 12.7 12.7 12.7 12.7
Financial cost 20.6 20.6 20.6 20.6 20.6
TOWAL 246.6 161.5 256.0 222.3 222.7
Year 6 (1997)--9,768 t total production
Raw manerialsa 173.7 88.6 183.1 149 4 149.8
Conversion cost 21.6 21.6 21.6 21.6 21.6
Depreciation 4.3 6.3 4.3 4.3 4.3
Financial cost 4.6 4.6 4.6 4.6 4.6
TOTAL 204.2 119.1 213.6 179.9 180.3
Year 15 (2006)--14,629 t total production
Raw materials® 173.7 88.6 183.1 149.4 149.8
Conversion cost 18.6 18.6 18.6 18.6 18.6
Depreciation 3.0 3.0 3.0 3.9 3.0
Financial cost 0.1 0.1 0.1 0.1 _01
TOTAL 195.4 110.3 204.8 171.1 171.5

a. Indicated cost includes allowance for an ovarall shrinkage (loss) of 3.0%.
b. Includes all direct and indirect costs of production.
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2.0 PROJECT BACKGROUND AND HISTORY

2.1 Project Backpground

This project deals with the establishment of a fertilizer blending
and bagging plant in Haiti. The proposed plant would be owned and operated by
a private-sector Haitian company. The objective of the company is to provide
a cost-effective package of fertilizer products and related services to the
Haitian farmer thereby helping to increase food production and generally
increase the productivity of the agricultural sector.

With regard to fertilizer, Haiti currently relies totally upon
imported bagged fertilizers that are not further processed in Haiti to
increase their value or improve their agronomic effectiveness. Since Haiti
has no indigenous fertilizer raw material resources of commercial
significance, the proposed project will also depend heavily upon imported raw
materials. However, the required materials will be imported in a more
economical bulk form and will be bagged locally, thus decreasing the landed
cost compared with the current cost of imported bagged fertilizers. Some of
the nitrogen, phosphate, and potassium (potash) materials will be mixed
(blended) prior to bagging to achieve optimum nutrient ratios and
concentrations. This local blending and bagging activity will further
increase the use of local resources thus improving the Haitian value-added
component of each bag of fertilizer.

In addition to supplying fertilizer products, the project will
provide a package of services, particularly technical assistance to dealers
and farmers, to ensure that the correct products are used in the most cost-
effective way. This technical assistance activity currently is lacking in
Haiti and poses a major constraint to increased fertilizer use, improved crop
production, and an enhanced quality of life for the resource-poor Haitian
farmers and farm workers who currently account for about 75% of the
population.

The proposed project design takes into consideration a number of
practical local factors including:

1. An extremely resource-poor population.
2. A high level of inscability at all levels of government.

3. Severe constraints on the availability of foreign exchanpe.
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4. A relatively small and unstable market for fertilizer.

5. A severe shortage of technical assistance relative to fertilizer use and

crop production.

6. The potential for strong competition from established importers currently
supplying the Haitian fertilizer market. 1

In view of these and other technical, commercial, and less tangible

factors, the envisioned project incorporates the following stabilizing factors '

to minimize risk and thereby help to ensure success.

1. Low initial fixed capital investment with a plan for staged expansion to |
accommodate increased business activity should it occur.

2. High equity-to-debt ratio.
Flexibility with regard to mode of operation, product type, and services
offered.

4. Maximum utilization of local management and labor and other domestic
resources.

5. Heavy emphasis on market intelligence and market research designed to
identify and meet dealer/farmer needs and ensure competitiveness.

Additionally, the project will seek to strengthen its position in

the market and increase its visibility and revenues by promoting the servicing

of fertilizer imports supplied by donors which currently amount to about

2,500 tpy. Also, as a basic supplier of fertilizer products and services, the

project is well positioned to increase its business activity by marketing

allied products such as seeds, pesticides, and farm tools and implements.

2.2 Project Promoter/Initiator

The proposed project is being promoted by a Haitian encrepreneur.5

While the equity participation in the company is not clear at this time, it is
quite likely that, in addition to the promoter, private-sector principals of
the Dominican Republic fertilizer industry (a major current supplier of
impor;ed fertilizers to Haiti) and a group of Haitian investors will be
involved. Borrowed funds are likely to be obtained from Socié¢té Financiére

Haitienne de Développement S.A. (SOFIHDES) and offshore funding sources.

5. Mr. Jean-Michel Cherubin, P.0. HBox 13372, Delmas, Port-Au-Prince, Haiti.
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In addition to financial equity, the equity partners are expected to
bring to the proposed company (1) managerial and fertilizer marketing skills;
(2) technical skills relative to procurement of fertilizer materials, blending
plant operation, transport and logistics; and (3) business acumen pertinent to
the region.

Additionally, because the principal promoter has obtained funding
from UNIDO/UNDP for performing this preproject study, many of the significant
technical, market, and financial parameters are defined and described well in
advance of implementation to facilitate sound planning thus minimizing the

risks that may be encountered should the project be implemented.

2.3 Project History

2.3.1 Historical Development

This proposed project is in part an outgrowth of an earlier
initiative taken by a Canadian entrepreneur who established a fertilizer
blending plant in Haiti in 1981. The blending plant was operated under the
corporate name of Agricultural Services S.A. (ASSA). The company flourished
for a few years and then, due to a number of internal and external problems
ceased operation in May 1987.8

The promoter of this current project was one of ASSA’s major
fertilizer dealers for a period of time (about 3 years) and thus is aware of
the potential benefits that fertilizers could offer to the Haitian farmer,
provided they could be supplied in the correct nutrient mix at a competitive
price along with a package of technical services that would ensure their
cost-effective use thus leading to farmer acceptance and farmer loyalty.

With the financial assistance of UNIDO/UNDP, a study to evaluate the
feasibility of establishing a new fertilizer-blending and bagging plant in
Haiti was solicited by UNIDO/UNDP in February 1990 on behalilf of the current

promoter. The International Fertilizer Development Center (IFDC) with

6. International Fertilizer Development Center (IFDC), 1990. "Supplying
Quality Multinutrient Fertilizers in the Latin American and Caribbean
Region-Emphasizing Bulk Blending and the Complementary Role of Granulation,"
IN NPK Workshop Proceedings, Special Publication IFDC-SP-14, IFDC,

P.0. Box 2040, Muscle Shoals, Alabama, 35660.
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Headquarters in Muscle Shoals, Alabama, U.S.A., was selected to perform the

study.7 IFDC began field evaluation/data collection work in Haiti June 4,
1990.

2.3.2 Other Studies and Investigations

In 1985 ASSA was contemplating relocation and expansion of their
blending plant. This relocation and expansion plan was designed to decrease
the cost of production and delivery of fertilizer to the major farming areas
and to better facilitate the servicing of a growing market for ASSA fertilize:
products. A study, funded by the Canadian International Development Agency,
was performed by a Canadian firm--Hatch Associates Limited (Hatch) of
Toronto.8 Hatch subcontracted a portion of the fertilizer plant process
design study work to IFDC. IFDC also provided market-related consulting
services to Hatch. The study was completed ;n January 1986 about the time
when ASSA was undergoing a severe financial crisis and the Duvalier Government
collapsed. Since that time no action has been taken on implementation of the
ASSA plant relocation and expansion project, and ASSA closed its business in
mid-1987.

The actual commercial experience of ASSA as well as the Hatch Study
showed that a significant potential market for fertilizer exists in Haiti.
However, in view of the severe technical, fimancial, and political - nnstraints
of the country, the development of this market will requir= a unique mix of
practical, technical, commercial, and financial skills in addition to
supportive government policies. The required skills and other unique features

of the proposed project are more fully elaborated in this study.

7. UNIDO Contract No. 90/028/GYL; Project No. DP/HAI/89/0133; accepted by IFDC
May 31, 1990, IFDC Contract No. 00924/90.

8. Hatch Associates Ltd. 1986. Engineering & Financial Analysis, Volume [--
The Report, Volume II--Appendices and Drawings, Toronto, Ontario, Canada.
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2.4 Feasibility Study

2.4.1 Author

This study was prepared by an IFDC team consisting of the following
specialists:

James J. Schultz (Team Leader)--Fertilizer Plant Engineering

and Production/Supply Specialist

Catalino C. Yaptenco, Jr.--Market Develcpment Specialist

Gene T. Harris--Agricultural Economist

Jorge R. Polo--Industrial Investment/Financial Analyst

C. John Currelly--Market/Commercial Analyst (short-term

consultant to IFDC with residence in Haiti)

2.4.2 Study Title: Fertilizer Plant Feasibility Study--Haiti

Although this study is referred to as a feasibility study and the
UNIDO Guidelines for performing such a study are followed to the extent
possible, additional study and evaluations will be required to achieve a more
complete input, especially with regard to the following aspects:

1. Selection of the plant site is only preliminary and the detailed civil
engineering works and costs related to the selected site, or an
alternative site, must be more fully developed.

2. Project financing and equity makeup criteria have been assumed based on a
very preliminary analysis of the project’s needs and potential.

3. A more complete evaluation of the national economic value of the project
is needed to help obtain favorable government policy support for the
project.

Although this study lacks complete elaboration of the above
components, a maximum effort, within the scope of the available contract funds
(budget), was made to determine the most urgent and critical parameters of the
project including:

1. Characterizing and quantifying the market for the project’s fertilizer
products (type, price, and guantity).

2. Determination of the possible impact of competition.

3. Estimation of the minimum level of investment that could be made
consistent with the local market situation.

4. Development of a first-ycar business/marketing plan.
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5. Identification of the constraints and recommendations for additional
assistance projects that will be needed to allow the project to develop
and grow while serving the Haitian farmer with cost-effective fertilizer

products and services.

2.4.3 QOrdering Party

United Nations Industrial Development Organization (UNIDO) contracts

section (M. Kohonen, Acting Chief), Vienna, Austria, May 31, 1990.
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3.0 MARKET AND PLANT CAPACITY

3.1 Demand and Market Study

3.1.1 Determination of Fertilizer Consumption and Market, 1985-89

Because of the long-term disturbed econemic and political situation
in Haiti, little reliable data, relative to the agricultural sector and
particularly fertilizer use, are available.

In the absence of reliable secondary data, primary data were
collected and analyzed to determine the fertilizer market. The data were
generated by examination of records and/or documents available at entry points
of supply into the country, either by land or ocean transport. Cross checks
were done with the major sources of supply, such as the Dominican Republic.
Consumption data by agricultural area, together with market shares and pricing
structure of the various importers, were evaluated by in-country trips and
interviews with importers, dealers, small and plantation farmers, private and

government technicians, and operating personnel.

3.1.2 Data and Alternative Projection Methods

Resource Base--By most economic norms Haiti is one of the poorest
countries in the world; its people are the poorest in Latin America. The
contrast in wealth between classes is stark. The wealthiest 1X of Haitians
account for 44% of national income but pay only 3.5% in taxes. The total
population is about 6.5 million with most people living in the rural areas.
About 75% earn the equivalent of only one-sixth of the US $352 national
average per capita income and this continues to decline. Out of a work force
of 2.4 million, 80X are unemployed or not working in paying jobs. Women
dominate the transport and marketing of farm produce. Less than 10%Z of the
population has access to running water.

About two-thirds of the country is comprised of rough, mountainous
terrain, unsuitable for cultivation. Out of the total land area of
27,750 kmz, only about 40% or 1.1 million ha is arable. The climate is
tropical, but generally semiarid. This is due to the mountains dividing Haiti
from the Dominican Republic which cut off moist trade winds. Agriculture,
which is the main economic sector, has steadily declined as a result of severe

deforestation, zoil erosion, low soil fertility, primitive crop production
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methods, and the lack of a defined national agriculctural policy. Crop |
production in rice, maize, and sugarcane is inadequate to keep up with

domestic demand. The problems in food production are complex and require a
serious and sustained commitment by the Government together with appropriate
outside assistance. One positive step to improve agricultural production is

the establishment and operation of a local fertilizer industry, the subject of
this study.

Land Use--The major agricultural areas and the corresponding
principal crops are shown in Table 3-1.

The location of the plains, plateaus, and mountains is shown in
Figure 3-1.

Rainfall--Rainfall is bimodal in most parts of the country with
maximum precipitation in April and May and October and November. Most of the
country receives 1,000 mm of rainfall; substantial parts of the country
receive over 1,500 mm and the higher elevations in the southern peninsula and
the northern and central plateau receive 1,800-2,000 mm. Monthly
precipitation data for the 1984-87 period are given in Table 3-2. At least
1,500 mm of rainfall is required to sustain a normal crop growth in the
Haitian tropical environment.

Of the two dry seasons, December through February is usually the
most severe, with March, June, and July being moderately dry. Widespread
deforestation has caused very serious soil erosion in many areas. Most soils
are thin and exhibit poor water absorption and retention properties.

Agriculture--About 1.1 million ha is utilized for the cultivation of
various crops. In 1988, 74% of the working population was engaged in
agriculture, forestry, and farming but they provided only 32% of the country’s
gross national product. The production of agricultural commodities provided a
livelihood for 70% of the population in 1989. One-third of the peasants have
no land, while the remainder owns only about 1% of the land. Exclusive of
the lacrge farms, there are about 616,700 small-scale farms of which 95% are
well below l-ha size; about 5% of the farms have a maximum size of 1.25 ha.
About 60% (about 0.7 million ha) of the arable area is cultivated in rice,
plantain, maize, sorghum, potatoes, cassava, taro, and yams, which are the
principal food crops of the country. Data pertaining to the principal crops
are shown in Table 3-3.

The planting season for the major crops is spread quite evenly

throughout the year as shown in Table 3-4.
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Accurate data on the irrigated area are not available. The major
irrigated area is the Artibonite Valley. In the agricultural sector
assessment report of Haiti by USAID,9 the estimated total irrigated area in
1984 was 73,720 ha. There has been no assessment since then, and it is
evident that the total irrigated area has declined considerably during the
past 6 years because of poor maintenance of the irrigation systems,
deterioration of the irrigated land structure, and a reduction of the water
source as the result of deforestation and silting of the irrigation canals by
severe soil erosion. Observation of the irrigated areas shows that efficiency
of water use in the systems is below 70X. Since rice farming is practically
all done by hand, the distribution and control of water in the ~irrigated
areas™ is very inefficient.

As shown in Figure 3-2, fertilizer consumption in Haiti decreased
from 16,030 t product in 1985 to 12,883 t product in 1989, or 20Z in a period
of 5 years.

The major factors which caused the decrease in consumption can be
attributed to:

1. Low farm-gate prices for farm produce, particularly rice, where 652 of
the fertilizer is consumed.

2. Delays in importation of fertilizer thus limiting the supply in the
marketplace.

3. Severe reduction of credit in the marketplace; most transactions are
performed on a cash basis.

4. Political instability of the country. Since the revolution in
February 1986, the country has operated under a provisional government
with very unstable political conditions.

5. Lack of post-harvest marketing and distribution facilities.

6. Very poor crop production practices.

The fertilizer market of Haiti from 1985 to 1989, by product and
nutrient, is shown in Table 3-5.

Out of the 12,883 t of fertilizer products used in 1989, 92% or
11,852 t was consumed in the food crop sector, and the balance (8% or 1,031 ¢)
was consumed in the industrial crop sector. About 55% was used during the
first half of the year and 45%Z in the second half of the year.

9. Agricultural Sector Assessment, Haiti, USAID, 1987.
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In 1989 nictrogen fertilizer, principally urea, accounted for 65X of
the market, 12-12-20 for 25X, and the remaining 152 was shared by a number of
complex grades having an average (composite) analysis of 14-14-20. Fertilizer
usage during the same period showed that rice and onions in Artibonite, and
potatoes, onions, and cabbage in Kenscoff consumed 65% and 12X, respectively.
Maize and sorghum are not usually fertilized, except when planted in large
plantations where fertilizer is used. Fertilizer application on sugarcane and
coffee has been reduced drastically and often not practiced because of the low
export price received for sugar and the disease infestation in coffee. With
the domestic demand for sugar, however, it is expected that the area of
fertilizer application on sugarcane will increase.

The 1989 fertilizer consumption areas shown in Figure 3-3 are based

on the following data:

%z of Fertilizer
Consumption Area Crop Total Consumption
(t product)

~ctibonite Valley Rice/onions 65 8,373

Leocane Corn/industrial tomatoes 2 258

Kenscoff Vegetables (all kinds) 12 1,546

Foret des Pins Vegetables (potatoes/ 7 902
onions/cabbage)

Cul de Sac Tobacco/industrial 6 773
tomatoes/vegetables

Les Cayes Sugarcane/rice/maize/ 5 645
tobacco

Cap Haitien/others Sugarcane/citrus/coffee 3 386
vegetables/onions L

TOTAL 100 12,883

Except for the plantation crops or crops cultivated for industrial
markets, crop farming in Haiti is generally primitive, being done by hand
using hand implements. Harvesting and processing of crop produce is also
completely manual. In irrigated rice, for example, where 65% of the
fertilizer is consumed, land preparation, distribution and control of
irrigation water, fertilizer use, and other agronomic practices are below
acceptable levels. It is estimated that nearly half of the nutrient value of

urea fertilizer applied on irrigated rice is lost due to improper timing and
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application methods. This could be the reason why farmers apply a

196-12-20 kg nutrients (400 kg of urea plus 100 kg of 12-12-20) when the
recommended rate of application is 100-60-60 kg nutrients (N + P20s + K20) per
hectare as shown in Table 3-6. The data supplied by farmers and used to
determine the economics of yield showed that the value/cost ratios for paddy
rice, maize, and tobacco are 3.9, 2.6, and 2.6, respectively.

Except for tobacco and industrial tomatoes (plantation farming), the
use of pesticides is far below recommended levels; they are mostly used on
rice seed beds, vegetables, and some on sugarcane. The fields are usually
weedy and cultivation is not normally practiced after transplanting or

planting.

3.1.3 Market Data and Final Results

The market data obtained covered a period of 5 years, 1985-89, show
that fertilizer consumption in Haiti has declined during the period for the
reasons already discussed. A combination of forecasting methods was used for
projection of fertilizer demand taking into consideration the limited amount
of reliable data available. The impact of the factors responsible for the
reduction of fertilizer use was determined and quantified, while projecting
the possible positive realistic changes in these factors and their effects on
the market segments. These elements, together with the availability of a
local supply of fertilizers and the proposed project’s marketing programs, are
expected to slowly reverse the declining trend in fertilizer use.

The decline in fertilizer use leveled off in 1988 and 1989. Use
data for the first half of 1990 show more or less the same level as the first
half of 1989. This indicates that fertilizer consumption in the country may
continue at the same level through 1991 unless significant changes occur in
the factors affecting the fertilizer market. The return to political
stability in the country can only begin after the election tentatively
scheduled in December 1990 or early 1991. The year 1991 will serve as the
transition year for the new government. An increase in stability can be
expected to have some positive impact in 1992. Based on this rationale, the
fertilizer market in 1991 is assumed to be the same as 1989 and is used as the
fertilizer market base year for this study.

Based on the experience of oth.r developing countries with problems
in fertilizer consumption similar to Haiti, a 5% annual increase in the

commercial fertilizer market during each of the next 3 years and 7% during the
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fourth and 8% during the fifth year are considered realistic projections. It
is assumed that the Japanese fertilizer donation of 2,500 tpy will be
maintained for the next 5 years.

Less developed countries, whose consumption bases are very small,
are certainly capable of increasing growth in fertilizer consumption at a much

A higher rate than has been projected. However, because of the volatile

political situation in Haiti and the absence of a defined agricultural policy,
it is assumed that a high growth rate will not occur. Growth in the
fertilizer market will most likely pe much more erratic than the smooth growth
projected, but the growth rates projected are thought to be realistic at this
time.

The assumptions factored intv the market forecast for the first
5 years of ccmmercial operation of the project (1992-96) are listed. These
assumptions evolved from discussions with, and information gathered from,
those directly or indirectly involved and concerrnied with the fertilizer and

agricultural sectors of Haiti.

1992

1. Political stability in the country will only start to improve if the
scheduled elections in November 1990 can be conducted successfully and
the elected government takes control. The year 1991 will be a transition
period for improving the overall business climate of the country.

2. Fertilizer production from the proposed fertilizer plant will definitely
increase fertilizer consumption.

3. The improved farm-gate price for rice will remain the same as in 1990 and
will sustain the incentive for rice farmers to use fertilizers.

4. The domestic market for sugar and the export market for Chinese
vegetables will offer a strong incentive to implement planned projects
that will increase fertilizer use..®

5. The newly elected government will place a priority on the rehabilitation
of the country’s apriculture where the majority of its population is

dependent. The objectives will be to achieve self-sufficiency in rice,

maize, and sugar and to reduce and ultimately eliminate food imports.

10. Vegetables for the U.S. oriental market zuch as bitter melon, hot pepper, and
Thai eggplant.




41

The various agroforestry programs to improve the watershed will also be a
government priority and such restoration programs will require
fertilizer.

The Japanese donation of 2,500 tpy will continue at this same approximate
level for at least 5 years.

The total commercial fertilizer market is projected to increase by 5%.

The program of the new government for rehabilitation of agriculture will
continue to receive priority, particularly for much needed improvements
in irrigation systems. This should allow two crops annually on 73,720 ha
of irrigated area.

Parallel with rehabilitation of the irrigation system, there will be a
priority rice production program to attain self-sufficiency in the
country’s staple food. The program will not only increase fertilizer
consumpticn but will adjust the nutrient imbalance from the existing rate
of 196-12-20 kg nutrients (N-P205-K20) per hectare to the recommended
100-60-60 kg nutrient dose.

The change in the nutrient ratios for paddy rice and the supply of
custom-blended NPK compounds for the industrial crop market will change
the product mix ratio, with more growth in blended NPK compounds than in
straight nitrogen fertilizers.

Continued expansion in the fertilized sugarcane area to meet the domestic
demand for sugar.

A sustained market increase in the commercial sector of 5% is projected
for 1933.

This year will be the turning point for the agricultural economic
recovery program. Improved political stability of the country will
provide a more positive climate for private investments and for
continuation of foreign aid support for the infrastructure projects
needed to sustain recovery.

Rehabilitation of the irrigation systems will be complete. The
irrigation system improvements will maximize two croppinys of rice per

year and will increase fertilizer consumption,
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The pending plan for a 15,000-ha irrigation project, funded by the Banque
Interaméricaine de Dévelopment (BID), will be implemented to help support
the new government'’s food production program.

The marketing activities of the new fertilizer plant project over the
past 3 years will serve as a catalyst in increasing the fertilizer
market. The competition is expected to create additional activity to
maintain or increase their share of the market.

The total commercial market increase in 1994 will be similar to 1993 at
5%.

The country will be working toward attaining self-sufficiency in rice and
sugar for its domestic needs.

The expansion of compound (NPK) fertilizer use in industrial crops
(sugarcane, tobacco, and industrial tomatoes) will further change the
ratio of straight nitrogen fertilizers-to-NPK blends from 65:35 to 58:42.
A maize production program will be needed to meet the requirements for
poultry and hog feed and reduce or eliminate maize imports. An
attractive contract price from feed millers, and government support for
production credit, will encourage plantation farmers to produce hybrid
maize.

Commercial vegetable production for export will expand because of the
availability of low-cost labor and Haiti's proximity to the United States
market. Increased fertilizer consumption per hectare of land will occur.
Part of the 15,000-ha new BID-funded irrigation system will be

operational.

An increase of 7% in the commercial market is expected for 1995.

The fertilizer market will continue to grow steadily as a result of the
various programs designed to improve the agricultural sector. An even
higher growth rate will occur in 1996 if most of the 15,000-ha new
irrigation system becomes operational,

Improvements in the fertilizer marketing system of the proposed
fertilizer plant project will continue to contribute to the market

growth.
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3. The ratio of fertilizer consumption between straight nitrogen fertilizer
and compound NPK blends will remain at about 58:42.

4. The continuity of the food production programs, expansion of irrigation
facilities, and increased areas for plantation crops will bring about a
fertilizer market recovery to the 1985 consumption level of about
16,000 c.

5. A commercial market growth of 8% is projected for 1996.

The total fertilizer market is forecast to increase by 27% from
12,883 t in 1989 to 16,390 t in 1996. This fertilizer market recovery will
bring fertilizer consumption to the 1985 level of about 16,000 t product as
shown in Figure 3-4.

The fertilizer market forecasts for the period 1992-96 by product
and nutrient and by consumption areas are shown in Tables 3-7 and 3-8,
respectively.

The ratio of food crop to industrial crop shares in the market
forecast will change from 92:8 in 1991, the base year for this study, to about
85:15 in 1996. This change will be due mainly to expansion of sugarcane area
in order to achieve self-sufficiency and eliminate the import of sugar. The
expansion in fertilized areas for commercially grown tobacco will also
increase fertilizer demand for industrial crops.

A summary of the total market forecast for all fertilizer products

by consumer crop segment follows:

Fertilizer Use

1991 (Base) 1992 1993 1994 1995 1996
Crop Segment z t p 4 t 3 t 1 t 1 t 1 t
Food crops 92 11,852 90 12,052 87 12,134 85 12,342 85 13,057 85 13,932
Industrial 8 1,031 10 1,340 13 1,813 15 2,178 15 2,304 15 2 458
crops
TOTAL 10 12,883 160 13,402 100 13,947 100 14,520 100 15,361 100 16,390

The quarterly fertilizer use pattern for the next 5 years will
continue to be dictated by rice and vegetable production. Consumption by

quarter will remain at 25%, 30%, 23%, and 22%, respectively.
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3.2 Sales Forecasts and Marketing of Products

3.2.1 Data and Alternatives

An evaluation of Haiti’s existing fertilizer market was conducted
&

(Section 3.1.3) to establish a benchmark for formulating the sales forecast

and marketing plan for 1992-96.

1.

Demand Forecasting--There is no agency, private or public, forecasting
the fertilizer market demand for Haiti. For that matter, there are no
public data available on past fertilizer consumption. The market data
assembled as a result of this study are needed not only to identify and
evaluate the market size and its profile and the factors linking demand
to actual consumption, but more importantly to establish a basis for
forecasting future requirements. Realistic forecasts of demand are
essential as they provide the basis for all planning, including national
fertilizer sector policy, as well as procurement and marketing.

Fertilizer Supply--All commercial fertilizer products are currentiy

imported. The complex NPK grades and part of the urea fertilizers are
sourced from the Dominican Republic by truck or sea while the balance of
the urea is sourced from Trinidad, Venezuela, and Guyana (Dutch origin)
requiring longer delivery leadtime which sometimes results in unscheduled
delays in transit. Among the complex NPK grades, 12-12-20 is preferred,
supplying 30% of consumption. Granular urea from Trinidad is preferred
over the prilled material obtained from Venezuela and Guyana. The
Japanese fertilizer donation normally consists of nitrogen fertilizer
(urea and ammonium sulfate) and complex NPK grades having a 60:40
straight N-to-NPK ratio. The bag sizes used in the Haitian market are
50 kg or 100 1b (45.4 kg). The bags are constructed of woven
polypropylene with polyethylene liners. Bags with import markings (brand
identification) are preferred and, according to the experience of
dealers, command better prices. Only Agri-Supply Co., a local fertilizer
company, is starting to use their own brand on imported urea fertilizer
bags. The preference for imported brands could be due to the classical
colonial mentality that assumes imported products are better than
domestic products.

Tendering and procurement from Trinidad, Guyana, and Venezuela are

by irrevocable United States bank-confirmed letters of credit (this

incurs an additional expense of 1.5%7 of the [.o.b. price for United




45

States banker’'s acceptance) or United States bank draft. Importation
from the Dominican Republic is normally paid in cash in U.S. dollars.

Marketing Channels--There are four existing marketing channels for

handling imported fertilizers in Hziti as follows:

Channel A--Fertilizer is channeled from supplier, to importer, to dealer,
to small farmer.

Channel B--Fertilizer is channeled from supplier, to importer, to dealer,
to merchant, to small farmer.

Channel C--Fertilizer is channeled from supplier, to importer, to the
importer’s branch store, to small farmer.

Channel D--Fertilizer is channeled from supplier, to importers who are

direct users (large farmers and plantations).

These channels and their corresponding share of market in 1990 are

shown below:

Importer/Distributor

Channel A Channel B Channel C Channel D
63%2 (8,116 t) 10%2 (1,288 c) 21%2 (2,705 t) 6% (774 t)
|
Dealer Dealer Branch
Store
Merchant
Small Farmer Large Farmer/

Plantation

The margins customarily made by the importers, dealers, and
merchants are indicated in Table 3-9.

The dealers are independent traders whose business activities
include consumer goods, cement, farm supplies, and some pesticides. The
éervicc provided to farmers is usually in the form of price discounts,

and in a few cases, a very limited amount of credit.
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It is important to note that in Channel D (importer/plantation) one
account, Haitian American Sugar Company, a very small consumer in 1989,
is starting to increase consumption in 1990 and 1991 because of expansion
of area to be fertilized.

4. Physical Distribution--As mentioned earlier, the modes of transport for
imports are either by truck or by small ocean-going ships, while all
distribution in-country is by truck. Trucks with a capacity of 20 t-36 t
and ships with a capacity of 500 t-2,000 t are readily available for
imports. For in-country transport, 5-t to 10-t capacity trucks are
readily available.

The cost of transporting fertilizer by truck from suppliers in the

Dominican Republic to major points follows:

DR--Port-au-Prince Us $27.5/t (450 km)
DR--St. tlarc US $33.0/t (550 km)
DR--Les Cayes US $41.3/t (650 km)

Warehouses varying in capacity are normally available in the
fertilizer market centers except in Kenscoff and Foret des Pins where
storage space iIs scarce.

5. Fertilizer Prices--Fertilizer retail prices at the dealer will vary from

one market place to another depending on the distance from source of
supply, amount of hancling required, and the level of competition.
Granular urea has the same retail price per bag as the 12-12-20 NPK
grade, while the price of prilled urea is H $1.00/bag less. The
fertilizer retail price buildup by market centers as of June 1990 is

shown in Table 3-9.

6. Prices of Farm Produce--The farm-gate price of paddy rice is affected by

the supply of illegally imported rice sold at low prices. During the
first half of 1990, stricter impositions and collection of taxes on
imported rice slightly improved the farm-gate prices of rice thus
encouraging farmers to increase their rates of fertilizer application.
Domestic prices for maize and sugar are relatively attractive for
¢rop production. These crops, however, are dependent on limited
rainfall. The lack of irrigation water and poor apronomic practices
limit the production of these crops.
7. Competition--Fertilizer competition in Haiti exists in three forms:

(a) the fertilizer companies from the Dominican Republic that export to

Haiti and monopolize the commercial complex NPK blend market and supply
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part of the urea market, (b) the Haitian fertilizer companies that import
all their complex NPK grades and part of their urea fertilizer needs from
the Dominican Republic, representing 54X of Haiti’s yearly fertilizer
requirement, and (c) direct imports (by large farmers and plantations) of
urea fertilizer from Trinidad, Venezuela, and Guyana, which represents
152 of the total market requirement. The local companies also
participate in the sale of the annual Japanese fertilizer donation to
Haiti. This donor tonnage currently represents 31X of supply
requirement. The distribution of the fertilizer supply sources in 1989

is showm below:

Fertilizer Supply

Supply Source (1989) X Share Volume
(t)

Dominican Republic 54 6,957

Trinidad/Venezuela/Guyana 15 1.826

Japan (donation) 31 4,100

TOTAL 100 12,883

The competition from the Dominican Republic is made up of two fairly
large fertilizer companies: Fertilizantes Quimicos Dominicanos, S.A.
(FERQUIDO) and Fertilizantes Santo Domingo, C.A. (FERSAN) who produce
fertilizer blends from imported raw materials. Their combined domestic
and export market is about 450,000 tpy. These two companies share more
or less equally in the Haiti export market, which totaled 6,957 t in
1989. These imports accounted for 54%Z of the Haiti market for that year.
Each company is represented in Haiti by an agent/importer, who is part of
Haiti's fertilizer marketing channel discussed earlier.

The commitment of FERQUIDO management to Mr. Jean-Michel Cherubin
(promoter of this project) to invest in the proposed Haitian fertilizer
company has been confirmed by Mr. Marcial M. Najri, Assistant to the
President of FERQUIDO. A discussion with Mr. Najri during the in-country
study confirmed (a) his commitment to invest in the project as a private
person, (b) his strong business relationship with Mr. Cherubin, and
(c) his confidence in the future of the proposed project. On behalf of

FERQUIDO, he offered assistance in the implementation of the project.
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With FERQUIDO an an investor, foreign competition will then be coming
mainly from FERSAN.

On the local scene, competition will come from two companies--
Agri-Supply Co. and Agrotechnique S.A. These are the major companies in
the market with 30X and 16% market share in 1989, respectively. The
other importers are small, importing for their own use and perhaps
selling a small amount, and large fertilizer users (plantation or
industrial crops). Agri-Supply Co. sells its volume through nonexclusive
independent dealers who are free to obtain their supply from any sources.
Agrotechnique S.A., on the other hand, utilizes its own branch
stores/warehouses as sales outlets, and most likely incurs a higher field
sales overhead than Agri-Supply Co. Their sales outlets are nicely
painted and have attractive "Agroservice” signs. It was observed,
however, that despite the signboards, the sales outlets did not supply
any credible agronomic services to their customers. It was obvious that
the "Agroservice”™ name was fcr appearance only.

These two companies were interviewed not only to determine their
capabilities but also to obtain their reaction to the existence of a
local blending plant. Agri-Supply Co. management was very explicit in
its response. They do not intend to purchase their fertilizer supply
locally; they will compete in the market by importing their fe-tilizers.
Agri-Supply Company’s major strength is its nonagricultural prcduct
exports which generate U.S. dollars to sustain their need for foreign
currency required for importing fercilizer. Their weakness is their poor
relationship with their dealers and they are slowly losing their netwcrk.
Agrotechnique S.A., on the other hand, is open and will buy its
fertilizer supply locally if the prices are less than imports and the
products are acceptable. Agrotechnique S.A. will always team up with
suppliers that can give them an advantage to compete with Agri-Supply Co.
to improve their market share. Agrotechnique $.A. has not yet decided
whether to support the proposcd project and prefers to leave the door
open. As for the other importers, the increasing complexity ot ordering
from abroad, including the difficulty of obtaining acceptable foreign
instruments for payment, mitigates against their staying in the importing
business. A number of these small importers indicated interest in
joining and investing in the company, depending upon the profitability of

the project. In general, the interest of local competition in joining
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and investing is an opportunity to decrease the problems that the new
project will have in penetrating the market. This situation will have to
be considered in the company’s marketing strategies.

A sumnary of the market share by company/importer in 1989 follows:

Product Market
Company/Importer Volume Share
(t) (%)
Japan donation 4,100 32
Agri-Supply Co. 3,871 30
Agrotechnique S.A. 2,072 16
Solange Michel 472 4
Andre Pierre 435 3
Famosa 327 3
Hasco 218 2
Darbouco 36 nil
Others 1,352 10
12,883 100

The trend among company/importers is to increase their sourcing of
urea and ammonium sulfatve from suppliers in Trinidad, Venezuela, and
Guyana, with granular urea being preferred over prilled urea. The
information obtained from the Japanese Embassy in Haiti indicates that
the fertilizer donation in 1990 will be 2,500 t of product and will be

maintained yearly thereafter at that level.

Japanese Fertilizer Donation--This is a yearly Japanese grant of
fertilizer, pesticides, and farm equipment worth the equivalent of

250 million yen. This donation started in 1983. Fertilizer is the major
portion of the donation consisting of 1,000 t of urea, 500 t of ammonium
sulfate, 500 t of 12-12-20, and 500 t of 16-10-20 or 20-20-10. As a
condition to the donation, the Government of Haiti has to recover 60%Z of
the f.o0.b. cost and generate funds for projects to improve agricuiture.
As this donor fertilizer is sold at lower prices, it not only disrupts
the free market prices but alse creates anomalous transactions. It is
ccmmon knowledge that funds generated from the fertilizer donations have

been "diverted to other projects.”
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Credit--Credit availability at the farm level is very limited. Most of
the transactions are on a cash basis. Importers and dealers extendiuy
credit are very selective; usually not exceeding 10X-1532 in credit sales
at 2.5% interest per month (301 annual rate). It is of interest to note
that the use of postdated checks (normally good checks, because of stiff
penalty enforcement for bad checks) to secure credit sales is not
maximized. This transaction document could be more fully used to secure
credit sales to dealers.

Technical and Extension Services for Market Development--Farmers normally

seek technical advice from dealers who are not usually capable of giving
reliable agronomic information. Government agronomists responsible for
extending technical services tc farmers are usually either not in the
field to do their jobs or are not equipped with skills and facilities to
adequately perform their jobs. The few agronomists, who are relatively
capable and dedicated, do provide farmers with sound advice on the
agronomics of crop production. However, there are no farm demonstrations
of fertilizer for educating farmers. Product demonstrations, if any, are
mostly on pesticides.

The need for a reliable farm extension service in the farming
community is acute. This is a priority area which should be given
attention as an important part of Haiti’s agricultural food production
program. Technical service programs on soil testing to determine
fertilizer recommendations, farm demonstrations and field days, farmers’
meetings to ask questions and seek advice, and dealer training on

agronomic services are the most urgent programs needed.

Government Policies--The country has had no stated agricultural policy
for the past 4 years because the existing governments were provisional
while waiting for a new government to be elected. Because of this
instability most bilateral foreign aid projects have been suspended.
This includes the agricultural projects funded by BID for the new
15,000-ha irrigation system.

There are no policices to regulate, restrict, or monitor the
fertilizer business. Fertilizer business permits or licenses are
required but are open to everybody who wants to operate a fertilizer

business. On the other hand, the fertilizer importers have no defined

role in the country’s apricultural programs. Except for a "consular fee”




51

of 3% of the f.o.b. cost, no duties or sales taxes are imposed on
fertilizer transactions.

12. Other Allied Businesses--Other allied business opportunities that can be

developed in the country include complementary products for the farm such
as pesticides, seeds, sprayers, farm tools, and implements. The
pesticide market in 1989 is estimated to have a gross sales value of

US $§375,000. The pestiicide market by product and sales participation of
importing companies is presented in Tables 3-10 and 3-11, respectively.
The pesticide market by major crop is shown in Table 3-12. Pesticides
represent the largest allied product line in the agricultural market.

The seed business, the bulk of which is onion seed, is the second
biggest allied product with a high potential for expansion. The existing
market is estimated at US $200,000/year. A government food production
program supported with farm credit could drastically increase the
pesticide and seed markets. Dealers in the pesticide and seed business
are few, and they are not performing any sales promotion. Farm supplies
together with other farm tools and implemenus, if given the right sales
and promotion effort, should genera'e substantial complementary business.
Since harvesting and processing of crops are all done by hand, the
availability of simple mechanical rice threshers could provide an
important service to help improve the efficiency of processing the
harvest for the market. This form of service could improve the
collection of crop production loans at harvest time that may be extended

to farmers by dealers.

3.2.2 Mavrketing Plan and Program for Proposed Project

In the foregoing discussion, inadequacies causing problems and
constraints in the fertilizer market and marketing system were examined and
identified. To bring about the necessary changes in the farmer’s practices
and to increase fertilizer use and food production, the following critical
components need to be developed: (1) timely availability of fertilizer
supplies, (2) effective marketing channels and physical distribution systems,
(3) increased level of technical extension services, (4) equitable fertilizer
and crop prices, and (5) appropriate credit facilities. The status of these

critical components must be integrated into a marketing plan.
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Period of Marketing Plan--Although a project life of 15 years is
assumed for the financial analysis, the life of the initial marketing plan is
5 years. Considering the volatile political situation and the lack of a
defined agricultural policy in the country, a marketing plan that goes beyond
5 years is too uncertain.

The plan (1) summarizes the problems and opportunities,

(2) postulates the assumptions under which the plan will effectively operate,
(3) defines the sales and program objectives to be accomplished, (4) specifies

the strategies that will guide its implementation, (5) defines the key action

steps that must be performed, and (6) states the policies and procedures to be

followed by the organization in implementing the plan.

Summary of Problems and Opportunities--A summary of the problems and

opportunities of the proposed marketing plan follows:

Problem

Opportunity

Fertilizer consumption decreased from
16,038 t in 1985 to 12.883 in 1989,
a reduction of 20%Z in 4 years.

Fertilizer usage on rice, where 65%
of country’s fertilizer is consumed
shows: (1) an unbalanced nutrient
ratio of 196-12-20 kg/ha, (2) an
estimated 45% of the urea nitrogen
is lost due to improper application,
(3) poorly maintained irrigation
facilities and inefficient use of
irrigation water, (4) poor land
preparation and cultivation,

(5) lack of applied agrotechnology
for crop production, and (6) unstable
farm-gate prices for rice due to

the low price of imported rice.

Heavy soil erosion of vegetable and
other crop areas in the mountains.

The factors that caused the reduction
in fertilizer consumption have been
identified and will serve as a clear
basis for formulating the most
appropriate programs for recovery.

Treat rice as the priority crop

not only because it is the country's
staple food but it also offers the
highest potential for improved
production and the opportunity to
achieve self-sufficiency to eliminate
imports. It is the major area of
concentration to provide the
appropriate technical and agronomic
services for the proper use of
production inputs. The rice crop
should also be the priority crop for
government and foreign assistance
programs designed to rehabilitate the
irrigation system, provide farm
produce support prices, and production
credit.

Technical service on soil conservation
and contour farming,.

(Continued)
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Opportunity

Lack of a reliable network of dealers
to efficiently supply crop production
inputs, establish an efficient
network of inputs, and provide
agronomic information and advice
(technical assistance) to the
farmers.

Competition; in this area it is clear
that (1) the foreign competitor’s
strength and capabilities can erode
fertilizer prices and (2) domestic
competitors will aggressively seek

to protect their share of market.

Severe lack of distribution and
production credit.

Technical service programs and
dealer training for network
development are relatively costly
to develop and will require
substantial initial funding.

Establish an efficient network of
dealers and implement a dealer
development program.

Meet foreign competition on the basis
of (1) lower production cost to
support competitive selling prices,
(2) accessibility of fertilizer
supplies and formulation of
proprietary complex blends according
to buyer’'s specifications, (3) coop-
eration with one of the foreign
fertilizer companies from the
Dominican Republic as an equity
partner in the proposed project,

(4) provide technical assistance to
dealers and farmers, and (5) work
towards seeking government protection
through taxation of imports of
finished (NPK) fertilizer products.

Meet domestic competition by

(1) recognizing their market and their
role in the existing marketing and
distribution channels by appointing
them as the company’'s initial dealer
network base, and (2) inviting
importers, dealers, farmers’' asso-
ciations, and operators of large
plantation farms to join as investors
in the company and become "built-in
buyers” of the company’s products.

Offer credit on secured bases as a
part of the total sales program
package to dealers; encourage dealers
to extend selective production credit
to farmers.

Seek funding assistance from foreign
dono. and investment organizations
whose mission includes this type of
technical assistance for agriculture
in developing countries.

(Continued)
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Opportunity

Japanese-donated fertilizers, which
are sold at 60% of f.o.b. cost,
disrupt the market.

Lack of linkage between the
fertilizer industry and agricultural
agencies in the government.

The corporate image of the proposed
company as a credible supplier of
quality products and reliable services
will take time to develop and will
require a considerable outlay of
funds.

Limited reliability of government
agronomists to provide urgently
needed extension services.

Lack of current reliable and updated
sources of information on competitors’
activities and the Haitian fertilizer
market in general.

The small siz~ of the fertilizer
market offers limited business for
the company.

Lack of forcipn currency to import
the fcrtilizer raw materials and
complementary products,

Make representations to have the
fertilizer sold at prevailing
commercial prices. Participate in the
donor fertilizer sales and distri-
bution business and negotiate to
supply locally the complex NPK grades
currently offered by donors.

Initiate an industry-lobbying
organization of fertilizer suppliers
and/or importers and establish
linkages with government agricultural
production programs.

Initiate a yearly corporate public
relations project for the agricul-
tural community through joint
sponsorship with prestigious
organizations, such as civic clubs,
Haiti Press Club, and the Ministry of
Agriculture, with prizes and awards
solicited from donors.

Hire a highly qualified agronomist

to administer the company'’'s field
sales and technical services programs;
tap the most capable government
agronomists to extend and support the
work initiated by the company’s
agronomist.

Establish reliable "listening posts"
as sources of information at the
fercilizer business centers;
establish a monitoring system and
an evaluation and recording system
to monitor results/information on

a monthly basis.

Develop the complementary products
business to generate additional
revenues and to maintain a high
profile in the agricultural
community.

Explore fertilizer export
possibilities to other Caribbean
countrices for blended complex prades
to earn foreign currency. Explore the
possibility of bagging bulk material
for re-export to small markets on a
tolling arrangement,
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Information Based Marketing Assumptions--Based on the assessment of

the fertilizer market and marketing system, the assumptions specific to the

1952-96 marketing plan follow:

a.

The assumptions postulated in forecasting the fertilizer market from 1992
to 1996 will prevail (refer to 3.1.3).

The proposed blending and bagging plant can produce quality bagged
fertilizer grades at costs that can profitably compete in the market
againsz prices offered by an efficient fertilizer importer.

Some local importers, dealers, operators of plantation and industrial
crop farms, farmers’ associations and cooperatives, and the Assistant to
the President of FERQUIDO in the Dominican Republic will fulfill their
commitament to join and invest in the project; the local investors will
become the "built-in customers” of the company thereby decreasing the
strength of foreign and domestic competition.

Most of the existing importers and dealers will be appointed as the
company’s initial marketing and distribution network.

The company can negotiate with the Ministry of Agriculture (Government of
Haiti) and the Government of Japan through its Embassy, to source locally
from the proposed project the supply of complex NPK grades for the annual
Japanese fertilizer donation.

Foreign assistance funding can be obtained and becomes available in 1992
to support soil and tissue testing, farm demonstrations, and dealer
training programs which are necessary to improve farm practices and
services.

The company can profitabiy market proprietary NPK fertilizer blends for
custom application on plantation and industrial crops.

The company will have the necessary manpower organization and material
resources to support the sales and marketing plan from 1992 to 1996.

The Government of Haiti will not promulgate policies or regulations that
will harm the fertilizer business.

The company will be able to obtain an annual market share of 30%, 45%,
55%, 65%, and 357% out of the total commercial fertilizer market; 20% of
the sale: of the annual Japanese fertilizer donation; and participate in

the business of complementary products for the next 5 years.
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Sales and Program Objectives--The sales objectives of the company’s

marketing plan from 1992 through 1996 follow:

1. Sales objectives for commercial market and for Japanese donation,

1992-96.
Commercial Market Japan Donation Total
Year % Market Share _t 202 Market Share Sales
(t) €)
1992 30 3,271 50¢ 3,771
1993 % 5,151 500 5,651
1994 55 6,611 500 7,111
1995 65 8,360 500 8,860
1996 65 9,029 500 9,529

2. Sales objectives by product and nutrient, 1992-96.

Product 1992 1993 1994 1995 1996
--------- - - - - (B)- - - - e - - e - e e e - -
Urea 2,451 3,560 4,409 5,316 5,527
Ammonium
sulfate 57 113 142 177 191
20-20-10 94 113 142 177 191
12-12-20 980 1,582 2,062 2,658 3,049
14-14-14 189 283 356 532 572
TOTAL 3,771 5,651 7,111 8,860 9,529
Nutrient 1992 1993 1994 1995 1996
------ T € ) B T TR TP T
N 1,302 1,914 2,384 2,911 3,066
P20s 163 252 326 484 484
K20 243 384 498 656 743
TOTAL 1,708 2,550 3,207 3,996 4,294
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3. Fertilizer sales objectives by consumption area, 1992-96.

1992
Ammonium
krea Crop Urea Sulfate 20-20-10 12-12-20 1h-14-14 Total
------------- (L) - =~ = =~ =~ =~ « = - =
Artibonite Rice, onions 1.593 37 61 637 123 2,451
Leogane Maize, industrial tomatoes 49 1 2 20 & 75
Kenscoff Vegetables (all kinds) 234 7 11 118 23 452
Foret des Pins Potatoes, coffee, onions, 172 ) 7 69 13 264
cabbage
Cul de Sac Tobacco, industrial 147 3 6 59 11 226
tomatoes, other
vegetables
Les Cayes Sugarcane, rice, beans, 123 3 b1 4«9 9 189
maize, tobacco, sorghum
Cap Haitien Cane, citrus, onions, 74 2 _3 _29 _6 113
other vegetables
TOTAL 2,451 57 94 380 188 3,771
1393
Ammonium
Area Crop Urea Sulfate 20-20-10 12-12-20 14-14-14 Total
------------ (L) ~ - - === - =- === =«=
Artibonite Rice, onions 2,314 73 73 1,029 184 3.673
Leogane Maize, industrial tomatoes 71 2 2 32 6 113
Kenscoff Vegetables (all kinds) 427 14 14 190 34 678
Foret des Pins Potatoes, coffee, onions, 249 8 8 111 20 396
cabbage
Cul de Sac Tobacco, industriai 214 ? ? 95 17 339
tomatoes, other
vegetables
Les Cayes Sugarcane, rice, beans, 178 6 6 79 14 283
maize, tobacco, sorghum
Cap Haitien Cane, citrus, onions, _lo? _3 3 a7 8 _170
other vegetables
TOTAL 3,560 1) 112 1,582 283 5,651
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Ammonium
Area Crop Urea Sulfate 20-20-1Q0 12-12-20 _14-14-14 Total
----------- ) - - - - =~ === ==-=-
Artibonite Rice, onions 2,866 92 73 1,340 231 4._622
Leogane Maize, industrial tomataes 88 3 3 &1 7 142
Kenscoff Vegetables (all kinds) 529 17 17 282 43 83
Foret des Pins Potatoes, coffee, onions, 309 10 10 144 25 498
cabbage
Cul de Sac Tobacco, industrial 263 9 3 124 21 427
tomatoes, other
vegetables
Les Cayes Sugarcane, rice, beans, 220 7 7 103 18 356
ma3ize, tobacco, sorghum
Cap Haitien Cane, citrus, onions, _ 132 _4s s 62 _11 213
other vegetables
TOTAL 4,409 142 182 2.062 ase 7.111
1995
Ammonium
Area Crop Urea Sulfate 20-20-10 12-12-20 1a-14-14 Total
""""""" (L) ~ = = ==~ =-=-=-=-" - =-=--
Artibon:ite Rice, onions 3,455 115 115 1,728 46 5,759
Leogane Maize, industrial tomatoes 106 & L} $3 11 177
Kenscoff Vegetables (all kinds) 638 21 21 3ig 64 1,063
Foret des Pins Potatoes, coffee, onions, 372 12 12 186 37 620
cabbage
Cul de Sac Tobacco, industrial 319 11 11 159 2 532
tomatoes, other
vegetables
Les Cayes Sugarcane, rice, beans, 266 9 9 133 27 443
maize, tobacco, sorghum
Cap Haitien Cane, citrus, onions, 159 _s 3 80 _16_ __266
other vegetables
TOTAL 5,316 127 177 2,658 532 8,860
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1386
Ammon1um
Area Crop Urea Sulfate 20-20-10 12-12-20 16-14-14 Total
------------ (L) =~ = = = =+~ =« = = =« .
Artibonite Rice, onions 3,592 124 124 1,982 372 6,194
Leogane Maize, industrial tomatces 111 ) 4 61 11 191
Kenscoff Vegetables (all kinds) 663 23 23 366 69 1,143
Foret des Pins Potatoes, coffes, onions, 387 13 13 213 40 667
cabbage
Cul de Sac Tobacco, industrial 332 11 11 183 34 572
tomatoes, other
vegetables
Les Cayes Sugarcane, rice, beans, 276 10 10 152 29 476
maize, tobacco, sorghum
Cap Haitien Cane, citrus, onions, 166 _6 6 91 17 286
other vegetables
TOTAL 5,527 191 191 3.049 572 9,529
4. Fertilizer sales objectives by quarters, 1992-96.

Quarter 1992 1993 1994 1995 1996
1st (Jan-Mar) 943 1,413 1,778 2,215 2,382
2nd (Apr-Jun) 1,131 1,695 2,133 2,658 2,859
3rd (Jul-Sep) 867 1,300 1,635 2,038 2,192
4th (Oct-Dec) 830 1,243 1,564 1,949 2,096
TOTAL 3,771 5,651 7,111 8,860 9,529

5. Complementary product sales objectives, 1992.96.

Products 1992 1993 1994 1995 1996

- - - - - - - (thousand U.S. dollars)- - - - - . _ .

Pesticides 75 100 120 150 175
Sprayers 2 5 5 5 5
Seeds 10 30 50 75 100
Farm tools - _2 _5 _5 _5
TOTAL 87 137 180 235 285
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The choice of the appropriate marketing programs takes into account
the priority needs of the market and marketing system. The need for reliable
marketing channels, which can efficiently service the farmers, and the need
for farmers to improve their farming practices are identified as the critical
priorities.

To satisfy these needs, the most urgently needed and recommended
marketing programs include (1) soil testing, (2) farm demonstrations,

(3) dealer training and development, and (4) a strong community relations
program. These recommendations are based on the experiences of other
developing countries similar to Haiti where such programs have worked

successfully.

The program objectives of the marketing plan from 1992 to 1996
follow:

1. Soil testing and fertilizer recommendation program.

Level of Activitv
Crop/Soil Tests 1992 1993 1994 1995 1996
- - - - - - - - -(number of samples) - - - - - - - - -

Rice/soil samples None 1,850 1,925 2,092 2,145
None (25)* (35)* 65)2 (65)*
Vegetable/soil None 100 200 300 300
samples
Other crop/soil None 100 200 300 3e0
samples
TOTAL None 2,250 2,325 2,692 2,745

a. Values in parenthesis indicate number of samples per dealer assuming a
50% level of performance.

Gl G G TE N - 4 == I G R @ am ol O aGE ay T
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2. Farm demonstrations and field day programs.

Level of Activity

Crop 1992 1993 1994 1995 1996
<« = - - -« « « - -(number)- - - - - - - - - -
Rice
Farm demonstration None 40 so 60 70
Field day None 4 4 6 6
Vegetables
Farm demonstration None 10 10 10 10
Field day None 1 2 4 4
Other Crops
Farm demonstration None 10 10 10 10
Field day None 2 2 4 4
TOTAL
Farm demonstration None 40 70 80 90
Field day None 7 8 14 14

Note: Field days are conducted on the basis of selected successful
demonstrations to benefit neighboring farmers.

3. Dealer training and network development.

Level of Acrtivity

Item/Activity 1992 1993 1994 1995 1996

Annual fertilizer sales 3,710 5,540 6,920 8,690 9,950
objective (t)

Number of dealers 148 110 93 86 66
needed

Average annual sales per 25 50 75 100 150
dealer (t)

Number of quarterly dealer 4 4 4 4 4
performance evaluations

Dealer training programs None 2 2 2 2

Note: Dealer selection starts in 1992; training in 1993. The goal is for

dealers to achieve a profitable sales volume for the dealership
business.

4. Community relations program.

This is a corporate public relations program (CPRP) for the
agricultural community; a "doing something good and talking about it” program.
The objective of the CPRP is to establish a credible image of the company, its
products and services, and the company’s important role in the agricultural

development of the country.




62

A CPRP on "The Outstanding Rice Farmer and Agronomist of the Year=®

is recommended.

This program would be conducted on a joint sponsorship with a

prestigious civic organization, the Haiti Press Club, and the Ministry of

Agriculture of the Government of Haiti.

business in agriculture would be awarded.

for the company.

Prizes donated by companies doing

This should be an annual CPRP event

Marketing Strategies and Action Plans--The strategies provide

directions to the operations of the plan, while the action plan outlines the

key action steps or activities that must be performed to realize the expected

results of the plan.

The strategies and the action plan dovetail the sales

and program objectives of the plan for the period from 1992 tc 1996.

Strategy and action plan for the 5-year period 1992-96:

Strategy

Action Plan/Kev Action Steps

Incorporate a production and
marketing company; adopt a company
name/logo which can be carried as
product brand in packaging, with good
product recall.

Competitive selling prices.

Respect the existing markets of
importers and dealers by initially
channeling sales through them

in 1992.

The company Directors to appoint the
executive officers, defining their
responsibilities and authorities
during the first Board meeting;
corporate management to hire the
required personnel as needed, and
select appropriate company logo design
for 1992 operations.

Corporate management to establish

the break-even cost of products;
competitive selling prices by

market center location; set up a
pricing mechanicm to handle direct
sales; have product price list ready

1 month before plant production begins
and 2 months before executing supply
agreement with customers/dealers.

Marketing management to appoint

the required number of dealers
sufficient to support the attainment
of the sales objectives in 1992;
execute supply contract agreements
with dealers/accounts; secure the
major sales volume commitments of
accounts by offering credit lines
secured by cash bonds (treat cash
advance for purchases as cash bonds)
to carn interest; all action steps
to be completed 2 months before plant
production beging.

(Continucd)
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Action Plan/Kev Action Steps

Establish a reliable dealer
network.

Product and sales development.

Concentration of sales effort/
support to the rice and
vegetable crop markets.

Package credit with sales program
on secured basis.

Supply locally the yearly require-
ment for complex NPK grades for the

Japanese fertilizer donation.

Marketing management to develop and
implement a dealer network development
program on a sustained effort starting
in 1992 through 1996; provide for a
quarterly performance review, dealer
classification and upgrading,
semestral dealer training, and
year-end sales performance incentive
system.

Marketing management to concentrate on
the sales development of proprietary
complex NPK blends for custom
application on sugarcane, tobacco,
industrial tomatoes, and chinese
vegetables.

Marketing management to establish
field warehouses (dealer operated)
strategically located in the major
market centers of Artibonite Valley,
Kenscoff, and Les Cayes starting in
1993; utilize these field warehouses
as sales outlets to service dealer or
direct customers whenever or wherever
applicable to maximize sales; require
dealers to conduct farm demonstrations
and field days and soil sampling for
soil testing services as part of
dealer development according to yearly
program objectives for pericd of

5 years subject to availability of
funding assistance.

Marketing management to forward
fertilizer stocks with selected
dealers in high market volume areas
utilizing the dealer’s warehouse with
scheduled invoicing at delivered
prices (to dealer’s warchouse),
secured with post-dated checks, and
renewable quarterly; similar arrange-
ment to be pursued with plantation
accounts and large farm accounts.

Marketing management to negotiate
with Ministry of Agriculture/
Government of Haiti and Japanese
Fiabassy to supply the complex (NPK)
fertilizer donation from local
production each year starting in 1993,

, (Continucd)
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Action Plan/Kev Action Steps

Seek foreign funding assistance to
implement soil and tissue testing,
farm demonstrations, and dealer
training develo;ment progilams.

Linkage with Government of Haiti
crop production programs.

Initiate a yearly corporate
public relations project (CPRP).

Obtain services of highly
qualified technical sales
representative,

Maintain up-to-date data and
information on competition and
the Haitian fertilizer market.

Regular monitoring of competition.

Corporate management to prepare

and submit proposal to the Special
Industrial Service (UNIDO) for funding
assistance with the technical service
and dealer training programs; to be
completed 1 month after the plant
starts production; implementation of
the technical service and dealer
training programs will be dependent
upon availability of funding
assistance.

Corporate management to establish
relationship with government crop
production agencies and participate
whenever possible in agricultural
council activities after the company
is organized.

Corporate management will develop
and implement a CPRP p:ioject on

"The Outstanding Rice Farmer and
Agronomist of the Year™ starcing

in 1993 through 1996; project should
be cosponsored by a civic club,
Haiti Press Club, and Ministry of
Agriculture of the Government of
Haiti with prizes donated by
agricultural product suppliers.

Marketing management to hire a highly
qualified agronomist who can handle
both the field extension services and
sales programs within the dealer
network. Should also function as
technical sales representative and
liaison with government agronomists.

Marketing management to establish
"listening posts" to monitor
competition and markets; maintain an
updated monthly fertilizer markect
data, sales, and program results
report.

Marketing management to keep track of
competitors’ sales activities monthly,
and neutralize their ctforts.

(Continued)
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Action Plan/Kev Action Steps

Develop the allied products
business to generate additional
revenues using fertilizer products

Marketing management to source and
negotiate supply contracts with
supplies of pesticides, sprayers,

as the primary sales vehicle. seeds. and farm tools at the best
price and terms possible starting in
1992 on a sustained annual effort to
improve and complete the company’s
product line; complete in 2nd
quarter of 1992.

To further guide the first year marketing operation, the 1992

marketing plan and program is presented in more detail.

3.3 The 1992 Marketing Plan

This plar covers only the first year of the proposed 5-year
marketing plan. It is presented in detail so it can serve as the operating
guide (manual) for the marketing function.

The foregoing listing of facts about the Haitian fertilizer market
and marketing system identified problems and opportunities which were
summarized in the 5-year marketing plan. Most of these problems and
opportunities are expected to occur in the first year and since these have
already been discussed, they will not be repeated. It is enough to state,
however, that these problems and opportunities were takern into careful
consideration in the development of the plan.

There is no one time solution to a problem; problems "solved” in the
first year will most likely produce new problems later on. Solutions to
problems must be therefore evaluated carefully before they are applied to
ensure that larger and more complicated problems are not created.

What is most important is to understand that problems also create
opportunities; if these are identified and properly exploited, there is most

likely something to be gained.
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3.3.1 1992 Assumptions

The following assumptions are the postulated conditions under which
the marketing pian will successfully operate in 1992. These are categorized
into internal and external assumptions. The internal assumptions are those
which concern and/or relate to the internal affairs of the company and its
management., while the external assumptions are those which relate to the
external environment of the market.

Internal Assumptions

1. That the company can produce qualicty fertilizer products at
production costs which can profitably compete with competition from
efficient fertilizer importers.

2. That the Assistant to the President of FERQUIDO will make good his
personal commitment to join Mr. Jean-Michel Cherubin (the project’s
promoter) and invest in the project thereby reducing the threat of
foreign competition from the Dominican Republic.

3. That some importers, dealers, farmers’ associations and
cooperatives, and operators of plantations and industrial crop farms
invited to join and invest in the blending plant will make good
their intentions and will become "built-in customers” of the company
for its products.

4. That a good number of existing importers and dealers can be
appointed as the company’s initial marketing and distribution
channels.

5. That the company will have the necessary manpower organization and
material resources to implement the marketing plan for 1992.

6. That the company will be able to obtain a 30%Z share of the

fertilizer market in 1992.

External Assumptions

1. That the assumptions postulated in forecasting the fertilizer market
in 1992 will prevail.

2. That the Ministry of Agriculture of the Government of Haiti and the
Government of Japan through its Embassy will agree to source the
supply of complex NPK grades locally for the annual Japanese

fertilizer donation.
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3. That a foreign organization will be willing to provide funding
assistance to support soil testing, farm demonstrations, and dealer
development/training programs.

4, That production of rice will be a priority program for the newly
elected Government of Haiti.

5. That the Government of Haiti, through its ministries, will not
promulgate policies or regulations that will harm the fertilizer

business.

3.3.2 1992 Sales and Program Objectives
The sales and program objectives, directed to the opportunities of

the fertilizer market and the market forecast assumptions for 1992, follow.

1992 Total Fertilizer Market Forecast

Commercial Japan Total

Product Market Donation Market
-----------(c)----._----

Urea 6,541 1,000 7,541
Ammonium sulfate 545 500 1,045
20-20-10 218 0 218
12-12-20 3,271 500 3,771
14-14-20% 327 500 827
TOTAL 10,902 2,500 13,402

a. 14-14-20 is composite average nutrient analysis of miscellaneous
products.

The company’s sales forecast will be 30%Z (3,271 t) of the commercial
market and 20%Z (500 t) of Japanese fertilizer donation for a total of 3,771 ¢.

The company’s fertilizer sales objective by product and quarter for 1992

follows.
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1992 Fertilizer Sales Objective bv Product and Quarter

Quarter
Product First Second Third Fourth Total
B T € = R R
Urea 613 735 564 539 2,451
Ammonium 14 17 13 13 5
sulfate
20-20-10 24 28 22 20 94
12-12-20 245 294 225 216 989
14-14-14 47 57 43 42 189
TOTAL 943 1,131 867 830 3,771
L of total 25 30 23 22 100

In addition to urea and ammonium sulfate, the company will produce
the standard complex NPK blends plus 14-14-14 to replace the nutrients .
contained in the 14-14-20 composite.

About 65% or about 2,450 t of the fertilizer sales objective will be

consumed in the Artibonite Valley where the major crops are rice and onions.

The company’s sales objective by consumption area is presented below.

1992 Fertilizer Sales Objective by Consumption Area

Ammon i um
Area Crop Urea Sulfate 20-20-10 12-12-20 14-14-14 Total
----------- (L)- - - = = = ==+~ ==- - - =
Artibonite Rice, onions 1,593 3?7 61 637 123 2,451
Leogane Maize, industrial tomatoes 49 1 2 20 4 75
Kenscoff Vegetables (all kinds) 294 ? 11 118 23 452
Foret des Pins Potatoes, coffee, onions,
cabbage 172 / 7 69 13 264
Cul de Sac Tobacco, industrial tomatoes,
other vegetables 147 3 [ $9 11 226
Les Cayes Sugarcane, rice, beans,
maize, tobacco, sorghum 123 k] 5 49 9 183
Cap Haitien Cane, citrus, onions, other
vegetables L) _2 3 29 _b 11
TOTAL 2,451 57 94 380 189 3,771
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The proposed fertilizer price list in Haitian dollars (H $) closely

matches the June 1990 prices of fertilizer importers to dealers as follows:

Proposed Fertilizer Selling
Prices to Current Dealers
(f.o.b. factory gate)

Product Per 50-kg Bag Per ¢
s -(H$) - - - - - -
Urea 16.0 318
Ammonium 12.5 244
sulfate
20-26-10 17.5 347
12-12-20 16.0 318
14-14-142 17.0 340

a. 14-14-14 is not currently imported.

The above selling prices will have a discounting provision of less
5%, less 5%. This discount will be used to sorvice importers and meet any
Price reduction of the foreign competition. With this discounting, the net

selling prices (factory gate, not including delivery) in Haitian dollars (H $)

will be as follows:

Net (Discounted) Fertilizer
Selling Prices to Importers

Product Per 50-kg Bag Per ¢t
st (HS) - - - - -
Urea 14.4 287
Ammonium 11.1 221
sulfate
20-20-10 15.8 314
12-12-20 14.4 287
1l4-14-14 15.4 307

Based ¢~ the commercial market sales objective of 3,271 t {(not
including the Japanese donation) and the net (discounted) selling prices, the

sales revenue for 1992 will be as follows:
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1992 Fertilizer Sales Revenue Objective
for the Commercial Market

Jdarket
Product Share Sales Volume Net Price Sales Revenue
%) (t) (H $/¢) (H $)
Urea 65.0 2,126 287 610,162
Ammonium 1.5 49 221 10,829
sulfate
20-20-10 2.5 82 314 25,748
12-12-20 26.0 859 287 243,950
14-14-14 5.0 164 307 50,348
TOTAL 100 3,271 941,037

There is a strong potential business for allied products, not only

to complete the company’s product line but also to generate additional

revenues. These products include pesticides, seeds, sprayers, and farm tools.

It is normal to obtain a 25%-45% margin from these produc's. Sourcing and

negotisting the supply, price, and other terms of these products should be

completed within the first quarter of 1992. Marketing will start in the
second quarter of 1992. The 1992 gross sales objective for these allied
products is presented below. Assuming a 25% margin, the projected gross

revenue of US $148,000 would amount to a net revenue of about US $37,000
1992 .

1992 Allied Product Gross Sales Ohjective

Quarters
Product First Second Third Fourth Total
- - - - - - - - - (thousand US $)- - - « - - . - . .

Pesticides 0 40 30 30 100
Seeds 0 15 12 13 40
. Sprayers 0 2 2 2 O
Farm tools 0 - 1 1 _2
TOTAL 0 57 45 46 148
% of total 0 39 30 31 100

sales

for




71

The program objectives of the 1992 marketing plan follow:

Dealer Network Development

1.

Appoint 148 dealer/accounts in January 1992 to support the quarterly
sales forecast at an average sales volume of 25 t/dealer or account
for the year.

Conduct quarterly sales performance evaluations of the 148 appointed
dealers and accounts as the basis for selection for further

upgrading.

Sales Fromotion[Advertising

1.

Soil

Implement the recommended sales promotion programs focused on the
rice market in Artibonite Valley and on vegetables in Kenscoff.
Implement 30-second fertilizer radio spot commercizls before and
during the rice planting months of the year.

Implement, with selected dealers and accounts, a forward stocking
program, tying secured credit sales with the dealer’s warehousing
faciiities.

Establish fertilizer credit lines with dealers and other accounts

secured by cash bonds providing an attractive interest earning.

Testing, Farm Demonstrations, and Dealer Training

Obtain foreign funding assistance to support these programs in 1993
by submitting funding proposals in the second quarter of 1992,
Develop and prepare the programs of implementation for 1993,

including dealer participation.

3.3.3 1992 Marketing Strategies

Taking into account the problems and opportunities of the fertilizer

market in 1992, the strategies which wiil give direction to the implementation

of the marketing plan follow.

Product

1. Attractive packaging with good brand recall and "imported image."

2. Confine initial production to standard NPK blends already accepted
in the market.

3.

Negotiate to supply complex NPK grade requirements of the Japanese

fertilizer donation.
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4. Develop the allied product business to complete the lire of products
cffered.
5. Develop sales of proprietary fertilizer NPK blends for custom crop
applications.
Price
1. Provide competitive product selling price to (a) importers,
(b) dealers, and (c¢) direct user (large farms and plantations)
accounts.
2. Regularly monitor prices and activities of the competition.
- Package fertilizer prices together with credit and sales programs.
4. Establish a pricing mechanism to meet prices of legitimate
competition.
Place
1. Respect existing markets of importers and dealers by channeling
sales through them.
2. Staét the development of a reliable dealer network.
3. Utilize dealers’ warehouses to implement forward stocking and
secured credit.
4. Encourage large volume dealers to establish their own sales outlets.
Promotion
1. Concentrate sales promotion and sales services programs in the rice
and vegetable markets primarily in Artibonite Valley and Kenscoff
regions.
2. Package secured credit with sales programs to secure sales.
3. Seek foreign funding assistance to support soil testing, farm
demonstrations, and dealer training programs.
4,

Hire a highly qualified agronomist to handle field technical

assistance and sales service programs.
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3.3.4 1992 Action Plan

The action plan specifies the key action steps to be performed

within a definite timeframe by the person(s) responsible in order to realize

the results of the sales objectives set forth for 1992.

action items follows.

Timeframe,K 1992

Key Action Step

A summary of the key

Responsibility

1. Before January 1.
1392

2. Ready before 2.
January

3. Before January 3.

4. January and L

monthly thereafter

5. January and S.
monthly thereafter

6. January and 6.
monthly thereafter

7. January and 7.
monthly thereafter

8. April-June 8.
9. April-June 9.
10. April-June 10,
11. April-June 11.

Hire highly qu.lified agronomist to
function as technical sales representa-
tive and be responsible ‘or field
technical assistance., and sales services

Confidential fertilizer price list for
importers, dealers, and direct accounts

Appoint marketing network and execute
supply agreement

Monitor prices and activities of foreign
and local competition to establish basis
for managing the actions necessary

Monitor and actively participate in
government agricultural production
program; establish liaison with govern-
ment decisionmakers in agriculture

Concentrate sales promotional activities
in Artibcnite Valley for rice and
Kenscoff for vegetables (refer to
Appendix I for sales promotion
mechanics)

Concentrate on sales service to operators
of plantation and industrial crops for
premium custom NPK blend formulations on
a delivered price basis

Select reputable performing dealers with
warehouses to implement forward stocking
programs (Refer to Appendix II for
program mechanics)

Establish account credit line by
implementing cash bond program to
generate credit sales on secured basis
(Refer to Appendix IIl for program
machanics)

Negotiate with Ministry of
Agriculture/Gevernment of Haiti and
Japanese Embassy to source complex

NPK grades locally for annual Japanese
fertilizer donation

Prepare and submit proposal to the
Special Industrial Sexvice Division
(UNIDO) for funding assistance to
support soil testing, farm demon-
strations, and dealer training programs

10.

1.

Marketing Management

Marketing Management/Technical
Sales Representative

Marketing Management/Technical
Sales Representative

Technical Sales Representative

Marketing Management/Technical
Sales Representative

Technical Sales Representative

Technical Sales Representative

Marketing Management/Technical

Sales Representative

Marketing Management/Technical

Sales Representar;--e

Marketing Management

Corporate Manayement.

(Continued)
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Timeframe, 1592 Key Action Step Responsibility
12. September 12. Assist dealer training prog:am, 12. Marke:ing Management/Technical
prepare action plan of dealer-assisted Sale: Representative

soil testing and farm demonstration
program for 1993 (Refer to Appendixes IV
and V for mechanies)

13. October-December 13. Select dealers for dealer training. 13. Marketing Management/Technical
dealer training for netwcrk development Sales Representative

14. January-June 14. Source and negotiate supply contracts 14. Corporate Management
for pesticides, sprayers, seeds, and
farm tools

15. April 15. Start promotional sales of complementary 15. Technical Sales Representative

products with dealers and other accounts

16. November 16. Prepare marketing plan for 1993 16. Marketing Management

3.3.5 Sales Program Support

Refer to Appendixes I through V for sales program support materials
for the following programs.
1. Sales promotion (Appendix I).
2. Forward stocking program (Appendix II).
3. Cash bond program (Appendix III).
4. Technical services program (Appendix IV).
5

. Dealer training (Appendix V).

3.3.6 Marketing Plan Evaluation

The marketing plan should be evaluated quarterly to measure its
performance and to possibly update and modify to improve its effectiveness
during the year. The results and experience gained from the operations of the
marketing plan will provide useful information for formulating an improved

marketing plan for 1993.




Table 3-1. Major Agricultural Areas and Crops, 1986
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Population
_Agricultural Area Z of Total Density Principal Crops
(persons/km”)
Arid and semiarid 45 17-200 Maize, millet,
plains peas, beans
Mountainous (dry) 25 39-100 Maize, millet
Mountainous (humid) 15 200 Coffee, vegetables,
fruits
Plains (humid) 10 300-400 Rice, maize,
bananas, fruits,
sugarcane
Plains (irrigated) _5 650 Rice, bananas,
vegetables,
tobacco
100

Source: Hatch Associates Ltd.

1986.

Engineering & Financial Analysis,
Volume I--The Report, and Volume II--Appendices and Drawings,
Toronto, Ontario, Canada.




Table 23-2. Monthly Precipitation, 1994-82
Month
Region Year Jan Feb Mar Apr May Juna July Aug. Sept Oct Nov, Dec Jotal Averags
-------------------------- ()= = = = = = = == cccomoseonncoecrennnae-
Cap Haitien 1984 109.1 173.4 49.8 180.0 24.58 122.2 2.3 26.0 139.0 113.0 184.1 32,4 1,217.8 101,58
1985 175.8 203.9 261.0 140.7 46.8 8.4 84.2 54.3 104.8 80.2 4.2 17,5 1,301,868 108.5
1986 155.7 18.0 136.5 168.9% 112.8 25.8 4.5 40.5 20.2 148.5 13.2 53.1 898.3 74.9
1987 233.2 49.1 202.° 501.¢ 241.9 4.8 17.1 73.3 79.5 289.3 153.0 247.35 2,132.1 177.7
Azt:bonite Valley
a. Gonaives 1984 60.9 21.5 33.5 39.6 23.3 134.0 43.2 38,2 151.8 20.4 37.8 8.7 610.6 30.9
1985 0.5 8.7 0.3 62.0 44.0 77.0 64.6 78.8 20.7 74,8 83.4 0 514.5 42.8%
1986 14.6 3.5 60.5 36.6 110.2 74.9 85.1 78.2 33.4 15.2 0 0 92,2 41,0
1987 19.8 52.5 65.9 56.7 104.0 149.2 43.5 56.8 171.8 3.2 2.5 36.0 718.9 59.9
b. St. Marc 1934 32.5 58.3 14.5 117.5 81.3 230.6 102.8 185.9 249.5 220.9 14,0 1.0 1,308.8 109.1
1985 0.0 26.5 0.0 114.5 150.0 58.0 278.3 163.2 159.7 103.1 79.4 0.0 1,123.9 94.5
1936 50.5 16.0 228.5 40.5 86.0 145.) 162.0 265.5 131.5 34.5 12,3 0.0 1,102.5 99.4
1987 15.0 8.0 58.0 42,0 30.0 79.0 101.4 144 .86 104.1 61.1 43,8 9.0 743.0 61.3
¢. Maisiada 1994 45.8 113.9 70.9 73.7 480.5 573.6 111.2 126.1 742.3 467.8 15.4 8.4 2,030.7 235.9
1935 10.5 129.1 55.6 60.8 219.0 15¢.5 150.4 129.8 230.6 382.0 178.6 8.6 1,714.8 1642.9
1338 12.8 66.2 259.4 245.8 388.4 214.0 261.4 102.2 114.6 307.8 9.2 21,0 2,002.8 166.9
1987 18.2 1.5 41.2 145.0 358.0 230.8 216.2 178.8 121.2 378.0 112.6 40.0 1,9012.5 159.4
d. Mizebdlais 1984 113.7 63.1 53.0 45.6 140.5 260.0 214.7 252.2 332.4 257.7 23,3 19.0 1,775.2 147.9
1835 3.0 36.4 62.2 141.6 151.8 2.3 237.6 328.2 376.4 279.8 174 .4 32.0 1,805.8 157.9
1938 58.6 10.0 214.8 180.0 294.8 138.0 167.8 129.8 148.0 192.4 76.8 28,4 1,639.2 136.6
1937 6.0 21.0 29.8 201.0 411.0 116.2 220.2 336.4 294.0 296.2 4«8.0 S1.4 2,031.2 169.3
Leogane 1934 40.2 88.3 23.8 28.5 200.5 224.7 102.8 61.4 251.0 158.9 12.4 36.9  1,234.4 102,9
1935 84.6 29.1 171.1 120.6 85.4 49.4 75.9 116.7 216.0 1333 150.9 0 1,233.9 102.8
1936 105.1 20.8 168.1 184.9 228.7 174 .4 142.1 129.1 70.9 136.3 97.7 0 1,468.1 122.3
1987 5.3 38.2 17.8 153.6 142.0 193.8 110.7 715.9 97.9 141.3 86.2 108.2 1,170.9 97.6
Furcy 1984 50.8 100.0 69.6 132.4 400.2 4«83.6 246.0 106.6 259.4 292.4 57.4 17.8 2,216.2 184 7
1985 15.8 32.2 62.6 136.6 196.8 105.6 281.8 150.0 130.8 201.4 172.2 8.4 1,494.0 124.5
1835 107.4 10.8 139.8 148.6 347.0 223.0 152.2 184.6 181.0 204.8 45,2 0.6  1,774.8 142.9
1687 4.4 42.8 22.8 75.8 149.4 446.2 182.4 134.2 239.4 351.8 50.6 88.0 1,831.8 152.6
Foret des Pins 1984 51.0 4S.4 $3.2 81.4 209.4 0 39.0 109.2 258.2 306.6 13.2 0 1,168.8 97.2
1338 9.4 16.4 4.2 112.7 137.0 162.1 97.6 130.0 128.6 274.8 31.0 9.4 1,163.0 933
1936 42.2 26.4 66.2 203.6 254.2 108.2 78.2 139.0 111.86 b4, 8 94.0 31.4 1,200.8 100.1
1987 34.8 42.4 28.8 47.9 321.0 169.0 99.0 148.2 93.0 257.0 27.0 184.0 1,452.1 121.0
Les Cayes 1984 64.5 162.9 108.5 151.8 170.3 71.6 177.5 76.6 409.3 116.1 46.7 2.0 1,%57.8 129.8
1985 47.8 136.3 91.9 1744 175.6 20.2 48,3 180.4 183.4 314.6 29.3 45.9  1,448.1 120.7
1986 55.4 19.2 61.3 128.2 262.8 627.9 41.4 39.8 83.9 185.6 165.2 88.7 1,801.4 150.1
1937 a8s5.8 96.? 64.4 102.6 110.9 84.4 73.4 77.0 135.2 421.2 103.9 1471 1,502.6 125.2
Ganthier 1994 3.4 2.9 7.0 27.7 146. 4 36.1 42.1 11.7 114.7 69.1 0 0 461.1 0.4
1985 1.0 5.6 2.1 99.6 1.7 0 17.8 88.4 138.6 164.8 98.1 0 623.3 2.1
1935 28.7 11.5 17.6 138.1 153.5 17.8 6.4 4.3 78.4 96.8 145.0 2.1 701.2 58.4
1987 0 1.4 J.E 136.2 152. 4 8.1 0 0.7 131.7 241.2 23 .4 312 770.0 64.2
Source: Republique d'Haiti, Departement de l'Agriculture des Ressources Naturelles et du Developpement,

9L
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Table 3-3. Average Yields, Area Cultivated, and
Production of Principal Crops, 1980-86

Crop Z of Total Area Average Yield

(ha) (t/ha)
Maize 22.0 231,250 0.8
Sorghum 14.9 156,250 0.8
Coffee 12.5 132,000 0.3
Beans 8.5 89,655 0.6
Sugarcane 10.8 114,000 50.0
Banana (plantain) 7.7 80,645 0.7
Cassava 2.7 28,000 4.0
Sweet potatoes 5.9 61,905 0.5
Rice (paddy) 5.6 59,250 2.3
Peanuts 4.3 45,355 0.8
Cocoa 1.0 10,400 0.3
Cotton 1.2 12,445 0.5
Taro 0.8 8,665 4.5
Yams 2.1 22,000 5.0
TOTAL 100 1,051,820

Source: Service de Statistics Agricoles (MARNDR); 1987.

Note: The area cultivated to other vegetables (tomatoes, onions,
cabbage, etc.) and other crops (tobacco, citrus, etc.) is about
35,000 ha; the total area cultivated to agricultural crops is
estimated at 1,086,820 ha which is about 40%Z of total land area.
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Table 3-4. Planting Seasons for Major Crops, 1988
Crop Region Months
Beans Northern Plain April-Nov. -Dec.
Gonaives Plain April-Dec.
Artibonite Valley Nov. -Dec.
Cul de Sac Plain Feb.-March-Dec.
Leogane Plain December
Cayes Plain October-November
North East Hillside February
North West Hillside April-May
South East Hillside Feb.-March-Aug. -Sept.
Artibonite River Basin March-April-Aug. -Sept.
South West Hillside Feb.-March-July-Aug.
Maize Northern Plain April-May
Gonaives Plain Feb.-March-Aug.
Cul de Sac Plain Feb.-March-August
Leogane Plain Jan. -Feb. -March
Cayes Plain Feb.-March-Aug. -Sept.
North East Hillside January
North West Hillside May-June
Artibonite River Basin March-April-May-June
South East Hillside March-April-Nov. -Dec.
South West Hillside March-April
Sugarcane Northern Plain Oct. -Nov,
Cul de Sac Plain March-April-May-June
Leogane Plain March-April-May
Cayes Plain March-April
Plantain Northern Plain March-April
Cul de Sac Plain March-April-Aug.-Sept.-Oct.
Leogane Plain March-April-May-Aug. -Sept. -
Oct.
Vegetables Northern Plain Sept.-Oct.
Artibonite Valley Nov. -Dec.
Cul de Sac Plain Aug. -Sept.-Oct,
Leogane Plain Oct. -Nov.
Cayes Plain Sept. -Oct,
North West Hillside Oct. -Nov.
Artibonite River Basin Aug. -Sept.-Oct.
South East Hillside March-April-May-Aug.
South West Hillside April-May-June
Rice Northern Plain

Artibonite Valley
Cayes Plain
South West Hillside

Aug. -Oct. -Nov.
January-July
February-Aug,.
July

Source: Agri News USAID/Haiti.




Table 3-5.

A. Product

Fertilizer
Product

Urea

Ammonium sulfate

20-20-10

12-12-20

Composite?
(1l4-14-20)

Total

B. Nutrient

Nutrient

N
P20s
K20

Total

Fertilizer Market, 1985-89

79

1985 1986 1987 1988 1989
------ R e L
9,623 9,043 7,942 7,853 7,729
802 754 662 654 644
321 301 265 262 258
4,811 4,521 3,971 3,927 3,221
481 452 397 393 1,031
16,038 15,071 13,237 13,089 12,883

1985 1986 1987 1988 1989
R (6)- - - - - - - - T ¢
5,304 4,984 4,377 4,328 4,273
709 666 585 579 582
1,090 1,025 900 890 876
7,103 6,675 5,862 5,797 5,731

a. 14-14-20 is composite average nutrient analysis of miscellaneous

products.

Source: IFDC in-country data.
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Table 3-6. Fertilizer Recommendations for Major Crops

Crop

Rice (irrigated)

Maize (irrigated)

Maize (nonirrigated)
Beans

Cabbage

Sugarcane
Plantain/banana

Onion

Potatoes

Tomatoes (industrial)
Coffee (first and second years)
Coffee (succeeding years)

Fertilizer Recommendation
(kg nutrient/ha)?

100-60-60
102-54-72
70-36-48
100-167-167
170-120-120
100-82-224
140-30-270
85-60-160
80-83-171
148-76-184
36-36-18
54-54-27

a. N-P20s5-K20.

Source: Agricultural Services S.A.

(ASSA) 1983 lalendar.




Teable 3-7. 1992-96 Fertilizer Market Forecast by Product and Nutrjent

A. Product

Year
1992 1993 1994 1993 1996
Commercial Japan Total Commercial Japan Total Commercial Japan Total Commercial Japan Total Commercial Japan Total
Product Market Donation Market Market Donation Market Market Donation Market Market Donation Market Market Donation Market
------------------------------------- (t‘)-------------------------------------
Urea 7,088 1,000 8,086 7,212 1,000 8,212 7,452 1,000 8,452 7,717 1,000 8,717 8,056 1,000 9,056
Ammon ium 164 500 664 229 500 728 240 500 740 257 500 737 278 500 778
sulfate
. 20-20-10 273 0 273 229 0 229 240 0 240 257 0 257 278 0 278
12-12-20‘ 2,835 500 3,338 3,205 500 3,705 3,486 500 3,886 3,858 500 4,358 4,448 300 4,945
14-14-20 545 500 1,045 512 500 1,072 601 300 1,101 772 500 1,272 833 500 1,333
(corposite)
Total 10,902 2,500 13,402 11,447 2,500 13,947 12,020 2,500 14,520 12,861 2,500 15,361 13,890 2,500 16,390
B. DNutrient
Butrient 1992 1993 1994 1985 1988 =
------------------- (L) = - === ==« =~ -o-o-.
N 4,450 4,571 4,724 4,921 5,165
PZOS 601 641 680 752 836
xzo 903 978 1,041 1,152 1,283
Total 5,964 6,190 6,448 6,825 7,284

a. 14-14-20 is compusite average nutrient analysis of miscellaneocus products.
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Table 3-8. 1992-96 Fertilizer Market Forecast bv Consumption Areas
1392
Armonium (Composngjt
Area Crop Urea Sulfate 20-20-10 12-12-20 14-14-20 Total
--------------- (:‘) - = = e = - . - - = e - e -
Artibonite Rice, onions 5,256 431 177 2,167 679 8,711
Leogane Maize, industrial tomatoes 162 13 5 67 21 268
Kenscoff Vegetables (all kinds) 970 80 33 400 125 1,608
Foret des Pins Potatoes, coffee, onions, 566 46 19 233 73 938
cabbage
Cul de Sac Tobacco, industrial 485 &0 16 200 63 804
tomatoes, other
vegetables
Les Cayes Sugarcane, rice, beans, 404 Kk 14 167 52 670
maize, tobacco, sorghum
Cap Haitien Cane, citrus, onions, other 243 20 8 100 31 402
vegetables _ _
TOTAL 8,086 S64 2N 3,335 1,045 13,402
13933
Ammonium (CompostE)a
Area Crop Urea Sulfate 20-20-10 12-12-20 14-14-20 Total
R e T 4 2
Artibonite Rice, onions 5,338 474 149 2,408 697 3,066
Leogane Maize, industrial tomatoes 164 15 5 74 21 2738
Kenscoff Vegetables (all kinds) 385 87 27 445 123 1,674
Foret des Fins Potatoes, coffee, onions, 575 51 16 259 75 976
cabbage
C:1 de Sac Tobacco, industrial 493 1 14 222 €4 837
tomatoes, other
vegetables
Les Cayes Sugarcane, rice, beans, 411 36 1! 185 4 637
majize, tobacco, sorghum
Cap Haitien Cane, citrus, onions, other 246 22 7 112 32 &18
vegetahles . — —_—
TOTAL 8,212 729 223 3,70% 1,072 13,947

(Continued)
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1 I

a. 14-14-20 13 composite average nutrient analysis of miscellaneous products.

l Table 3-8. 1992-96 Fertilizer Market Forecast by Consumption Areas (Continued)
1994
Aomon i um (Co-posiW
Aresa Crop Urea Sulfate 20-20-10 12-12-20 14-14-20 Total
--------------- (&) = - = - - - - - --+---
' Artibonite Rice, onions 5,494 481 156 2,591 716 9,438
Leogane Maize, industrial tomatoes 169 i3 5 80 22 290
Kenscoff Vegetables (all kinds) 1.014 89 29 478 132 1,742
Foret des Pins Potatoes, coffee, onions, 592 52 17 279 77 1,016
cabbage
l Cul de Sac Tobacco, industrial 507 &4 ' 239 66 871
tomatoes, other
vegetables
Les Cayes Sugarcane, rice, beans, 423 37 12 199 55 726
maize, tobacco, sorghum
' Cap Haitien Cane, citrus, onions. other 254 22 7 120 a3 436
vegatables —_ _
l TOTAL 8,452 740 240 3,986 1,101 14,520
. 1995
Ammonium (Composite)”
Area Crop Urea Sulfate 20-20-10 12-12-20 14-14-20 Total
--------------- () - = = = - - - = ===~
l Artibonite Rice, onions 5,666 492 167 2,833 827 9,985
Leogane Maize, industrial tomatoes 174 15 ] 87 25 307
Kenscoff Vegetables (all kinds) 1,046 91 k33 523 153 1,843
Foret des Pins Potatoes, coffee, onions, 610 53 18 305 89 1,075
. cabbage
Cul de Sac Tobacco, industrial 523 45 15 261 76 922
tomatoes, other
vegetables
Les Cayes Sugarcane, rice., beans, 436 k1] 13 218 64 768
. maize, tobacco, sorghum
Cap Haitien Cane, citrus, onions, other 261 23 8 131 38 461
vegetables - I
l TOTAL 8.717 757 257 4,358 1,272 15,361
1996
Ammonism (Composite)
__Area Crop Urea Sulfate 20-20-10 12-12-20 14-14-20 Total
--------------- () - - = === - - - - -~
l Artibonite Rice, onions 5,887 506 181 3,214 867 10,654
Leogane Maize, industrial tomatoes 181 3 6 99 27 328
Kenscoff Vegetables (all kinds) 1,087 23 kK] 593 160 1,967
Foret des Pins Potatoes, coffee, onions, 634 54 18 346 9 1,147
cabbage
Cul de Sac Tobacco, industrial 543 &7 17 297 80 983
tomatoes, other
vegetables
Lus Cayes Sugarcane, rice, beans, 433 39 14 247 87 820
' maize, tobacco, sorghum
Cap Haitien Cane, citrus, orions, other 272 23 8 148 40 4«92
vegetables - —
l TOTAL 9,056 778 278 4,945 1,33 16,390




Table 3-9. Fertiliger Retsil Sellina Price Puildup by Market Centers a3 of June 1990

Port-au-Prince Kenscoff _Les Cayes Artibonite
Source: Doainican Republic Urea or AS” Urea or AS, Urea or A8, Urea or A8,
by Truck to: 12-12-20 20-20-10 Standerd 12-12-20 20-20-10 (&) 12-32-20 20-20-10 (8} 12-12-20 20-20-10 ()
DR S Al T (HY) -~~~ ===-eo~e- i S .-

Total landed cost of product

(per short ton) 308.11 3368.18 235.83 318.20 348,18 245,087 323,23 312,81 250.01 314,66 343,98 241,44
lmporter markup (pex 100-1b bag) 1.00 1.00 1.00 1.00 1.00 1.00 1,00 1.00 1,00 1,00 1.00 1,00
lsporter selling price (per short tom) 2328.11 338.18 233,83 338,09 368.18 283.87 343.23 372,351 270.01 334,66 363,95 261,44

(per 100-1b bag) 18.41 17.91 12,78 16.94 18.41 13.28 17.16 18,63 13.30 18.73 18.20 13,07

_ Dealer matkup (per 100-1b bag) 0.00 0.00 0.00 1.00 1.00 1.00 0.00 0.00 0.00 1.00 1.00 1,00

Dealer selling price (per short ton) 32811 3s8.16 255.65 338,89 Jee.18 285.67 343,23 372,51 270.01 334,86 383.905 281,44

(per 100-1b bag) 18.41 17.91 12.78 17.94 10.41 14,28 17.16 18.63 13.50 17.73 10.20 14,07
Mezcheant markup (per 100-1b bag) N.A. N.A. N.A. 2.00 2.00 2.00 1.30 1.30 1.50 3.50 3.50 3.50
Small farwer retail price

{per short ton) N.A, N.A, N.A. 398.88 428.18 325.67 373,23 402.51 300.01 424,66 453,93 351.44

(per 200-1b bag) N.A, R.A, N.A. 19.94 21.41 16.28 10.66 20.13 15,00 .23 22,70 17.57

®
&
Source: Dominican Republic
by Boat (700 Short Toms) St re Port-su-Prince Xenscoff _Les Cayes Artibonite
to St. Marc, Thence Urea or AS Urea or AS Urea or Asb Urea or Asb Urea or Asb
by Truck te: J2-12-20 20-20-10 Standard 12-12-20 20-20-10 Standard 12-]12-20 20-20-10 _{(x) 12-12-20 20-20-10 (g) 12-12-20 20-20-10 _(g)
----------------------------------- (H8) ~~ === = = coememerocnoerancnenenseecnas=mw-

Total landed cost of
product (per short ton) 298.42 327.02 224 .83 308, 34 336,04 232.77 317.40 346.90 243,63 325,21 354,72 251.45 302.48 331,98 228,71

lsporter markup

(per 100-1b bag) 1.00 1.00 1,00 1.00 1.00 1.00 1.00 1.00 1,00 1.00 1.00 1.00 1,00 1,00 1.00
laporter selling price

(per short ton) 318.42 37,92 244,83 328, 54 356,04 23%2.77 337.40 366.90 263,63 345,21 374.72 271,45 322,48 351.98 268,71

(per 100-1b bag) 15.92 17.40 12.23 18.33 17,80 12.64 16.87 18.35 13.18 17.28 18,74 13.97 16.12 17.60 12,44

- Dualer markup

(per 100-1b bag) 1.00 1.00 1.00 0.00 0.00 0,00 1.00 1.00 1.00 1.00 1.00 1,00 ' 00 1.00 1.00
Dealer selling price 338.42 387.92 264,83 328.54 356,04 252.77 357.40 386.80 20).63 J8s5.21 394,72 201,45 342.48 371.98 268,71

(per short ton)

{per 100-1b bag) 18.92 18.40 13.23 16.33 17.80 12.64 17.87 19.35 14.18 18,268 19.74 14,57 17.12 18.60 13,44
Merxchant markup

(per 100-1b bag) N.A. N.A. N.A. N.A. N.A, N.A. 1.5%0 1.50 1.50 1.5 1.50 1,50 3.50 3.50 3.50
Small farmer retall price

(par short ton) N.A. N.A. N.A. N.A, N A N.A, 327.40 416.90 313,63 398,21 424,72 321.48 412,48 441,98 338,71

(per 100-1b bag) N.A. N.A. N.A. N.A, N.A. N.A, 19.37 20.85 15.68 19.76 21.24 16.07 20,62 22.10 16.94

(Continued
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Table 3-9. Fectilizer Retei] Sellina Price Buildup by Market Centers as of June 1890 (Continued)

From Indicated .Source (Trinidad or St. Marc Port-au-Prince Kenscoff Les Cayes Artibonite
Venezuela) by Boat (700 t) Trtntdud.b Vonotuolg Trinidad Venezuels Trinidad Venezuela Trinidad Venezuela Trinidad Venezuela
to St. Marc, Thence by Truck to; Urea (g) Urea (p) Urea (g) Urea (p) Uzea !ll Urea (p) Urea (g) Urea (p) Urea (g) Urea (p)
--------------- .---------- )-------------------------
Total landed cost of product (t) 302.87 252.53 312.12 265.73 319,682 273,42 343,88 297 .48 307.90 281,51
lmporter markup (per S0-kg bag) 1.00 3.00 1,00 3.00 1.00 3.00 1.00 1.50 1,00 3.00
Importer selling price (per t) 322.87 312.53 332,12 323.73 338,82 333,42 383,86 327.46 327.90 321,51
(per 350-kg bag) 16,14 15.83 16.61 16.2¢9 16.99 16,67 18,19 18,37 18,40 18,08
Dealer markup (per 50-kg bag) 1.00 1.00 0.00 0.00 1.00 1,00 0.00 1.00 1.75 1,00
Dealer selling price (per t) Jé2.87 332.55 332.12 325.73 359,82 333,42 363.88 347,48 362.90 341,51
(per 50-kg bag) 17,14 16.83 16.81 16,29 17.99 17.67 18,190 17.3?7 18.15 17.08
Merchant markup (per 30-kg bag) N.A. N.A, Y.A, N.A, 1.50 1,50 1,50 1,50 3.50 3.50
Small farmer retail price (per t) N.A, N.A. N.A, N.A, 389,82 383,42 393,86 377.48 432,90 411,51
(per 30-kg bag) N.A. N.A, N.A. N.A. 19.49 19.17 19.69 18,87 21,685 20,58

a. AS refers to ammonium sulfate.
b. (g) refers to granular material.
c. (p) refers to prilled material.

1]
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Table 3-10. 1989 Pesticide Market by Product Family

Annual Gross

Product Family Sales Volume, US § % of Total Sales
Insecticide 230,000 61
Herbicide 80,000 21
Fungicide 50,000 13
Rodenticide 15,000 _5
Total 375,000 100

Source: IFDC in-countrv data.
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Table 3-11. 1989 Pesticide Market Share of Importing Companies

Annual Gross

Company Sales Volume, US $§ Market Share

(%)

Agrotechnique S.A. 75,000 20
Agri-Supply Co. 23,000 6
Darbouco SA 15,000 4
Compagnie des Tabacs 90,000 24
Famosa 90,000 24
Hasco 30,000 8
SOPRACH 30,000 8
Others 22,000 _6
375,000 100

Source: 1IFDC in-country data.
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Table 3-12. 1989 Pesticide Market by Major Crop

Annual Gross

Crop Sales Volume, US § % Share
Tobacco 90,000 24
Tomatoes (industrial) 90,000 24
Rice 30,000 8
Sugarcane 30,000 8
Coffee 11,000 3
Other vegetables 124,000 33
TOTAL 375,000 100

Source: IFDC in-country data.
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4.0 MATERIALS AND INPUTS

4.1 Definition of Fertilizer Material and Processing Terminology

4.1.1 Fertilizer Material Terminology

In the context of this fertilizer plant project, the terms--
materials, raw materials, and products--are used interchangeabiy depending
upon the context in which they are discussed. For example, urea, a fertilizer
material, is also referred to as a raw material when it is mixed with other
materials to prepare a multinutrient-blended product such as 14-14-14, and

finally, it is called a product when it is siuply bagged and sold as a

straight material.

4.1.2 Process Terminology

In this project, fertilizer materials are not processed by
transforming them from one chemical or physical state to another as is
customary in many sectors of the fertilizer industry. 1The term processing as
used in this project refers to the physical/mechanical handling, mixing
(blending), and bagging of various fertilizer materials without altering the
physical or chemical state of the individual materials. Fertilizer plants
that engage in tle physical mixing of two or more materials to obtain a number
of nutrient ratics and concentrations are usually referred to as mixers,

blenders, or bulk bhlenders.

4.2 Characteristics of Fertilizer Materials

Fertilizer materials are relatively bulky, typically weighing about
650 to 1,000 kg/m’ depending upon the particular material. Additionally, most
fertilizer materials are quite soluble in water and hygroscopic. Thus, they

must be protected from moisture; rain and ground moisture as well as

atmospheric humidity,




94

4.3 Selection of Fertilizer Materials

4.3.1 Required Fertilizer Material Physical Properties

Since the fertilizer materials used in this project will often be
used to prepare blends of two or more individual materials to achieve a number
of nutrient ratios and grades required by the market, it is important that the
particle (granule) size of the individual materials be reasonably uniform to
facilitate uniform mixing (blending) and to minimize the risk of separation of
the individual materials (segregation) after the product is mixed and bagged.

Uniform mixing and minimum post-production segregation are achieved
by selecting materials which have approximately the same granule size and size
distribution. The granule-size distribution of common materials used for
blending is normally in the range of 1-3 mm or 3-5 mm depending upon origin;
materials obtained from Europe tend to be larger in particle size than those
obtained from the United States. It is interesting to note that differences
in density of the materials have a much less effect on causing segregation
than do differences in particle size. Fertilizer materials with the
appropriate particle-size characteristics are widely available on the
international market. Typical particle-size data for these materials are
shown in Table 4-1.

The use of granular materials as opposed to nongranular materials
(often referred to as standard-grade materials) is also often preferred when
the materials are sold as "straights” without first blending. This is because
granular materials are generally quite free-flowing and nondusty thus
facilitating handling and application. Many standard-grade products, because
of their large surface area, have a tendency tou cake and form hard lumps
during storage making them more difficult for the farmer to handle and apply.
Granular materials, however, are usually more costly than the standard-grade
materials (about US §5/t-US $40/t more depending upon the material).

Some products, particulariy urea, are also available in a prilled
form. Prilled urea is smaller in particle size than granular urea. In most
cases, the prilled product is more likely to cake than the granular
counterpart. Worldwide, only about 15% of the urea is granular; the majority
is prilled. On average, prilled ureca usually sells for US $5/t-US $15/t less
than granular urea. Also because of its smaller particle size (usually about

1-2 mm), prilled urea is not well suited for blending because the other
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granular materials (for example, phosphate and potash materials) are

significantly larger in size.

4.3.2 Fertilizer Material Chemical Properties
The chemical properties (nutrient content and solubility) of the

commercially available fertilizer materials used in this project are described
in Table 4-2.

4.3.3 Sources of Fertilizer Materials

All fertilizer materials for the project must be imported,
therefore, it is essential that all materials specified are widely available
on the international market to ensure competitive f.o.b pricing and security
of supply. Fortunately, the materials required for this project meet this
criterion and can be sourced from the U.S. Gulf Coast, Trinidad, Venezuela,
and even Europe and the Far East. Details of the envisioned supply program

are more fully described in 4.5,

4.3.4 Other Material Inputs
In addition to the basic fertilizer nutrient materials, the project
will require recurring expenses for the following materials and utilities:

1. Nonnutrient granular filler material to adjust the nutrient concentration
of the blended NPK products to the guaranteed value. This material will
be obtained from local sources.

2. Finely powdered clay to provide a conditioning agent for the NPK blends
and some of the straight materials to minimize caking. This macerial
will be imported in 25-kg bags.

3. Empty 50-kg capacity bags, plastic bag liners, wire ties, and stitching
thread for packaging the fertilizer products. These materials will be
purchased from local sources.

4. Diesel fuel for emergency/standby electric power generator and plant
mobile equipment. All fuel and lubricants will be obtained from local
sources.

5. Electric power for operation of all plant facilities and security

lighting will be obtained from the public utility service.
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4.4, Fertilizer Material Quantities and Costs

4.4.1 Fertilizer Material Quantities

A determination of the quantity of fertilizer materials required for
the project was made on the basis of (1) a product slate consisting of three
blended NPK products and two straight nitrogen products (urea and ammonium
sulfate) and (2) annual projections of market share over a period of 15 years
as described in Chapter 3.

The composition (formulation) of the three blended NPK products--
20-20-10, 12-12-20, and 14-14-14 is given in Table 4-3. The annual
requirements of materials to produce these blends along with the requirements

for the two straight nitrogen products--urea and ammonium sulfate--are given
in Table 4-4.

4.4 .2 Fertilizer Material Cost

Raw materials constitute the majority (about 80%) of the
factory-gate production cost.

The cost buildup of the raw materials beginning with the f.o.b.
price at the source of supply and ending with the material placed in storage
at the project site is given in Tables 4-5 and 4-6.

The cost data in Table 4-5 refers to a simple plant scenario in
which the fixed capital investment is minimized and the use of local labor and
other domestic resources is maximized. With this scenario, the cost of
materials is approximately US $20/t higher than with an alternative scenario
(optimum plant, Table 4-6) requiring a higher fixed capital investment. The
higher cost of materials using the simple plant scenario is attributed
primarily to the following two major factors:

1. A higher ocean freight rate (US $35/t compared with US $20/t) due to
smaller cargoes and a longer unloading time.
2. Increased unloading cost (H §9.6/t compared with H §5.7/t) due to
increased labor for manual operations.
) Even though the simple plant scenario reflects a higher cost for
materials, it is evaluated as a possible starting point because the fixed
investment for the wharf and bulk storage facilities is minimized, thus

decreasing the risk taken by the investors.
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As business activity grows and the project obtains increased
stability in the marketplace, it may be advisable to expand the plant
warehouse storage capacity and improve the wharf facilities to optimize
(increase) the cargo size and unloading rate, and thereby decrease the landed

cost of materials as shown in Table 4-6.

4.5 Fertilizer Material Supply Program

4.5.1 Critical Supply Constraints

As already indicated, the major recurring cost component for this
Project is the expenditures required for fertilizer materials, all of which
must be imported from off-shore sources. In addition to the c.i.f. cost,
other costs directly related to the imported materials accrue: namely, those

related to unloading and storage.

Quantity of Raw Materials

The total quantity of fertilizer materials required for the project,
especially during the first 5 years, is small by commercial standards. Thus,
the costs of procurement (f.o.b. price), ocean transport, and unloading are
disproportionately high when compared with larger tonnage operations; for
example, procurement and shipment of 10,000-20,000 t cargoes of a single
material. Refer to Table 4-4 for annual raw material requirements by type for

the projected 15-year project life.

Fixed Capjtal Investment

Because of the expected relatively low level of sales during the
initial years of the project, it is important to minimize the initial
investment made in unloading and storage facilities. Thus, it is not feasible
to opt toward a large fertilizer material supply program, even though such a
system may be more cost-effective when viewed strictly from the material
supply side of the project. Instead, a modest system may be more advisable
for the early years of operation. Such a system, although more costly in
terms of variable cost in the short term, has a very low fixed cost component.

A description of such a relatively modest, low jnvestment system follows.
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4.5.2 Description of Proposed Initial Supply System
Procurement--The proposed supply system for the initial phase of the

project is based on the procurement of relatively small lots of the individual

materials that would be assembled into cargoes of up to 2,400-3,000 t,
depending upon the density of the materials. The fleet of small ships
operating in the region, referred to as minibulkers, would be used. These
minibulkers normally have two holds with a capacity of about 1,200-1,500 t
each. A hold can be further subdivided to enable the transport of two or more
different materials in a single hold.

The need for flexibility offered by the minibulker concept is
illustrated by observing the annual fertilizer material requirements for the
project during the first 5 years of operation (Table 4-4).

These data (Table 4-4) show that in the first year of operation only
one shipload of urea will be needed (about 2,400 t) and the total remaining
imported materials (AS, DAP, MOP, and conditioner) will constitute a partial
shipload totaling less than 800 t. By the fifth year of operation two
shiploads of urea will be needed (about 6,000 t) and the AS, DAP, MOP, and
conditioning clay will fill a second minibulker with about 2,500 t.

In actual practice during the first 5 years of operation, it is
unlikely that a full cargo {(about 2,500 t) of one material would be received
at one time. Instead, it is more likely that the supply system will be
operated on the basis of partial cargoes of 1,000 t or less scheduled
according to annual sales trends and available warehouse space at the plant
site. Warehouse space, and thus investment, is deliberately hela to a minimum
(approximately 3,000-t maximum warehouse space for bulk materials) during the
early years of the project. Warehouse space can easily be expanded later as
business volume expands. As business expands, a downward trend in the landed
cost of raw materials will occur due to lower freight rates and unloading
costs resulting from increased mechanization of the unloading operation (refer
to 4.5.4).

The Unloading Operation--As with procurement and storage, the
unloading operation in the early years of the project is designed to minimize
the initial fixed capital investment required for an unloading wharf and
material-handling machinery. Thus, a low level of mechanization is used and
the use of manual contract (variable cost) labor is maximized. The simple

plant investment cost scenario assumes an offshore unloading scheme described
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below. As the project develops a more sophisticated unloading scheme can be

developed.

4.5.3. Description of Offshore Unloading Scheme

This method of unloading bulk or bagged cargoes requires a very
minimum investment in fixed-cost shoreside facilities, such as a seaworthy
wharf, cranes, conveyers, and other material-handling equipment. Instead, the
ship is anchored offshore and small boats (lighters or barges) are used to
ferry the cargo from the deepwater ship anchorage to shore. The shore
facilities are quite minimum (often temporary) to facilitate offloading of the
cargo from the small boats to the shore where it is trucked or manually
transported to storage. Tais method of unloading is widely used along the
East Coast of India where large ships (20,000-t cargoes or more) anchor up to
5 km from shore and routinely discharge into 10-t capacity lighters that
transfer the bulk cargo (after first temporarily bagging in the ship’s hold)
to shore. A similar system was observed in Haiti (St. Marc) where bagged
cement was unloaded into small boats for transfer to shore.

In the system envisioned for the initial stage of this project, the
bulk cargo would be "temporarily bagged” in the hold of the ship to facilitate
transfer to shore. The bags would be manually filled and hand or machine
stitched in the ship’s hold and loaded into rope slings for transfer, using
the ship’s gear, from the ship’s hold to the waiting small boats. A typical
sling load would contain about 1 t (about twenty 50-kg bags). Based on
experience in India, a 1- to 1.5-t sling can be transferred from the ship’s
hold to the small boat every 4 minutes. Assuming two gears working two holds,
this would amount to a discharge rate of at least 30 tph or 720 tpd (24-h
operazion). However, for the purpose of the Haiti operation, an unloading
rate of 500 tpd is assumed (Table 4-7).

The lighters, carrying anywhere from 2 t to 5 t, would travel to
shore (about 100-200 m) and tie to the plant’s shallow draft wharf for
unloading. Depending upon the relationship of the level of the sea to the
level of the wharf, unloading would be accomplished either by single-cable
crane lift or by manual unloading using a gangplank. In either case, the bags

would be loaded onto company-owned or leased trucks for transfer to the piant

warehouse located about 500 m from the wharf.
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At the warehouse the bags are opened and dumped into the mechanical
inloading system for the warehouse. If the bags are machine-stitched, a
nonlock stitch is used to facilitate easy opening. The bags are recycled back
to the ship for reuse. The mechanical inloading system is used to maximize
the pile depth, and therefore the capacity of the warehouse. Also, the
mechanical inloading system, consisting of a bucket elevator and conveyor belt
system, gently handles (compared with using front-end loaders to form piles of
material) the granular materials thus rinimizing breakdown of the granules
which will cause dust, segregation, and caking during subsequent storage and

processing.

4.5.4 Cost of Offshore Unloading Operation

The cost of the offshore unloading operation is estimated at
R §5.5/t (Table 4-7). This compares with H §1.5/t (Table 4-6) for a more
mechanized operation in which the ship is tied to a shoreside wharf and the
materials are transferred in bulk, using the ship’s gear and the company’s
clamshells, directly from the ship to the transfer trucks parked on the wharf.

As the project develops and the size and scope of the operation
increases, it may be justified to invest in a permanent seaworthy wharf
facility designed for more efficient and cost-effective bulk unloading.
However, the initial scope ¢f the project does not appear to justify such an

inicial investment.

4.6 Other Inputs

4.6.1 Electric Power

The project will require a maximum demand of about 100 kW based on
1.5 times the connected load of about 70 kW. The indicated demand (100 kW)
will allow for the future expansion of the warehouse and the gradual
replacement of manual operations with mechanized operations.

Electric power for the project will bz obtained from the local
public utility. Provisiohs have been made in the investment estimates to
bring the public utility gupply to the factory site. The cost of power from
the public utility is estimated at H $0.20/kWh.
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In addition to the public utility supply, the project is equipped
with an emergency 75-kW diesel-powered electric power generator. This
generator will be used to power the facility when the public utility supply is
interrupted. The project cost calculations assume that public utility power

interruptions will occur on an average of 2 h/day.

4.6.2 Water Supply

Since selection of the project site has not been finalized, the
water supply source is uncertain. The plant process operations require
essentially no water. However, a significant amount of water will be needed
for the worker’s bathing facilities and for drinking. For the purpose of the
pProject estimates, it is assumed that all water for bathing and drinking will
be collected from rain and stored in a cistern located on the factory site.

Treatmert facilities will be provided to ensure that the water is safe for

human consumption.

4.6.3 Other Materials and Supplies

Empty 50-kg capacity woven polypropylene fertilizer bags, plastic
bag liners, bag stitching (closing) thread, and diesel fuel will be purchased
from local sources. The unit costs of these inputs are shown in Table 4-8.
Miscellaneous operating supplies such as lubricants and employee safety

equipment are factored into the respective production cost components.
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Table 4-1.
(3.35mm) (2.36wm) /118 cm) (0.85 mm) (0.50 am) (0.36 sm) (0.30 mm)
Material +6 +*8 +14 *20 +32 42 +48 +100 PAN
------------ (cumulative I retained on indicated -esb). ST emm s -
Granular urea 2 78 98 98 100
Granular diasmonium 2 50 as 98 100
phosphate (DAP)
Granular muriate of ? 4S 96 98 100
potash (MOP)
Granular asmonium 6 20 72 96 100
sulfate
Standard ammonium 2 18 n 92 99 100
sulfate
Fillorb

Conditioning .gan.e

a. Tyler mesh series.

b. Purchased locally and screened to match particle size of other granular materials.
¢. Kasolin clay with typical particle size of 90 minus 10 um.
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Table 4-2. ) Typical Chemical Properties (Nutrjent Content) of Commercially

Avajlable Fertilizer Materials

P20s
Material _N Total Water-Soluble Available® K20 H20
............ () - - - - - T
Urea 46 - - -
Ammonium sulfate 21 - - -
Diammonium phosphate (DAP) 18 46.2 40-41 46.0

Muriate of potash (MOP) - -

'
N
&
O 0OQ
NN

a. Water-soluble plus neutral ammonium citrate-soluble Pz)s per
Official Analytical Chemists (AOAC) methods.

Association of
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Table 4-4, ua \J -
b Annual Raw Material Rogglumnn'
Raw Material 1992 1993 1994 1983 1998 1997 1998 1999 2000 2001 2002 2003 2004 2003 2008

Urea 2,383 3,638 4,836 5,718 8,020 6,514 7,033 7,548 8,039 8,401 8,883 9,173 9,411 9,580 9,754
Stendard ammonium '

sulfate 50 108 138 172 188 201 217 23 248 262 274 283 280 297 302
Diasmonium phosphate

(DAP) 317 318 678 907 1,028 1,112 1,201 1,288 1,372 1,447 1,513 1,566 1,807 1,837 1,685
Muriste of potash (MOP) k1% 1 574 760 1,009 1,152 1,248 1,348 1,443 1,538 1,623 1,608 1,758 1,801 1,833 1.087
Filler 229 380 502 673 763 828 894 939 1,022 1,078 1,128 1,166 1,188 1,219 1,240
Conditioning agent

(bagged) [} ) 74 98 130 148 160 173 188 198 209 218 228 231 238 249
TOTAL 3,309 3,308 6,810 8,610 9,299 10,0681 10,0866 11,860 12,417 13,100 13,680 14,169 14,536 14,0814 15,088

a. Indicated quantities include allowance for an overall shrinkage (loss) of 3.0X.
b. All materials are granular except ammonium sulfate and conditioning agent (clay).

S0l




Table 4-5. Raw Maveriel Cost Buildup for Offahore Unloading Scheme (Simple Plent Scensrie)®
Ammonium
Azmmoniums Sulfate (AS) Monoammonium Diasmmonium Muriate of Filler
Sulfate (AS), Standard Grade, PFlosphate (MAP), Phosphate (DAP), Potash (MOP), Conditioner (puzchased)
Urea, 46X N 21 N-24X 8 21X N-24% 8 11X N-32% rzgs 18X N-462 gzgs __80% X.0 Clay (bagged) _ in Haiti)
Us s B Us § BS us 8 B3 us § B us § BS us § h 3 us 8 | ] us § 8BS
c.1.f. cost
f.0.b. b 130.0 ] 93.0 0 55.0 0 195.0 0 1980.0 0 110.0 0 80.0 0 [4 0
Ocean freight 35.0 0 33.0 0 33.0 0 33.0 0 35.0 0 35.0 0 40.0 0 0 0
Insurance (0.3% f£.0.b>.) 0.7 0 0.3 0 0.3 0 1,0 0 1.0 0 0.8 1] 9.4 0 ) 0
Subtotal c.i.C. 185.7 ] 130.3 0 0.3 0 231.0 0 226.0 0 145.6 0 120.4 0 0 0
Premaiua for llll% lots
(5% of c.4.2.) 8.3 0 8.3 0 4.3 0 11.6 0 11.3 0 7.3 ] 8.0 9 -0 [']
Subtotal 174.0 0 132.0 0 94.8 0 242.8 0 237.3 0 152.9 0 128.4 0 0 0
Port and unloading charges
Whazfage 0 3.0 0 3.0 0 3.0 0 3.0 0 3.0 0 3.0 0 3.0 0 0
Customs inspection 0 0.1 0 0.1 0 0.1 0 0.1 0 0.1 0 0.1 0 0.1 0 0
Stevedoring 0 1.0 0 1.0 /] 1.0 0 1.0 0 1.0 0 1,0 0 1.0 0 0
Unloading labor, 0 5.8 0 5.8 0 5.3 ] 5.5 0 5.5 0 5.5 0 3.0 0 0
supervisi and
assistance -—_— —_— "
&
Subtotal 0 9.6 0 9.8 /] 9.8 0 9.6 0 9.8 0 9.6 [ 7.1 0 0
Administrative/tax charges
Letter of credit opening 0 2.8 0 2.1 0 1.4 0 3.8 0 3.6 0 2.3 0 1.9 0 0
and closing (1.5 of
c.41.£.) )
Bank acceptance of letter 2.8 0 2.1 0 1.4 0 3.6 0 3.8 0 2.3 0 1.9 0 0 0
of credit (1.35X of
c.1.£.)
Consul tax (31 of f.0.b.) 0 3.9 0 2.9 0 1.7 0 5.9 0 5.7 0 3.3 0 2.4 0 0
Subtotal 2.6 6.5 2.1 5.0 1.4 3.1 3.6 9.5 3.8 9.3 2.3 5.6 1.9 4.3 ] [4
TOTAL (material in storage) 128.8 18.1 139.1 14.6 96,2 12,7 246.2 19.1 240.9 18.9 15,2 15.2 128,3 11.4 0 20.0

8. All materials are shipped in bulk (except clay) and are granular suitsble for blending except standard grade AS which is sold as a nongranular straight
material. All costs refer to 1.0 t of material.

b. Average value assuming minibulker rates and raw material sourcing from Trinidad and the U.S, Gulf region.

¢. Estimated by IFDC assuming extra costs that usually occur when procuring amall/mixed product shipments.

d. Includes hired equipment and short-term contract labor involved in offshore unloading operation. Reafer to Table 4-7 for details,




Table 4-6.

Ammonium
Axoon $ um Sulfate (AS) Monoanznonium D4 ammonium Mariate of
Sulfate (AS), Standard Grade, Phoaphate (MAP), Phosphate (DAP), Potash (MOP), Conditioner
Urea, 48X N 211 N-24% 8 21X N-24% S 11X N-52X rzg5 181 N-46% gzgs _ 8oz X.0 Clay (bagged)
Us g 8BS us § 8s Us $ 1 Us $ B3 us 8§ B8 us $ zug us 8§ B
¢.1.f. coat
f.0.b. b 130.0 0 95.0 0 53.0 0 195.0 0 180.0 0 110,0 0 80.0 0
Ocean freight 20.0 0 20.0 0 20.0 0 20.0 0 20.0 0 20,0 0 40,0 0
Insurance (0.5% £.0.b.) 0.7 0 0.3 _0O 0.3 0 1.0 -0 1.0 -0 0.8 _0 0.4 -0
Subtotal c.1.£. 180.7 0 115.5 0 75,3 0 216.0 0 211.0 0 130.6 0 120.4 0
Preaium for a-ul% lots
(S of ¢.1.2.) .5 _0O s.8 _o0 3.8 -0 10.8 0 10.8 _0 g3 _o0 60 _0O
Subtotal 158.2 0 121.3 0 79.1 226.8 0 221.6 0 137.1 ] 126.4 0
Port and unloading charges
Wharfage 4] 3.0 0 3.0 0 3.0 0 3.0 0 3.0 0 3.0 0 3.0
Customs inspection ] 0.1 ] 0.1 0 0.1 ] 0.1 0 0.1 0 0.1 0 0.1
Stevedoring 0 1.0 ] 1.0 0 1.0 0 1.0 0 1.0 0 1.0 0 1.0
Unloading supervision 0 0.1 0 0.1 0 0.1 0 0.1 0 0.1 0 0.1 0 0.1
and assistance
Miscellaneous aqulxnont. ] 1.5 0 1.5 [} 1.5 0 1.5 0 1.5 0 1.8 0 1.5
and services
Subtotal 0 5.7 0 5.7 0 5.7 0 5.7 [] 5.7 0 5.7 0 5.7
Administrative/tax charges
Letter of credit opening 0 2.4 ] 1.8 0 1.2 0 3.4 0 3.3 0 2.1 0 1.9
and closing (1.35% of
c.i.2.)
Bank acceptance of lettsr 2.4 0 1.8 0 1.2 0 3.4 0 3.3 0 2.1 0 1.9 0
of credit (1.52 of
c.1.£.}
Cons. tax (3X of f£.0.b.) o 3.9 0 2.9 0 1.7 0 5.9 [¢] 3.7 0 3.3 0 2.4
Subtotai 2.4 8.3 1.8 4.7 1.2 2.9 3.4 9.3 3.3 9.0 2.1 5.4 1.9 4,3
TOTAL (materisl in storage) 160.6 12.0 1231 10.4  80.3 8.6 230.2 15,0 224.9 14,7 139.2 11.1 128.3 10.0

Filler
(purchased)
40 !l{t“
0 0
0 0
~2 -8
0 ]
-9 )
0
0 0
0 0
0 0
0 1]
0 0
0
0 0
0 0
0 0
0 0
] 20.0

matarial. All costs refer to 1.0 t of material.

b. Average value sssuming liner rates and raw material sourcing from Trinidad and U.S. Gulf region.
¢. Estimated by IFDC ~3suming extra costs that usually occur when procuring small/mixed product shipments.
d. Includes hired irucks and equipment and short-term contract labor.

a. Al} msaterials ar= shipped in bulk (except clay) and are granular suitable for blending except standard grade AS which is sold as a nongranular straight
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Table 4-7. Offshore Fertilizer Material Unloading Data

Vessel and Discharge Data

Cargo size: 2,400-3,000 ¢ assuming minibulker-type ship.

Number of holds: 2 at 1,200-1,500 t each.

Distance between vessel anchorage and shore: 100 m or less.

Ship’s gear lifting cycle time: 5 minutes/gear (ship’s hold to small boat and
return).

Capacity of single lift using rope-type cargo sling: 1.0 t.

Number of lifts per hour: 12/hold: 24 total.

Actual discharge rate: 24 tph; 576 tpd (assume 500 tpd for cost estimating).

Small Boat (Lighter) Data

Average capacity: 5 t.

Loading. unloading, and towing time: 60 minutes/round trip (5 tph).
Number of boats required: six.

Manning Requirements

Number/Hold and Total Total

In Ship’s Hold (Two Holds)

Foreman 1 2
Bag holders 8 16
Bag fillers 8 16
Bag closers 2 4
Cargo sling tenders 2 _4
Subtotal 42 42

Number/Boat and Total

Aboard Small Boats (Six
Boats)

Bag handlers 4 24
Subtotal 24 24

On_Shore

Foreman
Bag handlers 1
Bag dumpers
Talley clerks
Subtotal

N
NE U e
N
wh

TOTAL 91
(Continued)




Ta*r'e 4-7.

Estimated Cost

Manning Position

Foremen
Talley clerks
Labor
Ship’s hold
Small boats
On shore

Subtotal (labor)

Small Boat Rent

(H $100/24-h day x 6 boats = H $600/day)

Number

40
24
20

Subtotal (contract services)

TOTAL (24 h period)

H $2,290/24 hours is equivalent to H $4.58/t assuming 500-tpd (24 h) unloading

rate.

Use value of H $5.5/t to cover any other costs that may be incurred

Cost

Offshore Fertilizer Material Unloading Data (Continued)

=N
w O

[l = o)
[ -2 W - -]

Unit Cost
Per Hour

- (H$)

24-h Day

Total Cost Per

144
144

768
346
288

1,690

600

600

2,290

(refer to Table 4-5 for total port and unloading charge of H $9.6/t).
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Table 4-8. Urit Cost of Empty Fertilizer Bags,
Fuel, and Electricity

Item Cost
(H $)
50-kg net capacity empty 0.85/each

bags including stitching
thread and wire ties
for closing®

Diesel fuel 0.45/L

Electricity® 0.20/kWh

a. Open-mouth woven polypropylene outer bag with
polyethylene inner liner (obtained from local
source).

b. Purchased from local public utility. Cost of
emergency/standby electricity produced by diesel-
driven 75 kW generator is included in fertilizer
production cost.
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5.0 LOCATION AND SITE

5.1 General Location Criteria

The location of the proposed fertilizer plant is critical to the
success of the project. The essential location criteria include:

1. Direct access to deep and calm water (about 8 m) to facilitate receipt of
all imported raw materials by ship. A minimum water depth of 8 m is
preferred to accommodate receipt of 10,000-dwt ships that may discharge
only a portion of their cargo.

2. Close proximity to the major agricultural areas, particularly the
Artibonite Valley, to minimize land transport of fertilizer products and
thereby maintain a competitive delivered cost structure.

3. Close proximity to the national highway system to facilitate land
transport and physical distribution of fertilizer products.

4. Close proximity to one or more population centers (cities) to benefit
from developed infrastructure that is normally associated with population
centers; for example, electric power, water, machinery repair shops, an

abundant labor force, and other essential contract services.

5.2 Site Alternatives

According to these general location criteria, three potential sites
were considered. A brief description of each follows (refer to Figure 5-1 for

location).

5.2.1 St. Marc (Freycineau)

This is the site selected for the relocation and expansion of the
ASSA fertilizer blending plant described in Chapter 2. This site, under lease
by ASSA until 1986, was thoroughly evaluated in 1985 as it was the subject of
the previously mentioned Hatch Study. The site meets all the criteria
indicated above. However, the cost of installing a wharf for unloading of
bulk fertilizer materials was estimated at about US $500,000 in the Hatch
Study. This cost could probably be decreased significantly by using local
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H $20,000. Of course, a larger cost would be required to develop the wharf
for direct unloading of bulk cargoes.

It is assumed that a sublease arrangement could be negotiated with
the primary leaseholder. A subletting fee of H $500/month is assumed for this
evaluation, but this must be confirmed.

Since the site is already quite well developed, it is securely
fenced and public electric power is available. A cost of H $20,000 is
estimated for bringing the power to the battery limits of the proposed
fertilizer plant. Likewise, a total of about H $46,000 is estimated to be
required for clearing and leveling of the site (including installation of
surface drainage facilities), upgrading of access roads, and paving of the
plant yard area with crushed stone.

If potable water is available it will be used. However, provisions
are made in the estimate for collecting and treating rainwater to ensure an
adequate supply for the workers’ washing and drinking needs. Refer to

Table 5-1 for a summary of the estimated cost of land and site preparation.

5.4 Environmental Impact

Aside from increased human activity and the truck transport of
fertilizer products from the site, the proposed factcry is expected to have
little adverse impact upon the existing environment. In fact, with
responsible management, the esthetics of the site will be enhanced through the
improvement of the access road, drainage, and appearance of the grounds.

Fertilizer materials are quite soluble and often dusty. Therefore,
the facility will be designed to minimize airborne dust or spillage of
materials that may be washed into the sea or other waterways. All
material-handling systems will be designed to avoid the creation of airborne
dust and spillage.

Furthermore, the work force will be equipped with dust masks,
gloves, boots, and other protective clothing when working in areas where it is

impossible to avoid prolonged direct contact with the fertilizer materials and
dust.
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Table 5-1. Estimated Cost for Land and Site Preparation®

Item Us $

Clearing and leveling of site including
surface drainage structures

Crushed stone paving of pl:nt yard area
(approximately 12,000 m?)®

Improvement of access road betweer plant
site and national highway (approximately 0.8 km)

Install crushed stone-paved access road between
plant raw material warehouse and material
unloading wharf (approximately 0.5 km)

Route public electric power supply to plant site

TOTAL

lo

25,000

11,000

5,000

5,000

20,9000

Pl Sty

66,000

a. Land is leased at H $6,000/year.

b. Delivered cost of crushed limestone estimated at H $7.O/m3.
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Figure 5-1. Location of Prospective Fertilizer Plant Sites With
Respect to Major Fertilizer Consumption Areas.
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Figure 5-2. Aerial View of Shada Site at Montrouis.
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6.0 PROJECT ENGINEERING

6.1 General Layout

The proposed fertilizer project is basically one of solid material
handling, mixing, and bagging using 50-kg plastic-lined open-mouth bags. A
simplified flow diagram of the overall process is shown in Figure 6-1. The
major elements of the process consist of:

1. Unloading of imported fertilizer materials from ocean-going ships which
may be moored to an offshore anchorage or shoreside wharf.

2. Inloading of the fertilizer materials into a bulk storage warehouse
fitted with partitions to prevent cross mixing of the different
materials.

3. Reclaiming of bulk materials from storage and either weighing and mixing
them to achieve the desired grade/nutrient ratio (the blending process)
or simply bagging straight materials. 1In all cases, all blended or

straight materials will be bagged before dispatch.

6.2 Definition of Blending Terminology

The terms "blending” or "bulk blending” as used in this study refer
to the physical mixing of a number of dry fertilizer materials to obtain a
desired nutrient ratio and concentration. In most cases, the fertilizer raw
materials used for bulk blending should be in a granular form (usually between
about 1-3 mm in particle size). However, in some markets mixtures of powdered
and granular or semigranular materials are often used. For example, in
Malaysia about 0.5 million t of powdered or semigranular NPK blends are used
annually to fertilize rubber and oil palm.

The particle size of materials used to prepare acceptable blends is
largely dependent upon local cropping conditions and farmer preferences. For
example, if fertilizing short-term, heavy-feeding crops, a well-mixed,
homogeneous blend is preferred to ensure an abundant supply of nutrients in
the correct proportion during a relatively short growing season. Such blends
are usually prepared by using granular raw materials that are closely matched

with respect to particle size. This close matching minimizes segregation of
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the individual materials during handling, transportation, and fiela
application. However, with some tree crops (for example, rubber and oil palm)
and other long-term crops such as sugarcane, the uniformity of the mixture is
not so critical, and the use of less homogeneous mixtures prepared from less
expensive, and even less soluble, materials (reactive phosphate rock, for
example) may be feasible. However, for the Haitian conditions, high-quality,
soluble granular raw materials are assumed and such materials will be
considered as the primary alternative for the purpose of this study. As the
project develops and fertilizer requirements are more clearl, understood, it
may be entirely feasible to produce a line of nongranular and less soluble

blends (also less costly) for certain segments of the market.

6.3 Description of Blending Process and Equipment

Process flow diagrams of the two blending plant configurations
evaluated for this project are shown in Figure 6-2 and Figure 6-3.

In the blending process, raw materials are reclaimed from bulk
storage using a motor-driven, front-end loader. The material is dumped into a
lusp breaker. This unit is used to crush lumps that normally form during
storage. This type of lump format.on is usually referred to as "pile set” (a
mechanical bonding of granular materials); however, some lumps may also form
due to "crusting” of the pile surface as a result of absorption of atmospheric
moisture. The lump breaker is designed to gently crush lumpy material while
inflicting only a minimum amount of damage to the granules.

With the optimum plant design, the material from the lump breaker is
transferred by a bucket elevator to a multicompartment hopper system (cluster
hopper). The bucket elevator is fitted with a steel link-type chain and metal
buckets. The speed of the chain and the size and configuration of the buckets
are designed to minimize degradation of the material. The capacity of the
bucket elevator is much greater than the average capacity of the blending unit
since it is usually fed on an intermittent basis and must therefore be
designed to accommodate short-term surges. With the simple plant design, the
elevated cluster hopper system is not used and the front-end loader dumps the

material directly into a ground-mounted weigh hopper as shown in Figure 6-3.
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The raw material proportioning (weighing) and mixing steps are
performed on a batch basis. Manually operated discharge gates on the cluster
hopper are used to sequentially discharge the various raw materials into a
weigh hopper located below the cluster hopper unit. After the total batch is
weighed, the batch of materials is discharged into a mixer. The mixer is
fitted with internal mixing baffles or paddles and a discharge chute assembly.
The mixer has a normal working capacity of 2-5 mt depending upon its design.
After an appropriate period of mixing (usually 2-4 minutes), the material is
discharged and conveyed to one of three manual bagging hoppers. Micro-
nutrients, coloring agents, and a conditioning agent (to minimize caking) can
also be added during the mixing step.

If only bogging is required, the reclaimed material is fed to the
lump breaker as previously described but the batch weighing and mixing
equipment is bypassed and the material is fed directly to the manual bagging
hoppers. If a conditioning agent must be added to a straight material to
minimize caking, this can be done by routing the material through the batch

weighing and mixing system as with conventional blending.

6.4 Description of Bagging System

For this study, manual bagging is assumed. The manual bagging
system consists of three portable bagging hoppers that are filled by
positioning a swivel spout over the appropriate hopper. The hoppers may also
be filled directly using the front-end loader. The hoppers are equipped with
internal baffle assemblies designed to minimize segregation of the blended
material. Portable platform scales are located beneath each hopper and the
operator fills plastic-lined, open mouth-type 50-kg bags by operating a manual
discharge gate (filling spout) while observing the platform scale beam balance
indicator. The filled bags are closed by first tying the plastic liner with a
rubber band or plastic-coated wire tie. The outer bag (jacket), usually made
of woven polypropylene, is stitched closed using a hand-held electric sewing
machine. This type of bagging is very accurate and widely used in many
developing countries and is an effective alternative to mechanical bagging.
One manual bagging station, as described above, served by five workers (bag

filler, offbearer and plastic liner closer, sewer, and two helpers) can
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routinely bag and palletize at a rate of about 5 tph (100 50-kg bags). A
photograph of a typical manual bagging operation is shown in Figure 6-4.

An alternative to manual bagging is a mechanical bagging operation.
The main difference between manual and mechanical bagging is that with
mechanical bagging the weighing operation is performed with an automatic
weighing unit (mechanical or electronic) instead of the previously described
manually operated filling spout and platform scale system. Although
mechanical bagging units are reported by the manufacturers of such equipment
to operate at rates of about 50 mtph (1,000 50-kg bags/h), in practice an
average rate of about 25 mtph (500 50-kg bags/h) is more realistic. When a
woven outer bag and a plastic inner bag are used, proper sealing of the two
bags limits the capacity of any type of bagging operation. The net result is
that either system (manual or mechanical) requires about the same labor per
tonne of product. The mechanical system may appear to be more cost effective,
but in fact, it is usually more costly in developing countries because of the

larger investment and the higher level of maintenance that is required.

6.5 Blending and Bagging Plant Capacity

6.5.1 Blending Plant Capacity

The proposed blending plant, using a 4-t batch-type mixer, will have
a nominal capacity of about 12 tph (about 144 tpd assuming 12 h of actual
operation/day). This translates to an annual maximum capacity of 28,800 ¢
assuming 200 12-h workdays. The actual capacity that can be obtained is
largely related to the number of raw materials in the blend. A blend
containing only two materials can be prepared at a faster rate than a blend
containing more materials. The mixing time for each blend is about the same
regardless of the number of materials. However, the time required to weigh
four materials, for example, is obviously more than what is required to weigh
only two materials. For the purpose of this study, a capacity of about
15,000 tpy is assumed for a single shift operation (6 h/day net) assuming
200 days/year. This corresponds to approximately 30% of the projected demand
for blended fertilizers by the year 2000.

It is important to note that there is little advantage for
consiructing a smaller capacity blending unit than envisioned for this study

as the fixed capital investment for the machinery varies only slightly over
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the capacity range of 10-20 tph. Therefore, a standard 4-t batch (12 tph)
unit is recommended.

6.5.2 Bagging Plant Capacity

Three manual bagging lines are proposed. Each bagging line will
have a capacity of about 5 tph for a total bagging capacity of 15 tph. This
matches the instantaneous hourly capacity of the blending unit. As previously
mentioned, the bagging rate for a single manual bagging line is usually
limited to about 5 tph (100 50-kg bags) because of the time required to

properly seal the plastic inner liner and then stitch (sew) the outer bag
(jacket).

6.5.3 Bagged Product Storage

For the most part, the fertilizer products will be blended, bagged,
and dispatched on an as-ordered basis. Therefore, only a minimum of bagged
product storage at the plant site is assumed. A secure bajged product storage
area inside the warehouse of 100 t capacity is assumed. The small allocation
of storage space for tagged product (blends and straight materials) is

preferred to ensure that the products remain fresh and free flowing.

6.6 Machinery and Equipment Cost Estimates

The estimated cost of machinery, equipment (including engineering
and installation), and related construction services is itemized in Table 6-1.
The scenario referred to as the "simple plant” is indicated as the most likely
program for the initial phase of this project. The estimated cost for a more
mechanized system referred to as the "optimum plant” is also shown. It is
envisioned that, as the project’s financial status permits, additional
investments may be justified to gradually move from the simple, more
labor-intensive mode of operation to a more mechanized mode of operation. The
comparative investment criteria for buildings and civil works are also

described for the simple and optimum plant scenarios in Section 6.7.
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6.7 Civil Engineering Works

In addition to land and site preparation described in Chapter 5, the
following major civil works will be required: i

1. Rehabilitation and expansion of existing wharf to facilitate unloading of
fertilizer raw materials.

2. Construction of a raw material storage building including an area for the
process plant (blending and baggirg machinery and equipment) and bagged
product storage.

3. Construction of a maintenance workshop with space allocated for storage
of machinery and equipment and special products (agricultural chemicals
and implements).

4. Construction of an office and showroom complete with an underground
cistern for collection and storage of potable water.

5. Installation of plant yard and security lighting.

The most significant civil works cost item is for bulk material
storage. In the simple plant scenario, a total bulk product storage area of
1,200 m? is assumed in addition to the space (about 300 m?) required for the
blending and bagging system and for bagged product storage and truck loading.
The 1,200 m® area dedicated for bulk storage, less 30% to allow for a material
reclaiming work aisle, is sufficient to store approximately 3,000 t of
material provided divider partitions are used and care is taken to fill the
individual bins to capacity. Likewise, with the optimum plant scenario, the
2,000 m? bulk material storage area (2,300 m’ total) will be sufficient to
store about 5,000 t of bulk material. The storage building will be designed
to facilitate future expansion by adding to its length and by extending the
length of the inloading (shuttle) conveyor located above the various material
bins (refer to 6.7.1).

6.7.1 Building Design Features

Bulk Material Storage Building--As already mentioned, this is the
most costly component of the entire project. It is especially costly in Haiti
because of the general lack of building materials customarily used in
fertilizer plant projects--wood, concrete, and steel.

Usually the most cost-effective building configuration for storage
of bulk fertilizer materials is the A-frame design. The A-frame design (angle

of roof line resembles the letter "A") takes into consideration the natural
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angle of repose of the fertilizer materials and avoids the need for heavily
reinforced, and expensive, outer retaining walls or bulkheads to contain the
material--the fertilizer material simply forms a free-standing pile. A
steel-reinforced concrete floor is recommended to facilitate the reclaiming of
materials from the bins, control surface moisture, minimize losses of
material, and generally improve housekeeping.

The A-frame structure is equipped with a movable conveyor belt
(shuttle conveyor) located near the roof apex; the shuttle conveyor is fed by
an inloading conveyor or bucket elevator. The shuttle conveyor is mounted on
wheels that roll on a track assembly. It is positioned as needed, using a
manual winch, to discharge the fertilizer material into the appropriate bin.
The A-frame building is an open structure and movable bin dividers are used to
separate the various materials. The dividers can be constructed of stacked
wood planks in a bookshelf-type configuration or they can be made of concrete.
The solid concrete units, while minimizing cross contamination of materials,
are more cumbersome to use as they require heavy-duty lifting equipment to
move from one location to another.

A lean-to-type shed with enclosed sidewalls is fitted along the
length of one side of the A-frame structure. This lean-to structure provides
a covered work aisle for operation of the front-end loader that is used to
reclaim materials from the respective bins and haul them to the blending and
bagging unit. The entire building can be easily sealed to minimize the influx
of humid outside air. Normal solar heating will help to decrease the relative
humidity of the inside air, thus helping to minimize absorption of atmospheric

moisture by the fertilizer materials,

6.7.2 Blending and Bagging Plant Building
The envisioned blending and bagging facility is located within an

enclosed structure (process plant building) that is essentially an extension
of the A-frame bulk material warehouse facility. The structural steel
required to support the blending machinery also serves as the major framing
and structural support for this portion of the building.

Except for the possible nced for a concrete pit (about 3-m deep) for
the raw material lump breaker and bucket elevator systems, all equipment is
located at or above ground level. The pit is preferred to facilitate easy
charging of material into the lump breaker using a payloader, dump carts,

wheelbarrows, or hand-hauled bags.
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The exact location of the process plant building with respect to the
bulk material storage bins in the A-frame building is uncertain. However,
depending upon the location it may be necessary to penetrate a portion of the
A-frame building roof to enclose the bucket elevator and raw material cluster
hopper system required for the blending and bagging plant. If the simple
plant blending system is used (Figure 6-3), the building modifications
required for installation cf the machinery will be simplified because the

overhead cluster hopper system is not used.

6.7.3 Other Buildings

Other buildings, including the maintenance workshop, office/
showroom, and miscellaneous storage buildings, will be constructed to conform
t> local standards. Depending upon the final layout and design of the raw
material storage building/blending and bagging plant, these "buildings" may be

incorporated under one roof to save space and cost.

6.7.4 Materials of Construction

For the purpose of estimating the cost of the major civil works
(particularly the A-frame storage building) it is assumed that the major
structural building supports will be made of imported structural steel framing
members. Locally produced concrete will be used for all floors. Likewise,
locally produced concrete block will be used for all building walls bearing a
vertical load; for example, the lean-to attached to the A-frame structure,
maintenance workshop, office showroom, and miscellaneous small buildings. The
main roof of the A-frame bulk material storage building will be covered with
plywood sheeting and hurricane-resistant T-lock shingles. Mineral composite
or reinforced plastic sheeting may be used as an alternative to the plywood
sheeting and T-lock shingle construction. 1In all cases, the use of galvanized
steel or aluminum sheeting should be avoided as it has a very low resistance
tc corrosion caused by the combination of corrosive fertilizer salts and
humidity. The relative cost of these material alternatives must be
decerpined. Additionally, all exposed structural steel members should be

sandblasted and protected with a corrosion resistant coating system.

6.7.5 Cost of Civil Works

A summary of the estimated cost for the major civil engincering

works is shown in Table 6-2.
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Table 6-1. Estimated Installed Cost of Machinery and Equipment

Optimum Plant Simple Plant
Item (US $) (H S) (Us_$) (H S)
1. Blending and Bagzing System

Raw material lump breaker/conditioner 11,000 a 11.000 0
Raw material bucket slevator 17,000 [} 17,000 0
Cluster hopper, 6 part 16,000 0

Batch-type scale system 6,000 0 35 000® 0
Mixer, rotary- or paddle-type 22,000 o :

Conveyor belt with surge hopper 16,000 0

Portab.e bagging hoppers, 3 units 12,000 0 12,000 0
Hend-held sewing machines, 6 units 4,800 0 4,800 [}
Equipment installation 50,000 20,000 20,000 5,000
Contractor’s fee 20,000 2,000 5,000 1,000
Engineering and project management 30,006 0 10,000 0
Subtotal 204,800 22,000 114,800 6,000

2. Raw Material Unloading Equipment

Clam gholls for ship unloading, two 20,000 0 0
1 @ capacity used units

Dump trucks for transport of raw 20,000 0 20,000 [}
materials from wharf to storage
building, two 15 m" used units

Elevator/conveyor system for 80,000 20,000 80,000 20,000
inloading bulk warehouse

Subtotal 120,000 20,000 100,000 20,000

Other Equipment

Front-end loader (1 m3 bucket) 18,000 0 18,000 0

Air compressor for general plant air, 3,000 0 3,000 o
2 units

Emergency electric power generator 25,000 5,000 25,000 5,002
(75 ktWh)

Subtotal 46,000 5,000 46,000 5,000

4. Containerization and ocean transport 6,000 0 5,000 1]

for imported equipment items

Subtotal 6,000 0 5,000 0

TOTAL 376,800 47,000 265,800 31,000

a. Preassembled system consisting of a ground-mounted batch scale, rotary mixer, and product discharge
conveyor (refer to Figure 6-3).

| ,
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Table 6-2. Estimated Cost of Buildings and Civil Works
Optimum Plant Simple Plant
Item us $ HS us $ H$
Raw material storage building 200,000 50,000 150,000 25,000
including area for process (2,300 mz) (1,500 mz)
plant and bagged product storage
and truck loading
Maintenance workshop including 0 15,000 0 15,000
space for maintenance materials
and special products storage
(agricultural chemicals and
implements)®
Office and showroom including 1,000 20,000 1,000 20,000
undergiound cistern for storage
of potable water, basic office
equipment, and air conditioning
unit®
Upgrading of existing raw material 5,000 20,000 0 20,000
unloading wharf
Plant yard and wharf security 1,000 4,000 1,000 4 000
lighting
TOTAL® 207,000 109,000 152,000 84,000

a. These "buildings” and work/storage areas may be incorporated into main raw
material storage buildirg structure, thus saving as much as 50% of the indicated
cost,

b. Does not include interest during construction. This interest, however, is
included in the financial analysis.
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Figure 6-4. Manual Bag%ing Operation as Practiced in Many
Developing
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7.0 PLANT ORGANIZATION AND OVERHEAD COSTS

Due to the relative simplicity of this project and the low level of
staffing, the only overhead cost specified is for the recurring annual land
lease. The cost of this lease amounts to H $6,000/year ard is indicated as

"factory overhead” in the production cost summary.
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8.0 MANPOWER

8.1 Project Staff Organizational Layout

An organizational layout for the full-time project staff is shown in
Figure 8-1. The staff responsibility is divided into two major activities:
(1) general adainistration and sales and (2) production. A description of the

duties and responsibilities of these two staff categories follows.

8.1.1 General Administratjon and Sales
This staff, headed by the president-general manager, who is

responsible for the entire project, carries out the following major functions:

1. Procurement and scheduling of all raw material and production inputs.

2. Marketing and sales, including technical assistance and services to
dealers and farmers.
Scheduling of plant production program.
Dispatching of all products to dealers and other approved accounts.
Accounting, credit, and related financial activities.

Payroll, insurance, bookkeeping, and general administration.

~N N v W

Plant security, safety, and public relations.

8.1.2 Production

This staff, headed by a plant superintendent, who reports directly
to the president-general manager, is responsible for material unloading,
warehousing, blending and bagging, maintenance, and all other production-
related activities including the procurement of short-term contract labor and

services.

8.2 Annual Cost of Project Staff

The total full-time project staff shown in Figure 8-1 numbers 19.
The estimated annual cost, including employee benefits and bonuses, for these

full-cime employees is shown in Table 8-1.
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In addition to these full-time employees, a number of contract
employees will be hired from time-to-time on a short-term basis to assist with
unloading shipments of raw materials and otherwise assisting during peak
Periods of business activities. The cost of contract labor and related

services is included in the cost of raw materials described in Tables 4-5
and 4-6.
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Table 8-1. Estimated Annual Fixed Cost of Full-Time Project Staff (Manpower)

Estimated Cost

Number Monthly Total
Staff Member (Position) Required Salary® Annual
----- HS$) - - - - -

Administration and Sales
President and general manager 1 2,300 27,600
Technical sales representative 1 1,150 13,800
Finance manager/accountant 1 1,150 13,800
Cashier/bhookkeeper 1 2?) 2,760
Secretary 1 575 6,900
Messenger 1 115 1,380
Security (guard)® 6 175 12,600
Subtotal 12 78,840
Plant Operations (Direct Labor)
Plant superintendent 1 1,380 16,560
Foreman/operator 1 350 4,200
Mechanic/operator 1 400 4,800
Operator 2 230 5,520
Laborer (bag hauler)® 2 115 2,760
Contract labor? _-
Subtotal 7 33,840
TOTAL 112,680

a. Includes 152 annual bonus.

b. Security personnel also assist with checking and monitoring raw material
receipts and product dispatches.

c. In addition to indicated salary, bag haulers are paid H $0.03/bag for
handling which is included elsewhere as a variable production cost item.

d. In addition to the indicated full-time project staff, it may be necessary on
occasion to hire 5 to 10 short-term contract laborers to assist with the manual
bagging operation during peak periods of production. The cost of this
additional labor is not included in this analysis as it would be very small and
uncertain.




135

President
Note: President Also
Serves as
General Manager and
Marketing Manager Administrative
and Security
Staff
Technical Plant
Sales Superintendent
Representative
1
- Plant
° Operations and
* Maintenance
Dealers Importers Direct Accounts External
— Marketing
Channels

Figure 8-1.

Dealers

Organizational Structuw.e for Proposed Fertilizer Plant.



136

9.0 IMPLEMENTATION SCHEDULING

9.1 Timeframe

A l-year timeframe is estimated for the engineering, procurement,
and construction of the facilities required for the project. Assuming project
approval, including financing, is obtained by late 1991 and the appropriate
company structure is formed, the plant will be ready for commercial operation
in the beginning of calendar year 1992.

All expenditures required for construction of the plant
facilities, including preproduction expenditures, will be disbursed during

calendar year 1991. Revenue from the sale of products will begin to accrue in

the beginning of calendar year 1992 according to the sales forecast described

in Chapter 3.
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10.0 FINANCIAL AND ECONOMIC EVALUATION

10.1 Evaluation Methodology

The financial and economic evaluation described in this chapter is
performed according to UNIDO Guidelines for Preparation of Industrial
Feasibility Studies using COMFAR® software (Computer Model for Feasibility
Analyses and Reporting). Unless noted otherwise, all values are given in 1990
U.S. dollars. Refer to Table 10-1 for the basic assumptions used for
preparing the financial analysis. Also refer to Volume II (Appendixes) for

COMFAR® input data entry forms and output data tables.

10.2 Total Investment Cost

The total initial fixed capital investment required for the
project (simple and optimum plant alternatives) is summarized in Table 10-2.
The recurring investment required for the 15-year production program is

indicated in Table 10-1 and the COMFAR® data tables in the Appendixes.

10.3 Project Financing

A relatively high equity-to-debt ratio of 1.0 is assumed for the
project financing. This high equity ratio is assumed due to the lack of a
stable government and. therefore, the lack of a stated government agricultural
policy. Also, the general uncertainty of the Haitian market for fertilizers
(including the impact of competition) adds to the risk of the project.

The project financial package is not final but is expected to
consist of 50% equity provided by the project partners (promoters) with the
remaining 50% secured from borrowed funds. While it may be possible to secure
some &onor equity, this source of e¢quity funds is not considered in the
analysis. However, the discounted cash flow calculations indicate,
indirectly, the net present value of the project at which it is possible to
achieve a specified discount rate of 15%. The difference between the actual

value of the assets and the nct present value indicatzss the level of donor
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funding that would be required to make the project achieve the specified

return on equity of 15X.

10.4 Total Production Cost

10.4.1 Annual Production Cost (Composite of All Products)
The total annual cost of production, in U.S. dollars, for each
year of the project beginning in 1992 is shown in Table 10-3. These costs are

based on the product mix and annual tonnage described in Chapter 3.

10.4.2 Production Cost by Product

A summary of the production cost for each product in the
production program for selected years of the project is shown in Table 10-4.
The variation in cost from year 1 to year 5 is due to the cost structure which
varies depending upon the amount of working capital and the loan repayment and

depreciation schedule (refer to Table 10-4 for annual financial cost data).

10.5 Financial Evaluation

10.5.1 Commercial Profitability Criter®+ (15-Year Project Life)

Net Present Value and Internal Rate of Return--The following is a

summary of the net present value and internal rate of return for the two
project scenarios (simple and optimum plant) assuming a 15% discount rate and
two levels of product selling price (to importers and dealers) f.o.b. factory

gate.

Simple Plant Optimum Plant
Discounted Selling Price
(List Price less 5%, less 5%)*
Net present value (-) US $1.59 million (-) US $1.17 million
Internal rate of return (-) 12.2% 2.1%

Maximum Selling Price (No Discount)®

Net present value (-) US $547,000 (-) US $131,000
Internal rate of return 6.7% 13.7%

a. Discounted price is more applicable to sales to existing importers than
to sales to dealers.
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Payback Period--In both project scenarios, the payback period

exceeds the assumed project life of 15 years.

Simple Rate of Return--The simple rate of return for each year of

the project is indicated as return on investment (RQOI) in the COMFAR® net
income tables.

For the simple plant scenario the ROI is negative throughout the
15-year project life. With the optimum plant scenario the ROI is (-)7.1% in
the first year (1992), but it gradually improves to about 1.5% in the sixth

year (1997) and levels off at about 4% in the eleventh year (2002) of the
project.

Break-Even Analysis--According to the projected market share,
estimated production cost profile, factory-gate selling prices, and desired
minimum return on investment of 15Z, both project scenarios (simple and
optimum plants) do not reach the break-even point during the 15-year project

life.

Sensitivity Analysis--Because the overall project cost structure is

scope for decreasing the factory-gate production cost except by optimizing the
landed cost of raw materials. The foregoing analysis already examined the
financial impact of (1) fixed capital investment and (2) the base-case
factory-gate selling price to importers and dealers.

The following analysis shows what f.o.b factory-gate selling prices
would be required in the more cost-effective optimum plant zcenario to obtain
the desired internal rate of return of 15% and a cumulative net present value

of zero for the project at the end of 15 years (assuming an exchange rate of
H §1.5-to-US $1.0).

l so highly dependent upon the cost of imported raw materials, there is little
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Values Used for Base-Case Analysis®

Discounted List £f.0.b. Selling Required®
f.o.b. Selling Price Price (No Discount) f.o.b. Selling Price
--------- (HS$/t) - - - - - - - - - (H $/c)
Urea 287 318 322 (35)¢
Ammonium 221 244 248 (27)
sulfate
20-20-10 314 347 352 (38)
12-12-20 287 318 322 (35)
14-14-14 307 340 344 (37)
Internal rate
of return, % 2.1 13.7 15.0

a. Refer to page 69.

b. This price structure would result in an overall internal rate of return

for the project of 15Z and an accumulated net present value of zero at the end
of 15 years.

c. Value in brackets indicates the increase in selling price per tonne over
the discounted selling price.

10.5.2 Cash-Flow Analysis

The annual cash flow of the project for each year of the 15-year
project life is given in the COMFAR® Cash Flow Tables for each plant scenario
(refer to Appendix). A summary of the net cash flow for years 1, 6, and 15 of
the project for the two plant scenarios using two levels of product selling

prices (to importers and dealers) f.o.b. factory gate is shown below.

Net Cash Flow
Year Simple Plant Optimum Plant
- - - -(thousand US $)- - - -

Discounted Selling Price
(List Price less 5%, lLess 52)*

Year 1 (-) 276.7 (-) 348.1
Year 6 (-) 139.5 1.74
Year 15 (end of project) (-) 121.7 123.6
Cumulative discounted cash flow (-) 1,588.3 (-) 1,172.1
(at 15%Z) for 15-year project
life
List Price (No Discount)®
Year 1 (-) 209.0 (-) 280.5
Year 6 62 .4 203.6
Year 15 (end of project) 108.7 425.9
Cumulative discounted cash flow (-) 547.4 (-) 131.2
(at 15%Z) for 15-year project
life

a Discounted price is more applicable to sales to existing
importers than to sales to dealers.
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Table 10-1. Basjic Ass tions used for Preparing Financial Analysis of
Proposed Haiti Fertilizer Plant Project Using COMFAR® *

Life of project 15 years
Duration of construction 1 year
Discounting rate for net present value 152 /year
Initial investment:
Distribution between loans and equity for each currency
(H$ and US §)
Loans 50
Equity : 50%
Interest for loans 152 /year
Amortization period for loans 10 years
Investment for replacement of vehicles in Year 9:
Amount borrowed Us $38,000
Interest 15 /year
Amortization period 7 years
All other money requirements handled through bank
overdraft at interest rate of 22%/year
Salvage value at end of 15-year project life Zero
Recurring investment for machinery and equipment Us $2,000/year
Calculation of working capital:
Accounts receivable 30 days
Cash-in-hand 30 days
Utilities 30 days
Energy 30 days
Spare parts 360 days
Work in progress 0 days
Finished product 2 days
Accounts payable 30 days
Raw materials:
Simple plant scenario 90 days
Optimum plant scenario 180 days
Taxes on income and/or profit None
Distribution of dividends to equity holders None

a. Refer to Volume II (Appendix X) for additional COMFAR® input data.
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Table 10-2. Summary of Total Initial Fixed Capital Investment

Optimum Plant Simple Plant
Item Us $ H S us $ HS$
Land (leased at H $6,000/year) 0 0 0 0
Site preparation and development 0 66,000 0 66,000
Structures and civil engineering 207,000 109,000 152,000 84,000
Incorporated fixed assets?® 50,000 2,000 15,000 1,000
Plant machinery and equipmencb 326,800 45,000 250,800 30,000
Preproduction expenditures® 166,300 0 139,400 0
Subtotal : 750,100 222,000 557,200 181,000
Total Initial Fixed Investment (US $)¢ 898,150 677,880

a. Made up of engineering, project management, and contractor’s fee.

b. Includes mobile equipment.

c. Made up of US $60,000 feasibility study, contingency, and interest during
construction.

d. Based on H $§1.5-to-US $1.0 exchange rate. Values may not add due to
rounding.
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Table 10-3. otal Annua roduction Cost_ fo -Yea ")
1992 1993 1994 1993 1996 1997 1998 1999 2000 2001 2002 2003 2004 2003 2006
-------------------------------- (thousand US 8§) = = = = = = = = = = ¢ & oo =2 ¢ oo ermercaesr=s=n-=-
Simple Plant
Raw mgtotiuls‘ 598.2 $36.6 1,200.2 1,312.8 1,628.6 1,762.0 1,003.0 2,041.9 2,174,727 2,294.1 2,397.8 2,481.2 2,545.9 2,594,464 2,638.7
Other 210.6 . 231.9 2474 266.3 271.0 276.0 281.0 287 .9 293.4 283.7 291.6 2968 .9 300, 8 303, 4 305,35
TOTAL 808.8 1,168.%5 1,447.6 1,779.1 1,899.6 2,038.0 2,184.0 2,329.8 2,468.1 2,587.8 2,889.2 2,778.2 2,0848.7 2,807.8 2,944,2
Optimum Plant
Raw mstorxals‘ 540.1 845.6 1,083.7 1,366.4 1,471.3 1,591.8 1,719.2 1,844.7 1,864.6 2,072.5 2,168.0 2,241.8 2,300.0 2,343,080 2,38.8
Other 238.2 _238.8 273.3 291.0 294.3 298.1 301.4 306.4 309.8 307.6 302.7 308.0 311.8 14,4 ie.3
TOTAL 778.3 1,104.2 1,357.0 1,657.4 1,765.8 1,889.9 2,020.6 2,151.1 2,274.4 2,300.1 2,468.7 2,549.6 2,611.8 2,858,2 2,700.3
roduct Mix
Granular urea 2,126 3,245 4,099 5,016 5,236 5,666 6,119 6,568 6,993 7,377 7,708 7,879 8,186 8,342 8,484
Standard ammonium 49 103 132 167 181 195 211 226 241 254 266 275 282 288 203
sulfate
20-20-10 82 103 132 167 181 195 211 228 241 254 266 275 282 288 293
12-12-20 850 1,442 1,917 2,508 2,889 3,126 3,376 3,623 3,858 4,070 4,253 4,402 4,817 4,602 4,681
14-14-14 164 258 331 502 542 386 833 678 723 763 768 823 847 863 a7s
Total Annual 3. 22 5,151 6,611 8,360 9,029 8,768 10,550 11,320 12,056 12,718 13,292 13,758 14,114 14,385 14,629

Production, t

a. Not aincluding bags and miscellaneous operating supplies.
b. Includes all other factory operation, administration, marketing, depreciation, and financial costs.
¢. Annual production values applicable to both plant scenarios.

CHT
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Table 10-4. Total Production Cost by Product for Selected Years of Project

Product
Aawmon i um
Sulfate
Year of Project Urea (Standard) 20-20-10 12-12-20 18-14-14
------------ (US S/t bagged product) - - - -~ - - - - - - - -.

Simple Plant

Year 1 (1992)--3,271 ¢ ..tal production

Raw materials” b 192.9 107.8 199.8 164.0 16
Conversion cost 39.

6
Depreciation 9.3
Financial cost 15.5

TOTAL 257.3 172.2 264.2 228.4 228.2
Year 6 (1997)--9,768 t total production

Raw materials® b 1 107.8 1

92.9 9 164 .0 163.
Conversion cost 21.6 21.6 2
2
5

9.8 3.8
1.6 21.6 21.6
Depreciation 3.2 3.2 3.2
3.5 3.5

Financial cost 3.5 3.5

TOTAL 221.2 136.1 228.1 192.3 192.1
Year 15 (2006)--14,629 t total production

Raw uterials. 192.
Conversion cost
Depreciation

Financial cost

9.8 164.0 163.
8.6 18.6 18
2.2 2.2 2.
0.1 0

<]
oNGN
-“NO®
-
oNG N
)

9.1

TOTAL 213.8 128.7 220.7 184.9 184.7

Optimum Plant

Year 1 (1992)--3,271 t total production

Raw materisls® 173.7 8.6 1831 1494 149.8
Conversion cost 39.6 39.6 39.6 39.6 39.6
Depreciation 12.7 12.7 12.7 12.7 12.7
Financial cost 20.6 20.6 20.6 20.6 20.6

TOTAL 246.6 161.5 256.0 222.3 222.7

Year 6 (1997)--9,768 t total production

Raw materisis® 1
Conversion cost

Depreciation

Financial cost

88.6 183.1 149.4 14
21.6 21.6 21.6 2
4.2
4.6

N~
o, oW
N W~

4.1 4.3
& 6 b.6

TOTAL 204.2 119.1 213.6 179.9
Year 135 (2006)--14,629 t total production

Raw materials® 173.7

88.6 183.1 149 .4
Conversion cost 18.6 18.6 18.6 18.6
Depreciation 3.0 3.0 3.0 3.0
Financial cost 0.1 0.1 0.1 0.1

TOTAL 195.4 110.3 204.8 1711

a. Indiceted cost includes sllowance for an overall shrinkage (loss) of 3 0.
b. Includes all direst and indirect costs of production.
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Objectives

APPENDIX I

Sales Promotion/Radio Advertising

Materials

—Mechanics

1. To promote sales oi complex
foertilizer grades and brand
identity.

2. To promote fertilizer brand
identity.

3. To promote fertilizer brand
identity,

4. To promote aales of fertiliszer

T-shirts printed front and back with the
layout of complex NPK fertilizer bags.

Red apron blouse for "marchands" printed
with bold white letters “fertiliser sold
here" in creole, Emphasis on the
fertilizer brand/logo.

Cardboard 24 x 18 in "fertiliser sold here"
sign in creole. Emphasis on the fertiliger
brand/loge.

30-aec radio commercials in creole on
fertiliser use on rice. Emphasis on the
brand.

(a) One (1) free T-shirt with purchase of five fertiliszer
bage.

(b) Given together with the fertiliser purchased.

One (1) apron blouse given fres to each marchand on market
days. Record name/receipt to avoid duplications.

One sign posted for every dealer store selling company
products.

Choose most listened to radio station and program for
airing radie spot commercials just before and during the
planting season,




orwvar. toc ogram

I. Objectives

1.
2.
3.

To preempt competition and secure sales.
To utilize the warehouse facilities of the dealer.
To support the development of the dealer network and/or direct

accounts.

II. Operating Gujdelines/Conditjons

1.

2.

Select reputable high potential sales volume dealers and accounts in

the priority market target area that have warehouse facilities.

Establish a challenging fertilizer volume forecast (in bags) for

1 month which the market can absorb.

Prepare a forward stocking agreement which should specify:
Fertilizer product in bags or tonnes forecasted for 1 month.

a.
b. Delivered price to dealer’s warehouse.

(¢}

Scheduled invoicing every 2 weeks.

&

Each scheduled invoicing will be supported with a postdated
check.

Discuss the program with the dealer or account regarding
participation and meeting the requirements.

Deliver the volume of products covered by the agreement to the

dealer’s or account’s warehouse.

I1I. Program Evaluation

1.

Check the movement of sales to determine whether forecast or
scheduled volume for invoicing is realistic; make necessary
adjustment.

Renewal will depend on the success of the program. In case of
renewal, the deadline should be before the last scheduled invoicing

is due to preclude competition’s interest.

)




2.
3.

1.

2.

1.

Cash Bond ogram

I. Objectives
1.

To establish secured credit line for dealers and accounts.
To facilitate withdrawal of products and payments.

To generate secured sales.

II. Operating Guidelines/Conditions

Offer to dealers or accounts to advance the payment for purchases by
accepting these as cash bonds to secure a credit.

Allow the cash bond to earn interest at better rates than offered
for a savings deposit.

Dealers and accounts can withdraw products against the cash bond.
The interest earnings will be computed on the unutilized amount at
certain cut-off periods.

To maintain the credit line, the dealer or account has to deposit

the same amount to replenish the cash bond utilized for purchases

and maintain the credit line.

I1I. Program Evaluation

Evaluate the performance of the program and determine if it is
necessary to increase the interest on cash bond to attract more

dealers and accounts.

Evaluate the advantage and disadvantage of a joint program with a
bank.
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I. Soil Testing/Fertilizer Recommendation
Objectives

A.

1.

To provide farmers and operators of plantation and industrial
crops with the correct rate and method of fertilizer
application per hectare for crops with the involvement of
dealers.

To encourage farmers to use fertilizer to improve the

production of crops and increase the fertilizer market.

Operating Guidelines

1.

Provide the soil sampling procedures for seasonal and permanent
crops; use soil sample information form to record the
background data of the farm where the samples were taken. The
procedure should include submitting the samples to the soil
testing laboratory and paying for the laboratory services.
Train the dealers to assist in soil sampling, submission of
soil samples, and servicing the fertilizer recommended.
Subsidize part of the soil analysis cost and set the fee that
is affordable by farmers.

Require dealers to monitor the farmer’s crop yield resulting
from the fertilizer recommendation.

Prepare testimonials from dramatic results of the

recommendation to promote the program to farmers.

va

Evaluate dealer involvement as part of dealer performance;
basis for dealer training and development.

Evaluate attainment of soil sample forecast and if the sampling

is directed to priority areas/crops.




II. Farm Demonstration

A.

Objectives

1. To demonstrate local proof of the desirability and
profitability of fertilizer practice or series of practices.

2. To provide a nucleus for field days, field tours, farmers’

meetings, and other activities.

3. To promote close relationship between the company’s dealers and
farmers.
4. To "sell"” to the individual farmer on whose farm the

demonstration is conducted and his neighboring farmers the

effectiveness of company’s products.

Operating Guidelines

1. Conducted on a cooperative basis between the farmer cooperator
and the company’s dealer.

2. Farmer-cooperator to provide the demonstration area, farm
labor, and pay at harvest time for the cost of inputs used.

3. Dealer to advance the cost of inputs and assist in the
technical supervision of the demonstration; utilize farm
demonstration to conduct field days for neighboring farmers.

4. Company technical sales representative to provide overall

planning, direction, and supervision, particularly:

a. Selection of farmer-cooperation and farm site.

b. Laying out the farmers’ practice and the recommended
practice.

c. Proper application of inputs.

d. Installing the signboard.

e. Conduct of field days.

f. Recording/documenting results.

ogram Evalua !
1. The farm demoﬁstration should be evaluated in terms of:
a. Conduct.
b. Economici of yield.
c. Technical benefits to neighboring farmers.
d. Testimonigl material.

2. Dealer involvement and assistance and impact on sales.




APPENDIX V

Deale a

I. Objective
A. To update dealers in selling approaches, tools, and techniques
applicable to their business so they can obtain better profits.
B. To enable dealers to understand their role in food production and
servicing the farmers’ needs for quality products and advances farm

technology.

C. To enable dealers to fulfill their commitment to company policies

and programs.

II. Operating Guidelines
A. Mkethodology consists of lectures and group presentation in the
classroom and field trips to farm demonstrations, field days, and
experiment stations. Training could be planned for 2 to 3 days;
dividing the period into classroom and field trips.
B. The training courses should be designed in progression, i.e., course

one will cover the fundamental subjects first.

An Example of a Progressive Training Course

Qualification of
Training Course Subjects Dealer Participants

Course one The company Newly appointed
Sales forecasting dealers

Sources and administration of credit

Farm demonstration/soil testing

programs

Sales tools/techniques

Fertilizer usage in crops

EEWN =

O\ L

Course two 1. Handling competition Dealer who completed
2. Fertilizer handling and course one

inventory control

Financial management

Pests and diseases of major crops

Product knowledge/package of

technology

6. Understanding the farmer client

v W




III. Program Evaluation

A. Relate dealer sales performance evaluation with dealer training.
B. Utilize dealer training to upgrade the capability of dealer network.
C.

Y P \
Provide achievement awards to encourage good performance.

e ——




APPENDIX VI

COMFAR® Financial Tables for Simple Plant Scenario
Using Currency Exchange Rate of H $1.5 to US $1.0
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APPENDIX VII1

COMFAR® Financial Tables for Optimum Plant Scenarjo
Using Currency Exchange Rate of H $1.5 to US §1.0




Haiti-Balk Blend-Optiaus Plant-1.5:1
fugust 29, 1990
Discounted Seiling Price

1 yaaris) of construction, 13 years of production
currency coaversicn rates:
foreign currency 1 unit = 1.0000 units accounting currency
Iecal  currency ! unit = 0.5657 units accounting currency
accaunting curreacy: Thausands of US Dollars

- 21 HHIDO

COMFAR 2.1 - [INTERNATIONAL FERTILIZER DEV. CENTER, ALABAMA -----

Total initial investment durisg construction phase

fized assets: 8%58.15 61.182 1 fareign
current assets: 0,06 0,692 1 foreiga
total assefs: 898. 15 91.159 1 tareiga

Source of funds during constructicn phase

equity % grants: $48.94 81,157 ¥ #oreign
fareign loans @ 364,24
local  laams : 64,74
tstai  funds : B37.67 61,137 1 foreian

Cashflow from operations

Year: { b 5
operating cosis: 469,53 1802.82 2655.99
depreciation ¢ 41.42 42,09 43,16
interest H $7.%4 42,58 1.i9
production costs 778.2% 1639.90 2790, 74
therect fereign 77.94 1 83.80 % 85.14 1
total sales 827,37 1871.76 2803, 24
grose incose ¢ -156.90 -18.1! 142,95
ret income -130.99 -18.! 102.50
casn dalance ¢ -437.57 -87.71 114,43
net casnflow -348.12 1,74 123.5

Net Fresent Value  at: !5.00 1 = -1172,10
Internal Fate of Feturn: Z.10 X
return on equityls -4.18 1
Teturn In eJuityls 3,15 %

Titel imitial investran: Zasnfiow Tanles
Tatel LnyastoEat Luring prociiian Erorecied Yalance
Tohel sroeutilon oste hab trssre statatert
wirioag Ca5ltel ressirasents Tource of firance




Total Initial Investment in

Year o v v v v v v v e e e e 1991
Fized investaest costs
Land, site presaration, develapsent 44.002
Buildings and civil works . . . . . 279,679
Ruxiliary aic service facilities . 3,002
Ircorporated fizec as set= e 51,333
Plant lacﬁ."*'l and equipsent . . . 136.801
Totel fized investment costs . L L, 731.6897
Fre-production capital expenditures, 166,338
Net working capitel .. .... .. §.006
Total initial investszent costs . . . 898,143
Of st foreign, in 2 L .. .0 .. 61.160

Thousanids of

COMFAR 2.1

uS Gallars

21 UHIOO
INTERNATICNAL FERTILIZER DEV. CENTER, ALABAMA ---

“Yconrasl




- COWFAR 2.1 INTERNATIONAL FERTILIZER:

Total Current Investment in Thgusands of US Rollars

. CENTER, AABANA -----

Year o o . L e e e e 1992 1993 1354 1998 1995
F xed invastaent cus*s
-n J o0 ES
Lin sxse oreparation, deselcpsent ¢.L 2 i
E\..Lumgs and civil works . . . . . \..vab ] ¥
Aixiliary anc service facilities . 058 . <
incorporate fixed ascets . , . . ., 0.04¢ 5,035 :
Flant, sachinery aad equipaent , .8503 .06 2
Total fixad investsent costs . L . . Rt} 2,486 Lol 2.0% 2,200
Fresreduction ..ap itals expenditures. 6,080 2,30 2237 3,000
sorking cadital ... .. ..., 31.578 185,387 153,086 56,548
Total current inves‘zent casts . . . 05,979 167,387 13¢.872 1eS. (8 S6.§4%
CFitfareion, 1 .. .. ..... 86,065 83,52 §6.573 £3.354 88.:78
Ralti-Bulk Blend-Uocieus Flams-1.%:8 --- WG
- -- -- COMFRE 2.1 - INTERNATIONAL TESTIUTIER TRy, CENTE®, ALABZMS -----
Total Current Investment i: Tasusands of US Daliars
YA o v e s i e e e e e 1557 159§ ] ey il

Fizad iavestszat costs

Land, site ;re:a'a’m... davelcgaent 3

5uidings and civil works . . . . . ]

Auziiisry asd sarvice facilities . ¢

-noorperatec fized assets . . L . ., s

Flaxt, macninery and equinaent . . 2

Total fixed invasteent costs ., . . 2,450 2,500

Fregrezuctics capitals espencitores 0.40% 9,630 £.068 Lo
doring casital ... L, L. .., 65,7212 56.965 67.527 83,547
Tatal current 1nvesizent costs L L . 67,212 70,968 197.92% 65,917
CF 1t foreign, % . ... ..... 83,732 43,703 ¥2,623% 22,772
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1 Uk
COMFAR 2.1 - INTERNATIONAL FEGTTMIIER DEY. CENTER, ALABAMA —--n-

Total Production Costs in  Thoesands sf € [ollars

Yoar & 0 it i i i e e e e 1592 1993 334 588 199
1 of ace. casacitv (siagle praduct), ¢.0¢2 .07 3,808 L

Sammaterzai ! .. L. ..., s#C.izd 245,40 (082,052 LTI

Civer raw aaterials . .. .. ... S1.ETT 58.338 78,528

atilities .. v i i i i e e, 4393 3.BSS 8.820

. = £ n~c
T g 4,683 1.5%% Jel3S
- o T pees -~ Ay ~nn -
LaoCUr, CilfeZl v 4 v v v v v v v s PR A 22425
Repairy saintenance . . . . . .. 3.4 L
J-zess Tt n g~
Ipares S o 2 o o v b s s 2 s s s LeC20 s B
L enbag - = - 1 TGN 2 ;'.e_r.
FECNOTY SVRITEBAIE . v . s b 4 e . ‘. Uv 1.400

Factory casts . . . . .
adeinistrative overheads . . . . . .

indir, costs, sales and distritution
virect coste, sales ¢ éistributian
vegreciation . . . . ... ...,
FinanTisl C033 . . v v v v w . w .
“otel productioncosts L . . . L . 78,267
Lo . 0,302
I ‘.. 71,838
cf . 74,885

(4]

=== magust 29, 1993




Total Production Costs isr  Thausanss of U5 Gallars

wr

L 1397 1958 1999 2360 2001

NaEe ~Y

B ST 2 S it o {3 4-S, cicllGid

1 of =oe. cagacity (single product?. 33 ¢ 5000 4,500 '
Faw saterse. Lo v v o v v v w v ! 1719,.73 1884.¢7 372,469
Qther rawpaterzals ... .. ... 1ann 116,573 128,363 145.145
utalities . .. .. ... ..., 8,332 7.423 §.980 HUSH | '
EREZGY & o v v v e e e 5,735 S.e33 £.01% 5,230
Laboer, Cifdil v v v v s v 0 v 0 o s 23,364 23.3% 29.3G3 eI
Resatr, matntenance .. ... ... 9,860¢ £,500 RAN]
Speras . ... . ..., 2,833 .83 2,83 l
Fardorv 0verm2335 v v v v v v v . . 3,050 3030 4,000
Factarvcosts ... ... ..... L1765 32012 2765.485
Acministrative cverheeds o . . . . 35.132 g8 5.3 l
Indir. costs, sales and distridution 3,085 ¢.000 G.600
Direct costs, csies aad distribution 3.790 ¢. 960 3,500
Papreciation . . .. ... .. ... 25 32,788 32,647
Fizancial caets . . . .0 v v . 78 <3.838 15,857 '

Costs per unit ¢ single product b . 3 3,959

Dhavboraicn, 200 oo oL 24 ge.35¢ 3
Chatsardasie .. o oL L. E 32,349 %2
Totel dabowr o . . v 0 0 v o v L L 2 77,387 76.737
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Total Production Costs in

Year o . . o s e s e e e

L of ncas. capacity
Fiw paterial § ..,
Dthaer ras saterials
Utilities
Enargy » o v v . . .
tebour, girect . ..
Redair, aaintenance
Sseres
Factory overheads .

LR I

* e s 8w

2662

0.000
2185.589
132,638
11.296

~op
o Datab

25.092
¢.005

a 0y
P U

4,050

2963

R
EEY TS
wasl.end

235,909
1.5638
£.41!
23,279
¢ 009

LIN-341
-rSwo

4,90

CoNFAR 2.t

Thousands a¢ US Dollars

2454

0.830

£295.53%

159,947

11.648
5,37

nE =N

ade®il

5.0

n ae-

- a e

4,900

HHIOD

iNTERNATICNAL FERTILIZER DEV. CENTER, ALABAMA -----

2008

0.200
2383.842
163,804
12.192
6.553
25.628
¢.000
2.833
4,00¢

510,498

bactoryeosts . . ... .. .. L, 2386.199 YN YL 2557.698 2590.654
ACainistrative overheads . ., . . . $5.13e S5.138 35,138 35,132 25,138
indir. costs, sales and distribution 6.600 0.3%0 0.209 2500 0.030
Direct cists, sales and distributicn 0.¢20 .00 ¢, 003 G.20¢ 1,050
Depreciation . . . . ..., ... . 42,730 42.037 43,516 45,149 43,158
Financial ceets , ... ..., .,.. $.593 91 .12 .17

Tolal productian cests . . . L L, 2458.630 259,805 £811,778 c858.209

Costs ger urit [ single procect @ . 0.0% 3,000 2.9496 5,429

atfraigr, L. L. L L., L, 84,895 84.%e4 35.05: 83.557 S, 135
GF it variabie,h . . .. L L., 94,535 54,721 98,332 95,671 75.587
Total Iabowr . . .o 00 . ... 520 30,417 8¢, 540 Elebs 20.766

--- August 2%, 1967




Net HWorking
Year . o v 0 0.
Coverage .. ....

Current asse’s &
Accounts receivadle

fash in hane . .

Total currenr assete
furrent [iabititizs an
Accaunts pavasle . . .

het werking
Increase in

Capital

e 30012,
inventory and saterials . 179 ¢

... LY
R
- R
R & I K
e e e e
d

L S

--- COMFRR 2.t INTERNAT

164,599
579,882
G438
I Tt
¢80
£.573

3.316
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TRNAL

cwblln

e
©n

- e
[N 2 ]
:
[
LAF I ]

€ LA TV S 1Y 0w O

» Cod E8-

-
NI EA O €2 O wu ) I D

R LA Sl A BN B R

(2]
-

~q
.
.

ER, ALABANA --

199

g oann
!Jguﬁg&

781.517
¢.489
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e
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et

343,093

taverag? ;

Net Working

Loverage .. ....

Current asset
&ccounts re
Ihwentary @0
Energy .. ...
Spares

.
work 15 3753
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3 €V
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- LOMFAR 2.1 - INTERNATIONAL S28 R DEV. CENTER, ALABAMA -----

Net Working Capital in  Thousaags of U5 32ljers

N5 " v 4

Year v vt i i e e e e e e .. ¢z 2903 o R et

ro - .d- cnbm

ublersge L R A T whw NSy

~ -

current assetc
oo ,edus w - 5007 TR €L ISR
roTaunts recelvanle . . . I 1L 200778 208,547 22NN

I e ams - -7 75 hadiFaY 4 LN . - mve A

.aventory ang aaterials . 179 A% 1158088 1198.72 1275.8T
- - -3 LR Ll <3 f Eva O .
Eutrgy L S Y . Yo [HRE) \'.54\:’
aepanm LA + ; LN 4 od " oY a A
SCGTES o o o o o v » o o 25U Pev JRPR. B PR s B
Sork inopraogress .. .. 5 --- S.4H . LY
vy § am: = " T@r A ~ prn .w . e
Finlshed procicte . .. 2 18L@ 15882 25.S0k 5758
2N i na 5 T T iTE [ 4

lashinband . ...... 15 249 3.628 36335 S.828

H ! cyrre as 3 ol 33 M esez nEY

otal current assets L ... ... L, 1381.48¢ 1823.21) 181355

r. : S .-

wrreat liadilities ang

R garts > " oY 157 AT G LEY Y (IR Y ] - arn

Accounts payadle . . . . . . 33 1240 197,183 .92 N R IGRR LS 218,733

'’ - e = s ®=7 [} ~= AR A ne -5 -

n.’\e: asrki 3 [ - :!O -.77 ‘..’sd.s" :-.'6-5!: !J'J‘.“-.:?

LY - - T IRry TR X84 [ 4 i 3 - kd eYn Lo N . 7

sntrease ir o warking camitel . . . . . Sh.és2 43,942 o.a2 .59t

. ; - momc et Tn-3" = £ "~ E=~ nag .z i io-

N2l worxing zapital, Inzal ... ... 125038t 153,355 133,253 135080 LI M

- SR bl A e e crne am i e

N2t alriing Capital, foreigt L. L L . 2028,3%% 1075,023 IS 12558 SIATLE

Rote: 2dc = 53 ¢avs of coverage ; coto = coefficient of turnsver .

Paiti-Bulx zleng-{otic.:




i RRERY: |

o3 LT

YR tivnncnennnans

Eauity, ordisary ..
Equity, preferance.
Subsidies, graats .

Loan A, fcrei:n
Loan E, fcreign..
Lean €, foreigr
Lean &, Isial....

Lcas &, local....
tecan C, local....

Total losn ........

Current liasiiities
Bank cverdraft ....

Total £516S ...

Source of Finance,

CIMFAR 2.0 - XTERNATIGNAL FERTILIZER DEv. CENTER, ALARAMA --

construction :r Thausands of U3 [2llars




—m—=ee TTeeswom LIWFRE LD - INTERNATIONAL CERTILIZER DEV. CENTER. ALABANA -----

Source of Finance, production i» Thausanzs 24 L8 Dallars
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Cashflow tables,

Year . v v v v v ...
Tatal cash infiow . .

Financial ressurces .
Sales, net of tax . .

Totsl cash cutflza . .

Tatsl assets L L L,
Jperating costs . .
Cost of dinance . ., .
Repaygent .. ...
Corporate tax . . .
Dividends paid .. .

infiow, lozal .., .,
Qutflcm, iotai . ...
Surplus ( deficit @ .
inflow, foreign ., .
Jutflos, foresgn . . .
Sursius ! cdeficit ) .

Net casnflow . ., ..
{umulated net cashiicam

1998

2033.358

productinnim

LHIioo

COMFRR 2.1 - INTERNATICNAL FERTILIZER DEV. CENTER, ALABAMA --—--

AN
LGUJ

329,949

Thousands of US Dollars

2002
2555.497

2003

2542732

11,436

7% 5
02.elt

T LOA
2i1L5%

386,650

2469, 258

-G~
LR AN

2247.03

2351472

6.769
2835.563

g i vy

361,873

§2. 461
1940, 047
38,307

= »
3i.14

¢.9%0

0,029

%amY a4
58.5J0L151

326,598

qu5 rn

P3v2) FRTRO Y
10,047
1774.822

-1764,87%

Hi
-i6i%. 628

77,682
2204.422

Y EeY
Llawiv

71,672
0,60¢

nvie e
avilowia
v:eg €3
<5855
. Lialib=¥ 3
JRET, 945

P
Tewas
T 17
oVemssa?

mnnr s
'506;-657

M ATy

-158%,751

Haiti-ousr Blena-Osiimug Plani-1.

T4 ann
iJ VTV
2379 477
AJ-)-éLJ

16.B833

2.66¢

-42.5%

LY

ravs mae
2435,234
- ~
IBLLT7
mhEs

;Guﬂ-*bg
]
8,337
f(hq S
adviedia

-2999.93

56,049

g v
T TINY
TN AN

—e
&

i1 Af
n.)ﬁ
190 3>
Tiseveld

4.353
4.5%1
8. 4c0
0,049

”
&

IR Y.
2115.3%8
LYY AT
chavMevid
yr c
Jc-lgu

tr.7 £cAn
—i=8i, a7

45,71
Eh"n Sl
2494.3vc
- LN ]
Selal
€ nn
3,222

¢.500
3,998

35,979
-1402, 882

" 197
2636.727
ng
vC;-C‘&
nron [ .44
deviseTa

T g
FIR -]
L X Rt d s
Lalilavi?
-~y ”
217,082
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Cashflow tables,

YEar v v o o & o
Tatal cash infls

reszi
et t

Total zash cutéi
Tstal essets
Therating costs
Cost of finasce

fad >
Nevmapae
Lorporale (d.

Liviceads paig

gtz

ash o

4, 1002 .

cal .

turzlys §ogafid

14134, foreigt

uifise, foreigs
' E

Surpius | cefiar

Net cashlow .
Coouiated net <3

rCes

&l . .

Sd . .
o a0 e
o 0

s 2 s
s 2 .

T2

S x
s s
« v .

t .

shfica

2604

709810

production

£ g -
weoadd st
- =~ map ]
J733.573 2758154
(1~ T©3C i .-y
Lb:;.uTJ 5:u:- &
o rn - o=
vb.ﬁva 49.6-_
=ELE g™ ~ien BT
o T 2812.822
v am- L1
Veewl s-;.?
i -
4,058 $.97
ahis A
£.800 5,03
L A
4.0 2,602
g S .
Selve 118-45?
e o8 -
-1365.847 -1197.428

s me
Lidwreas

.ee
295,658
L
360,918
LT
2ot
~AES QS
fadds TV

-2232.3%8

117 K€
ll?rus‘d

.y 27
'.547-‘44

2

COvFaR

Trousancs of

2555.9%2

« tQ
798
2,000
2,800

g
i

_h &3
RS

-~y
YNy
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Cashflaow Discounting:

&) Eguity paid versus Net income flca:
‘s; eresent valuz L.iii.aeeee. -40:.24
Internal Fate af Return (!SPE . -4.18 %
30 Net dorth versus Net casn return:
Net gresant value ........ veeees —1208.43
Internal Fate of ®eturn (IFRED) .. f,i8 1
<) laternal Fate of Retura an tctal investaent:
Net Cresest valug cieevvenenens. 0172 10
Interaal Rate of fetyrn ( I3K ) ., 21901

et Warth = Eguity seid slus recerves

at

-

aL

2t

lH{IDd
COMFAR 2.1 - INTERNSTIONAL FERTILIIER LfV. CENTER, ALABAMA -----
1S.81 )
S0
1555 %

Halti-Bulk Blend-Optisus Plant-1.5: --= August 29, 1997
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Net Income Statement in

Year & v e e e i e e e e

Tstal sslas, 1acl. sales taz . . L.

Llese:

rariadle sargin
as T of total sales ..

¥ocn-variable cests, incl. cepreciati

Cgerational gergin . . . . . .
As 1 of total sales .. ...

Loct of fizance . ... ...

Sreseprofit L L L. L. ..
Allomanzes . . . .. .. ...
Tazebiesredat . . . . . . . .
Tz

ivicends 5aid . . . . 0 . . .

undistribated orofit .. L . .

Aocuaulated undistributed prof:

Gross srofit, 1 of total ¢
Wev profit, L oof total s
%CE, Xet pratit, % of equl
ROI, Net profiteinterest,

t.

variebie casts, incl. sales taz.

=
=1

1nvect,

Thousands of U5 Dailers

'”.tﬁs Y .

-t ae l

INTESNATIONAL FERTIUIZER DEV, CENTER, ALASAMA -1

1994 'I
1738.135

1534.761

1593 199 1995
985,369
§10.342

1265.54§

186,736

152097
M LR 3

76,329

2 A
Ted 2B

99,189
7.83%

113 &€

s o ond

8.13¢

145,34
8.304

A ne 1o e ' ~ " eas Prapys
128,728 107.858 129,95 128 138,281
av Y €~ £=a - a ann A= . +
El.063 Jesla? 39.822 432 15,137
17 T3 - = PRI Tt 4 oSy N c
sdeve’ 5.987 -t Nevad S.E7S
bl I " LA e £t g~ €5 77
67.24! 84,02 .20 $s.223 S3.77%
*y =E™ L 2k &1 g an
-117.850 =303 N
5 AN i

3.303 3.800 2,80
. e~ o £y 3 -
’:57.5-0 -QA-QJA '~J.644

ve grin Y "o -
Vellw Yo dvv .03

eeh C5T
'AaJ.SJJ

~ten AT
save TUS
268 G
suveTow

~a [T
';1.043
L A€y
’s;-JJJ
- -
=at.6ls

bt
-7

L1eT ==
sarelav

=95.038

-3S.t42

PR PR A PhR%
G005 ¢. 000 REI
il L d I <3 L4 s lLan
-117.E50 €1.531 SdeSvL

-259.78¢8

-o83 BRIt

"3 3F
23,758 Sleuas

-11.948 -7.178 -2.060

-1..648 =735 -2.08%
-28.282 -20.21 =7.33%
-8.02 -2.05¢% DO $.3450

Aarti-Eulk

--- August 29, 19
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YCOMFAR

UHRIGD
COMFAR 2.1 - [INTERNATIONAL FERVILIZER DEV. CENTER, ALARAMA -——--

Net Income Statement in  TNousinds of S fallars

L 1997 1998 199¢ 0 2001

Tetal sales, incl, sales tax . . . . . 1971.78! 2?22.5:1 214%.179 a1 437,250
Less: variable caste, incl, zales taz. 174507 1951752 1984,97% JUeNS 222,38
Veriable 2argin . .......... '57.78 169,85 132.244 194,359 252,750
As L cf total cales ... ...... B.43! 8.432 8.402 £.451 9.401
Non-variable costs, incl. depreciatien 130.79¢ 133,523 130,658 130,788 139,922
Gperational sargin . . . . .., ... 25,883 .33 si.ia £3.54 3.B28
s L of tctalsales . ... .... . 1.435 1.548 2.378 .75 302

Coct cffinance . ... ....... 44,5872 18.3¢7 33.426 27.512 16.8¢2

Brossargfit . . L. ... ... .., -13.118 1,029 18,62 15.787 $6.97%
r-ll:ual.cr e e et e e e e e s e, 3.830 5.630 3.%9¢ 8,529 3.0CH
Tavapiegrefit . . . .. . ... ... -18.118 1.62 18,152 I5.787 'é 97.;
e e e e e e e e e 5.050 3.59%% R R 5N
Retorgdid . L o v s s e -13,115 1.022 23,152 15787 £5.57%
.sz:sus -3 S C.00% 1.50¢ 300 MRS 0,389
unaistrihstez aradit L. L. L. L .. -18.115 1.52 18,102 872 26,573
Azcuscisted undistrobuted prosit . . . -386.93¢8 -387.958 -449.8%6 -814.51¢ -337,.044
97055 profit, 1 of tota! saes . . L . -0.948 2.05: 6.8 1.549 2.3
Net prefit, T oof total sales . . . . -1.963 3,05 0.B32 L83 2728
RCE, Met prafit, % of equity . .. . . -4,633 ¢.22 4,07 . 12,468
FIl, bet profitsisterest, 1 of invest. 1.538 2,185 2675 3.472 .59

Hasti-gulk Blead-Sotimee ©lent-i.5:F  --- nugust 2%, 1790




Net Income Statement s
Year & vttt et et e e e e e

Total saies, inci, salestaz . . ...
LRSS varislie cosis. iacl. ssies tas.

Tagusands of US Dollars
2402 2803

2347654 613383

CONFAR 2.1

- INTERNATIONAL FERTILIZER DEV. CENTER, ALABAMA -

206e

2734273

2755.168

2006
2833.24¢

Viriable rargin
As T of tota! sales . .

Nea-varseble costs, .nCL. cesraciaticn

‘ZZ:.O 2814.593 #77.329 22852 2347.657
214,022 221580 227,28 31578 235,358
8.522 8,30 &.492 8.352 8.403
1335 101,182 352 13543 131,463

Sprratignal zargin . . . . .. .. .
‘:.u‘t:ti&:‘ﬁ:.........

fostof finance . .. .0 v v v v v

22,567 §0.272

T »g7 LY

o me

4,555

95,925

104,053
3.0

1.191

Sressprafit . . 0 0 0 0t 0 e e e e

BN

92.7%
RLlGEaNCES &+ o v v v v v b b e e Ry 2080
Taxadle grsstt o 0 v v 0 v v 0 o v 0 s ’S.IT‘ 92.79%
Y. N & ~ 2
rBA e *r w v ® v = w B e s s s v B . --uo) v vedvy
BBl 3708t L st s e e e e e e 78175 C6.25C 92,73
Bividerds paz2 . . . ... ... ... 2,03 £.3C8 2.568
'1di=tribata= 1T 3 78,372 88,360 92,795
rocugslated cmeistritoted profit . L. -278.¢4% -192,355 -39.302
Sress grofit, 1o totsl sales . L L 3,077 3.27% .43
%zt profit, I of total sales. ... L7 PG ) I3
R&., Ret arnfx:, T ofeasity . . ... l,. ] 19.237 19,870
kG1, Ret crofiteinterest, & 0F iavect. 3.934 £,135 3,79)

122,962
3. 200
182,002

Avie vl

0,903

§7.E33

&_Bhh
MY

97.5%5
-1.62

~ g2
Qe duia
~ &8

3.522

21.6%
4.5

$62.9¢2

¢.99¢
102,562
'01. LU‘

Haiti-Balk Zlend-0s%imus Fiant-1.3:1

rugust 29,

1596
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CONFER 2.1 - INYERNATIGNAL FERTILIIER rev, CENTER, ALARAMA --——-

Projected Balance Sheets, construction it Thausands of 1§ isliars
Yaar ... Lo e, 1991

Total assets ... .. ... .. 893,:%

1]
e
ar
or
-
(]
bl
>
c
=3
>

F::ed assate, et of depraci

t’ we LX)
anstructioa in progress .. ., 893.128
rreut 855685 . . . 0 e a e .. 2.00¢
Lsa,..iﬂ!-.-.--.-.-- 3.’3?
Cash surplus, iinance available . 2,800
tces carrizd forward L, . . . . . 5,300
L3535 & v v ot tr oo s e e ns 3.9%0
Total liadilities . . ... ... €98, 145
Zc..i.v Capital . .. v v v v, 448,937
-\e=ewe;, retzings qrofin . ., 0.609
refit g ’"3'3
'.:n; as 4 ...~l
wLITER

Taae® Sap 38 50
R <1 £39,308
&y . v . Vit as o€
Squitve »oof liasitizies L, ., . 42,655

naiti-Bulk Slend-Lotizua Flant-1.5:0 --- fugust I9, 199




Projected Ralance Sheets,
YEIr + 4 o s s o e s e s e e 1392

Total assats . .. .

Froduction

~av

FAR 2.1 -

if

*CYY I8
L32iamsd

Fized assets, red ¢ casreciatisn
Constructios in Progress .« . . o
Current assetz . . .. .0 o . ST
Cash, Bank . . v o v v v 0w s .48
Cish surolus. finance asai.stie . ;

LGSS Carried farwats L. . . . .

WC33 o ¢ 0 6 0 o o o s e e s .
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APPENDIX VIII

COMFAR® Financial Tables for Simple Plant Scenario
Using Currency Exchange Rate of H $1.5 to US $1.0

and Maximum (Nondiscounted) Selling Price
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APPENDIX IX

COMFAR® Financial Tables for Optimum Plant Scenario
Using Currency Exchange Rate of H $1.5 to US 1.0

and Maximum (Nondiscounted) Selling Prijce
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APPENDIX X

COMFAR® Input Data Entry Forms




---—---------—--------

1. TEXT VARIABLBS

---_—-_——---~------------_-------------------

1 Profect name: Baiti - Burr Blen n3mple - /.S
2 Date and time:
3 Remarks-

Sttt Nyl

4 Accounting units 7“4,‘,,“,/! or 4. ollars
and currency: L. TUMNG

S Product name(s)

------------------~--—---_-----—-_--—--~---

==~ sub-menu
rroeeet & [dren Corpaier) T
Product B: _d@ﬁ{n_/}!ﬂ“gg_/_/_‘o_é_ L 5_{'_’1‘{'_1{.) .....
Product c; 20-20- 0 e
Product p: | LZ_'.I];:_%_O_ ........................ .
Product E: 19-1% -1y
Product p: e L .J

e e aeee COMFAR -~ DATEN «w-.
1 Foreign currency conversion rate: /-0
2 Local currency ccnversion rate: 0-66{7
3 Duratfon of construction (in years). ®/213141516/1/8
(maximum foup years ¢ hll!-yelrly.
Otherwise maximum eight years)

4 Planning during construction: Ihllf-yenrly
S Cashflow dlscounung Pate (in per cent)

----------------~------------------------------

sub-meny
1 Dllcountlng rete for net present valye [./}-0“]
[ ] Equity gpnd subsidy conditions
----------------------------------- Rt TR P Sub-meny
yesr disbursement Starts
1 Foreign equity - o(rdinsry): [."["“-
2 Foreign equity - p(referred): "-;""
3 Forefgn subsidy: “-;"“
4 Locs!? equity - o(rdinary); -";““
$ Llocsi equity - P(referred): -"’"“.
6 Local Subsidy: [::i::]




-t

.

- gt .

2. GENERAL VARIABLES

7 Loan and overdraft conditions

------ sSub-meny
foreign loan A
1 Year disbursement starts: [-.}---]
2 Amortizstion type: constant prlnélpcl;;;;;.le
3 Amortization period (In years): [-75.-]
4 Amortization paid: hcll-ye.rlqun;.r;;-r-ly
S Grace perfod (in years): [--./.-“
6 Interest rate (in per cent per year): T
/5% | from year through
from year through
from year through
sub-menu
foreign loan B
1 Year disbursement sterts: [-:?"-]
Z Amortizstion type: constant priuclplll;ro-l.l-lc
3 Amortization period ‘(in years): [“%“-]
4 Amortization paid: hnlf-ye-rlyléu;;-l:r.ly
5 Grace perfod (in yesrs): [-7-“]
€ Interest rate (in per cent per year):
EE:] from year through (/¢
‘ ! from year through )
from year through
------------------------------------ yo~eses~ce=- sub-menu
foreign losn C
1 Year disbursement starts: ' [ ...... ]
2 Aoortizetion type: constant brlnclplllunnultyl;;:l-l.le
3 lnortlnﬂon period (in years): [ ...... ]
4 Awmortization pald: yenrlylhol!-yurlquu:;-(.e;.ly
5 Grace perfod (in years): [ ...... ]
6 Interest rate (in per cent per year):
from year through
from yesr through
from year through
........ IRl D T sub-menu
foreign overdraft
1 Yesr disbursement starts: -;"
. ~—ad

Interest rate (in per cent per year):

( 22 ] feom yesr through A
from year througn
from year througn

===~~~ COMFAR - DATEN --~e-



. B E S 8 W
- O T S - .- .. .-

VARIABLES

- COMFAR - DATEN ----

hadadn el T SR

local loanm A

=== sub-meny

1 Year disbursement starts:

2 Amortization type: constant pr!aelp-lprolllc
3

Amortization period (in years): [_[0 ]
4 Amortization paia: hnll-yenrlquucrlerly
5 Grace perjod (in years): [ / ]
6§ Interest rate (in per cent per year):
§ (rom year through
from year through
from year through

- - -

~==~ sub-menu
local loen B

1 Year disbursement starts: [ ...... ]
2 Amortization type: comstant prlnclpnllnnnuityl;;;;;;e
3 A-or;txntloa pPeriod (in years): '[ ...... ]
4 -Amortization paida: ye-rlylhll!-ye.rlqun;;::;]y
S Grace perfod (in yeans): [ ...... ]
6 Interest rate (in per cent per year):

from yesr through

from year through

from year through
it b Semcoma ittt OO T ST P sub-menu
locst loan C

Year disbursement starts:; [------]

Azort{zation type: constant prlnclpllllnnullylpro!lle

Amortization period (in yesrs); [ - ]

1

2

3

4 Amortization paid: ye-rlylhnlf-yearlquunr(erly
L

[ ]

Grace perjod (In years): [ ]

Interest rate (In per cent per year):

from yesr through

from year through

from year through
cecmccama L T P, S eeeecccaccammaas cecccmnana ~=-= sub-menu
local overdraft
1 Year disbursement starty: [ |
€ Interest reate (in per cent per year)

22 ] from year through yA
from year through
from year through
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3.1 IRtTIAL PIZRED IBVESTHREET - (Nereige

Columme n[a:cs[c[v[n[n[ulu[u
N =1 Dol R i o Fort i e S gl v
1 Laad
8 .  site preparaifica and
dove lopment
PSSO 50l 1 1o 120 lus2
4 Strneteres snd eivil
eagineering (b)
$ iss. fix. sesets (s)
constir,., iramepert
O Naminmles?7l 1 1o Lis s
] lna, (ix. assets (e)
others
ot 67| 1 | 0 |15 luas
o™ ™z 1 o |8 |32
10 Aunzfliary & serviee
factiliities e
Moo | /o2
12 Inventory
3.1 INETIAL PIXSBD INVESTNEREENTY - (3)ocsl
7 Columme v [ 3 s [ o | fT“; [ ’ [u [u 11
[Ll-ll Description of Depreciation |Sal, v.[Depr.p.|Construciion prese —e lll;nln( po;l;;-- ;:n;;;:;}:y;:;::;
fnvestment 1p. 8. type ] yeors Jper. liper. 2jper. ) [per. 4 [per. 3 fper. & (per. 7 jper. $
13 Land
16 ::::l:;::::nllu and ) -“ . ) 1
Yo ™ s 17 o |20 o4
16 Birseteres snd ofvi) ;| | pTTTTTTpTTTTUTTpTTOTTeT . -
engiasering (b)
17 Ime. fin. sesets (o) TTTTTITTTTYTTTT T YT T T e 1
consir., tremsport r-. ...........................................................
L e PR AP W
19 iIme. fix. assete (o) ) TTITYITTT T T T 1
others
30 Plems, weabinery ana [ | | ITTTCITcl ey
oquipment (o) 30
31 Plens, maodtmery ana [ || T e e oo
ogipment ()
38 Avxililory a serviee r ................................................................................... ]

facilition
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3¢ Inventery
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1. TEXT VARIABLGES

COMPAR - DATEN -~w-e

Haitr - Suk Blend - s,mple ~15:1

-

Profect name:

Date and time:

Remarks: Maximum Scllin Prng-

L N = Y T

Accounting units

and currency: ﬂOUfaan (/f ﬂs ?_‘/ﬁf.‘

$ Product name(s)

Product A: .ﬂ”‘ (Granu/ar)
Product B: .A."."” oniIum _S'u;(_{;k C_jfeqlar_l_
Product C: 20-RA0-/0
Product D: “/‘2.: /7-20
Product E: 1¥-14 1Y

Product p:

sub-menu -

--------------- COMFAR - DATEN <---
1 Poreign currency conversion rate: /.00
2 Lbcll currency conversion rate: 06“7
3 Duratfon of construction (in years): 0[2/3[(/516!1[!
\maximum four years §f half-yearly,

otherwise maximum eight years)

4 Planning during construction: @Ihalf—yurly
$ Cashflow discountin

€ raste (in per cent)

e esscccccncnccne.

-------------~---------

= sSub-menu

year disbursement starts

1 Foreign equity - o(rdinary): F“I“"-
2 Foreign equity - p(reflerred): -"l-"“
3 Foreign subsidy: "./-""
4 Local equity - o(rdinary): “-I"-"
3 Local equity - p(referred); -"I-"“
6 Local subsidy: :::Z::l




7

Loan and overdraft conditions
sub-menu
foreign loen A
1 Year disbursement starts: [-17---]
2 Amortization type: constant prlne-lpil;;;};.le
3 Amortization period (in years): [-;aa--
4 Awmortization paid: lult-yurlquu;-r.t;-r.ly
$ Grace perfod (in years): [--2r--]
6 Interest rate (in per cent per year):
/5% ] from year through
° from year through
from year through
sub-meny
foreign loan B
1 Year disbursement starts: -E?r--]
1 Amortizstion type: constant prlnclpnll;ro.l.l]c
3 Amortization period ‘(in years): [-:5;--]
4 Awortization paid: V half-yelrlyléu;.r-l:r-ly
5 Grace period (in years); [-;r---]
€ Interest rate (in per cent per year): T
3% | from year through [/¢
from year through
from year through
foreign loan ¢ I T submeny

Yesr disbursement starts: ' [““"]

cew-n-

Amortizstion type: constant prlnclpllllnnullylpro!lIc

1

2

3 h-orllzatlou period (in years); ["""J
‘4 -

H

6

Amortization pajd: yenrlylhul!-ye-rly/quorlerly

Grace period (In years): [ ]

Interest rate (4n per cent per yeasr):

from yesr through

from year through

from year through
S tecsecrcacccnmana. el D L T T SO sub-meny
foreign overdraft
! Year disbursement ster(s: [ f ]
§ Interest rate (in per cent per yesr):

22 ] from year through A
from year through
from year througn




2. GENERAL VARIABLES

=~ sub-meny
Jocal loen A .

1 Year disbursement starts: ]

—————-

2 Amortization type: constant pr!aelpalpronle

3 Amortization period (in years): [:2-0“-]
4 Amortization paia: half-yenrlyléu-r.l;‘r-ly
S Grace period (in years): [“}“-]
6§ Intereat rate (In per cent per year:
{5_°%~ | from year through
from year through
from year through
sud-menu
local loan B :
1 Year distursement starts: [ ...... ]
2 A-orl_lutlon type: constant prlnclpllllnnuityl;-r;.f.l-le
3 Anorilullon perfod (in years): ' [ ------ ]
4 -Amortization paid: ynrlyllull-yelrlquu:;.t.e.r-ly
3 Grace perfod (in yeans): [ ...... ]
6 Interest rate (in per cent per year):
from year through
from year through
from year through

~ sub-menu
local losn C

1 Year disbursement starts: [ """ ]
? Asortization type: constant PrlnclpllI.nnul!yl;-r;.{.l-le
3 Amortization period (in yesrs); ['"---]
! Amortization paie; yearly/half-yeariy/quarterty
$ Crace period (in yesrs): [~ ----- ]
¢ Intercst rate (in per cent per year):
from yesr through
from year through
from year through
T T STessmmees-- ===< sub-meny
local overdrart
1 Yesr disbursement starty: ['i']

€ Interest rete (in Per cent per yesr)

] from yesr | through [T¢,
from yesr through
{rom year through

COMFAR -~ DATEN ~---




3.1 fNlYIAL

FIXED INVESTRERT - (flereign
Columms NN cs[o[r[l[olululu
Lines Descriptien of Depreciation [Sesl. v.|Depr.p.{Construction phsee ——o Flanning perlod = year/Ralf-year *)
investment S p. o, type yeare |per. ipper. 2jper. 3 (per. ¢ fper. 3 yper. & (per. 7 Jper. &
) } Land
s - stte prepervretion and
development
3 Structures aad eivil
enginsering (s) .{0 / 0 .ZD I-S-Z
4 Strustures and eilvi}
sagineeriag (b)
| Ine. fix. sssets (a)
conatr., Ltramapert
[ ] Ine, fix, sssets fd)
tachnelogy, stari-sp ‘-‘7 / 0 /f /(
4 Ine. fix. sesets (o)
elhers
[ ] Plant, mssbinery asd
equipment (s) 6~‘7 , 0 ’5 ‘?Il.g
] Plant, machinery and
eqipment (V) ‘a.; ' 0 8 39
10 Avxiliary & serviee
faciliition j
’
11 Pre-preduetion ox-
penditures Jo2
12 Iaveatery
3.4 INITIAL r1xspo INVESTHERERTY - {1)ocel
Columns 1[:; ‘ slclv[o[o[ulu[u
Lises Description of Deprecistion [Sal, v.|Depr.p.|Conetruction pl;oo — Planning pcr'lod = year/bholf-yesr °)
N investoent $p. o, type ] yosrs {per. lfper. 1|per. 3 [per. 4 fper. S jper. & jper. 7 [per. 8
8 l' h.‘ SonEERESS SgenevaveIvesveny
16 B8ite preparation and ) ) -
develiopmant 6‘
18 Structures sad civil] - - e
englasering (a) 5 / (o] Jdo g‘(
18 Stroeisres and elvii T - B
eagimsering (b)
17 Ine., fix. sseete (a) i R DR St A Tt ARASAE Sahhtd i -
. conaly., tremaport
18 Ine. fin. seeete ()| I A Tessasepeece- el Bl R T e e STy
technology, stari-vp | (.67 | fo) s /
19 Ine. fix. sssete (0) i Bl Ainhateil bl e i RAAEEE s RSN esfesccvmeteccccaatances 4
olhers
10 Plent, msebinery and - DR Dbl Srthbbd Sbdeiehs L0d ELETTEE EELTERE! ERPREE efeccncncfacceead
equipwent (a) 30
31 Plent, mechinery and Ehate il il S RS Stabiiahd Al cefececcecpeccccacteccciantanan cefeccennd
sqipment (b)
33 Ausiifary & servies o i hbhid Ahkiehid Renbebid SREEELES EECS LYY PETTSSNE) PINR O S P .
facilttson
23 Pre-predugiien os- - RS Dbkl S S i bbbl Rbhb Al AALLELET EESLIZE] EEREL IS PR PP -4
ponditures ' 8
14 Inventory l‘ Rtk St A B i Sunhddebl Rty cefececcsc]imcmnccfoccnactenacaa. s eecead
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[

1
33
4
t1}
E1 3
37
b3 )
3
(1]
61
62
(2]

[

(L}
[}
(1]
[ 24
[ 1]
ay
10
1
11
13
14
3
16
mn

10

Lines

¢ (= {

ANNUAL PRODOCT

aseescssss.csccancnene ccencae eaceasene
Columne 1
PPN 4 ceammsacasssanenana L O Y .

Description of cost and
cost ad]ustment llem

BEIANEEE N TARSUZURLANETITETARNAARNIADIZT

Raw material (a)
Raw materlial (b)
Utitities
Bnergy
Labour, direct
Maintenance, repairs
Spare parta

Pactory overheads
Adainlstration,
Adalnlstration, non-labour
labour

Marketing,

Merketing., non-labour

3.3.3 S TANDARD

caccceaccscnsccccmnaan

U U=t AN A

Lines Deacrijtion of pro- Product A
ductlon cosle (tem jJvalus/ajvari, \
AL 2GS NAINSAIS ARG INN AR ERACS I NASAAESR RINENAR

Raw material (a) 1)
1)
1)

2)

unit coal .
Raw matlarial {(b) T
uait cost
Otilities p.o.
nergy p.a.
Ladour, direct p.a.
Maint, & repairs p.s.
Spare parts p.s.
Pactory overbead p.a.
Adaia. labdour p.a.
non-lab. p.s.
Rarketing labour p.a.

non-labd. p.s.

total depreec, borne \

labour coate

cescnaa
c~mammca
cecusas
comasas

cncccqad

‘.-a [ o———

1ON co

Inflat,
\p. s,

FaRzassea

Fececaans
b eewaa —-
b eccan- -
e enan
e -———

rPRODUDCTION

doe .

P L
cscanna
cansaas
coscawaa
comeanma
cmcaene
cacacame
P
cosmame
canmees
cossccae

e— ——

STS - (floreign

SCIN A BT

Productition
yes?r 1 jyear 2 jyear 3
ES AL AL R RS R] ]

enavee atecccasscbacacnes
cessese ccencesfeanccan
----- eeafemaccmctucnnna=
cesvassfecacanctian cmanfan
------------ ecefmnacnan
---------- ccacboccanant=a

costra

L T

4

Product B
valus/ajvari. §

2:72¢ _ro0_

Lo

l

value/s
RRVAEBED

58.%22
/-0

ceacaan

cucacsavfecancanfeccncnn

eoscascteccccncafecanaan

escscncnjeanccvefeananas

1) enter oither quantity (units coneumed

- ‘nlo*” -- eon-. on
| |

p. 8.) or o
ine 4

cencese

Product C

varl, A
ANENERAN

oo,

year $
smanann

cmansew
cecsmws
cavecsnw

1

1

- (f)oreign

-
cocanan

T

I

7

l

ccvaca=

Prodact D

value/a
ARAUBEN

730.6

Lo

varl,
REABIIER

/oo

iy 'en wm o

year ?
asEsnsa

cevacned
camenwad
evcaansd
ceaesaed
cscansed
emecaceed
ceeeeasd

cesma=ad

R

¢

yeoar @

LD L L L LR R
cescsnsdimmunanaa
e maanane
.

l

Product B

value/a
sswaAmEn

13648
waA

ecsscosue

varl, \
SuUEEERS

..eQ.

I

year §

amssusw
cncanas
wasscen
ceasanw
cscacaw
DY TR
cocwane
cosecane
cosanae
canname
enswana

value/es
aanaaen

cesmene
seenoaw
csssaas
commame
cemanae
ceuanne
cammawe
ETY Ty
cesanse
cmmwoan
wesanew
esconas
camamne

—sescaa

year 10

I

Product ¥

1t 12

l

] R @ § @ cesccmeseccsnccsesannes ™ een T eaAR ECeaEAcacanEREn IRt asode

year 11}

13

verl, A
saesesan

accaswsed
asecswena
cccsneawd
eancencaad
canusssead
covancnwd
ameooewd
secacmae
cescnaneq
conave ey
coanseened
conscanad
cssmsese

roratms, )

Produvetieon p
year 121yosr 13)year 14
SPaNSSaiNEERESEIPEAtARS

cesnuwejescasscopsaunann

econasefrucanaatocanme

cemccaapecssenay

eessssasisconcnns

16
haose
yesr 1§
I.l-.llJ
cosvensd

cencssead

casacssewd

ceneeend
cenenend
crcecend
semeene
cmemnned
cemunnad

esnccned

leeannasd

o




Lyjavend Je peejeu] pesejus eae #1002 Jvnuur 51 1, aejus [£4
€180 tenuue a0 (*® 'd peansuocy ®3jun) Lypivend doNIie aejue ()

‘e°d ‘qei-uou nl

*9°d anoqe] Jujjenavy [T}4

Saiaiaiabeiabebd LILTTTYY PYNCISpIy SRUpipiripnny S kil Sl L L LT T S adadebd D 1 L2 T T LWy SR

SRR S S— o3 o CECTYRNS ST SRR ST S R SO *e*d *‘qej-ucu 1)
S N ...W-. .N..WNN—. v..w.. “W&W.N ....04.' 2 .0..\. o 2/ O |38 LH]-e-a anoQe|  ‘ujwpy gy
o r““.\ o M& f o N\.Q Oav vnwl_-.oQu altuO!.u --Wn‘-n.lﬁn *w°d pesegisac L101382 got

I N I I N A R N e S NG NG s e ©10vd savds ey

Bbiniadedded ELLII TN EYTVETISY PRGNy S bbb RALELLTY T YT S ialabebdbd ELT LTS PAOip

RALTITITY PRINNNY Syyrigiy SR SO crenn ‘e°d s2jvdes ¢ B LTL EETY)
e eeeee |48 ET) 282 | LTS WETNIEEP | 2706 1028 TG Lt 2p K110 <] VR
| PSS helE | A E R R PEIE| LT O pe2g I o R
N | A A L AR T Lk R T R e e

0, .-W\- WQ..\. a-W..VWo ..ann\c- " uu“-u o;@u\\- !-Nu- - nv‘nWo\'u an.-hvhcs (1 (Q) [vjiervm ary [T}

AOR g Bhinatetd SELAASL] SITTEERS DRSS Mt -:mwww- IS e vyhbd SLSTS Y CTET SO

SN U .-Q..\ N Q“\ s : '/ ez 1005 3jun s
O | TV97 | 007" | 4L 48] 507" S| G) | ATE Gor ~.~..ﬁﬁ:.:..::l-l ..

V tavalesangealy jaealusengea Vv Ciaealagangealy cjaea v/antealy cjpavalejangea V ‘t3valvsenieal me
1% #3e0d uopysn
4 15npoag 8 19nposy g Jomposy 2 i13npoay 8 dompoayg ¥ jonpolg -0ad _uo ._o:n.u_..":% A.:...“_u..

SN 0 0 I O R I I I A Y RNV

1e30(3) - 92800 NOor1xo5a00d0u4g S¥IVaANYZIE g2

RV SR NN O Mt I A A RSN O A I ANt A | snoani-vou “Surssniem  te

cecsnscdanacnce bbb Al A aahdd LI T LYY FPRNOIpRiel SN b Ahhhhbbd SLALEDEE EETTTEPY SONURNY SUNUUy I

dnoquy ‘Jujranaen 3

il RALLZETY P YT PR DIy SINpIpipiyny SRy bbbl RALTYTTVE EXTITEETE DYy SR b e AL LT XYL SO PR reccencad

dNUQEI-uou ‘uojivaiejujepy te

thihaadil ELLLTTTY PTTTTPTY PRpluonly Suipivipuny Sy Seesrcclecncasnactrrennactenncanaanccnae b SR LT FRTPIOUr SR N -

®)e02 anoqey ‘uolIRIIstujmpy os

Shhtdd RALLLIEY EXT YT T Y PRy pupiyipny SRipiirpupny Sy bbbt EALTIITTE ARLLLITY DT TAT IO Sty S S bbbt ELLTT LYY PRPRPay S

*PRINIIAG Ki0)1dwg 1]

thbhhdaibd RAALELIE EXTTTTTY FY PRSPy iy i bbb bl LITTTTETE ELLITTTY Py S Biebdd ALl it SETTEPPY PRy FR

"13ed eaeds [T

A A e dht RALLII LY ELTITTTYY PEPTTITY PRPVRpiny S bbbt At AALELTLY EXTT VLY PSRy Sy S weecdeccecncdecennans B

eJjeday tadusudjuyey i

bbb dl CETLTTITY YT T VY Py Arpipiply ppipiipiny iy ccscaanicce: it Aiheiabebh AALELTTE LY TTTTPY PIGIIGIIEY S Smecasefecccennfeccnnann

12321p ‘anoqeq s

Rl bbbl RhASLIEE LILITTLE CLTTEEEY FYVTPISY SNy SR SO EELEETTY CLTT VPN PRy Ny PR . cecenfinrannaa 4
A3a1aug (Y]

pPoessescacdevavsnsdascsnaan L L LEN EXT T YT YTY DEY Yy yeres Sescasesjecccancondcancsane eRrassccsdonansanfenn Sessfrocccsndnananee meacsecefecacsennn
fesssssadancavan LA AL L L LY DT T Y ¥ T PO pepapay eSoacscstscennne maoSERagessnnsadecnanns - LX LY ..-.—-: ...
(Q) 1vja3)ve mey ce

it RLLITTTY PRIy SO LR L X

posscvoadoveasnncisavonen SemesEey e sstencsnnctannnananfancanan enecccan

() vjad)em ary ()

§t avokilyy 00k 11 svekiot awesl g suas 8 J0ek
o9 0o yd Ue fronpoay Ittt L L T T e R meesees 0B W Yd VO j tOonpoay ML FI'F]

meseserleccecendacncnandacecncaadonanna. emssencdannaan -

b 3vak) ¢ awakl g seak 1 d493h ) e °d W IvawEn{pe yso0d
PU® 180> jo vojidiaasag LEITR |

lllllll Serscesccsccrecnendicnncan

1e20(1) -~ S$31s0DO NOIlld0dq0wad4 TYanNRYy LI e 4




.4 PRODOCTION AND SALES -~ (foreign

R S Aaeren "’3"'["""'[""Z"'I"';'“'I""i"'["';"'l"';"'l ’ 10 I 1 1 14 s

i8] " eI T e L L L LD LE L DL T e T duect lon phaoea
nea Description Inflat. [P roduct )on Pheoase * [year s l"'f IUIY"' |’l¥"' llly'!r l3l¥"' 1eyyear 13

tp year ljyesr 2iyear ljyear djyear S3|yesr ¢ year 7p|Yes
tsazmnan 3zsasamrerrsizazesexzzesaswasasszhzamaass anEsrzacarvanasizssaznelwwnnnanicensunnivannuss sansass S iR Rsicoasanninnannas

PRODUCT A

e Quanllty producedfsold

[*7° TTeeet IR Rhhhhhi hhhhi A """'T"""’F"""' IRt Rkl Dbl """'{""" Teess

“acewme cestencecoriesonnna
N bbbl AL ELETE ERT T PISY PN S ereacecntenaneand LT EY asen -

111 Sales price per unit

- ehoaa - LT - emanae comecnad
hhi bt i AR ELEE EXTELTES DI gy SR P cemesaufoncsscckeccaccatannan meonw -

1112 Total sales tax

emcovecteneneratonnonend

hiaieieinied siabebebebeied L LR LR A iihl UL T sony ISR S AL EETY tabanbiobd (b A L LT TETTEPEE PR

11 Total clher direct ssles coals

iy il AL LT LTY FED DR, Iy D eSSt reemrprenedacbcnnnnenlanncnenfanacnnefenannnclrananee LET L LT TY DR apay

114 Totsl other dir. non-var. coslas

113 Ledbour coats Includ. in 114

b bbbl EAELET LY PRI Sy SR LR T TR -.-..--J-------.--.....- etcecacfesnccnnpenccnnctocnnnonlonnnceclananane

....... AL AR LELEEELEE LR TT IR SRRy Ehh i AL R LI ETT TS PPN P apupuy D S SR Teresee

rPRODUCT 8

118 Quantity producedseoid

S AN i B s e R e T

Db bbb bbbl SRR LR RS S ) LE T T ey I SIS Bhhhd AL S0 ELTTTTPY PUSpppy SIpRIup SRRy S SR cervens

117 Sales price per unit

e el AL L ELEY B EL LT T LT SUP R DI Dbt bl AL N R eL Lt D] DIT YU JRRupiroip IpIipipipiy GIpnomnsy S, emeseae

112 Total sales tax

LR LT TN AP SR, hhi b bbbt ALLLITEY EYEYTTTY DI S wewscarprcnesnclestenncpoenconaclrnanncnbanencae

119 Total other direct aales costs
hhhtht ALY EXET TN DR JIRyinpny SRy S bbbt LR LT ET Y PRERIPIEY STy (IR DI SR semeamnd

120 Tolal other dir, non-var. cosls

m Labour costs Includ, {n 120

b bl i EET TR PRSPy Py SR cacmawa -------].-----.-----.--- LT T TY T

meeeseelanana e D R LTI T T PRIy S, Teesemecbasacasslocansnslocnnreclacnccniionnnaenlioncaee ----..-J

PRODOUOCTY c

) At Shhbiht Beb bbb SERLLLD """'['"""""""'["“"' R A Db SR bbby RASLEED """']

122 Quantlty >roduced/aold

Seceeentecnecncfeimnacafcnncnacfranacna i St MEALL LR EETTTTTY PPy PO DU S evewmsctonconse

1 Sales price per unlit

- Tevmsestecccnanfecarancfanncnnc)enacnna At ieieebh b b AT T TR YRIRE FIpupirpny SRRy S eeemscepercacantnavannn

124 Tols! salea tax

i bl R LR R R Ly FE LT T LY PPy SR bt hhhAT R TP TTTPY RNy SRR S, csevonncfrscnccctannnnan

123 Tolal other direct sales costa

ik ARSI AL LA LT T ER TR PUNRNpIy SEIpE R S hhh i B ALEELT T TTTTY PPy SIiny SO wmoccssdenucncefonanana

136 Tots) otber d17. non-var. costa

el el el EEE LR TR RPN (R S A0 bbbl R PRI I TeteRcsfemasccctacssccnnfesavonrfononencsfonansea

17 Labour costs Includ. In 17§

R S Sl B SLTITISS VPULLE S SRR SN SRR UURR SRR AR




PRt v Cpatdvy 03 dnoqey ot
EETTTTT R R R R R R BT Ry Y R aand LILEILES EETIAEES EELLELTY EE L i Rt

0183 “Jva-vou “J|p JANIC [9j10] YY)

ecsasnafecacssnsfertacancdinncnnn

SIN0D BRI 132410 JANI® |0;0) (421

sencvcsduennana

esssen=d

ee (e)08 e

sssnasnd essncsagesanscsfensnnsafanancenfoviancafoccnnccfenccnnasdfencnnaa

Fececcccgoencnacagrnsanes ssorsvegssabonsnsgaccassaguatsRnaRatunEse EBrORGcsgecAtEEe R ANTEARIcLARSSEtaAR oAt eREtEItE AR AR REcRECGARRLn
TEun J20d 03)2d eagesg iy
b uvcccenfocescenfenianantencaccctecncnonfacsecea .-.o...A.-.o-u- PR P M ITTTITTY Ity FORSINpYL PRI Sy

Ploe/padnpcad Ljjjueny 'Y

RN RS FUIY P SRy Py Sy BRI SRR ST SR NN SRR U SR

4 1oncovuwg

cmeseungs

aneanae

SCT VUi "DRIdu] ®}300d Jnoqey ccr
902 ‘4PA-UOu ‘AP Jeuie (ey0] et

pancsancngesancue

*1

sssdensnsnafsncscnafenscansiosenanvefecncennafrcnnnaafreccnccfcarcaccdfencanna

13041 20410 ei0] e

U SUUUNU FURUUUTY VTR SURUY T NN PRI EFUIEY I VY e I S F

39) sayee (ej0} [ 14

svecsssfressaccfocccsscdensnsnafocnnseafrancenefronasrafrarccccfannunanicncnane

1iun J8d #d12d eapes (331

cscsasngacacennfeanance

preccaants aveseve

pros/paanrasd Lyyrusny set

encsccanicacnane

3 12n00¥%4

F R T L L R L L T LR T e N e N O N N N Y L LT L L T L L L Ly Y Ty e iy i A

€T Vi ‘PNIdul 9102 Jnoqe tee

JUPPONN EYTTTTS DYy PROip T SN T CYTETTI S Iars IS ITTITTYS FHTTIy Frrrny SR Ve W

02 “aeA-uou ‘JIp VIS (902 et

semsansfesnsacsnfrncccna

BINOD BA|VE 138J)P I3RS (Wi0] et

R EEURES LU SN St S

cnscvaa eanssssefecsenas

Re) edies pe)0} (191

esscnssdevnenssfancsensafesancsccfoncencnfoccsassfescncvaquoncsunadnenrenndracancantensanacfacnancngencsnragevncncnafocnanncfoananes

viun 20d e3tad seies st

sanscesdevencsajansccns esncasasdensasasdessassafuasnasscdacncnsafennncnnfecnnanalaccnccnfonenane

ploupeanpoad Lyjrvend 13

R PR PR .......4

a Id206aGo0ud

feTRBIGRTRBNEERBELTIRNRREOR "

R

'lll"l'. -lllll.llu.ull_-‘ nl!l'.ll
anekle s-»~v Ait aesk |'e *d
esnemacses- p 8 B 4 @ VO 1anp o a gl ve j1d313>90g

<l

gi ety el ool asdli
” ”" n~ 1 - " —.-MM..— (4] — 1" - .m-ou- [ u.ﬁ

vy

2e()) - STTVYS AGNY NOILID2ODGQOVWY e




(ALY

cassnse
caassms
amscans

AED
@sw

g1 004

b socanan
"

boscscass

-------
-------
ansasas
aseasas

LHED)

W|esEd

lllllll
sesasan

ED
4371

!

s0oyd

|

sapeRERS
sp de0dk
ve

]

....... tw

conanaad cancmce

At LA

St

lllllllllllllllllllll

"NED
4744

YD
$26L

R1F,
g

t s..» 11 a0k

u_ 4004

!

) O N PO & dusercssccnccncacncncotenncnansen

|

A0

NG| LAY

VoA vs.u..m
DS

R 14

TR0

Vi kis

seavasagsansesnes
esancesdeanaans
casmessqeancans

cssasnsaqecscsan

ILANAILd

1A ory

RUTIRLE

!

|

1L

ot 4034

|

_

&6b17159

sasmans lll'rr-

uREREOBR
¢ dvak

(W LLL

!

-~

H

_

FHEG

sasscasfranccas
sassasa

o

WEY

WZABTZAR

HAED
=27

e

R (/X
N.:.

21222

..ou » s-.a

NED

--------------
anansua
rrrrrrr

assmsas

D

------

g g VED

!

ees| 9008
...“um v avetle
s 08 y

_

.......

llllll

e
zEl

asssana
FI Y]
a

ve _ 1aapeayg

_

.......

lllllll

.......

et u) ‘PAtaul sl1sed Jneqe) [31]

SLE0D *J0A-uSW ‘4P 3RS (FIeL' 9T

03003 88|08 202|P 4810 (00} [§ 24

RO} G300 (o0} [ 1))

Viun 204 035448 sopeg 131

-------

plospednpoad Lyjivend [ 231

S Ad0000N4

lllllll

A1 ul ‘PAIdV] 03803 Jneqe) 11

------- p
01803 '2vA-u0u 4P JANIG W10} ”"e
81803 SB[V 1284 2N (010} 131}

....... 4

ey esfee (Ple)

11vn 228 ad31ad e 0g (X1}

pioespednposd L)jrvend (39

aBasad
ek

ll.-:l
F117]

...oom

henmacad

8 1do2na3o0¥4

....... 1 osn vE CPAI3VL #1903 aneqeT  IS1
....... * 01083 “avA-uev “2|P JONIG (%10l gl
T eiees entee asnarp sswie tnier o
....... 1 xe) sepee (101 0L

JEun 204 #2344 e8¢

pleepranpoad L1 ivend "t

v 2o2naouvd

SRRGERANNERNRGARSEERAOERNISORRGERRARDELDED asheaBDe
‘e *d
RLIFLI]

| ]

vetidédt sare0q

llllllllllllllllllllllllllllllllllllllll

I L

te20(t)

llllllllllllllllllllllllllllllllllllllll

GNY NOCtL2DJ20Q0Nd

I D B |

[




ccccccepeanas sepecsssecqemcnsaatanctacctocccane .-...uou..-.-.. RRbiah R TetTTTTYITTYITTTITTTYT L ot Ul "PALIV] 01003 JneqeT  14)
e N e ] N N s Bt [ O
e o A O Y O o e N T e e e e
PR ETTTTEY P .- T T T T A T Be) seyen (hi0l et
FUSVEO FOVUNOY PO IOUUY AN I A O OV ISP UMY U OO IS AUV B Presiorsnoesd £rituens  aut
4 2120c0u4
ﬁ.-..... eesmcaaganmcna bt St Sebeieiind il Sbinhiebink: tdeiehdebis dbbindvht Adeiehietl kit iiehihid bbbl St b6 RS S 1 T Vi “PALduUl 81803 sneqer ¢zt
Sehabdd SLLIIILE RELELILE EEAOLALS Shbbd bl Abbhbbil Ahbibtbh thtlilil Sblt it Shthitehd Shidbdhd Aebdiietd Shbhbibl SELEttbd CLLIIIEE oLls B 91803 ‘J4vA-uOU ‘4P 28w2e [%10L a2}
S B e e e e R
R O| 6FE5| WD | D | THED| OFEO| HED] BHED] AT | RO IAES | 00 aRed | i a AT
LT T 2R3 SPA TR 29 TR B £ e BhR s T T A a0 e o o

| | 1o09n00uw4

R L L e R L L L L L L L L L

"t U “pRYIINE §1903 Jneqer g9t

pesssssepeesessapesasans

$1903 “Jdwa-NuOV ‘4P 22NIG [V)0} mt

bacavecsfeancnansfascncnnfavansncatenananfeananan Illlll:xlllll!igvlltlllt sssansafescsensfucccaantrcnnancfoncsncnfennsancnfeanacas

S1e0D P00 1302|p J0NI® (%iOL gt

hbosscncncfsvscnacinsacsuainansasanfecancsnapacnnnns lllllll;illllll..lllllll mhmesacasgesen Sesfecsucassfeccnnanta wemtescpesccncnfrsncann

TE) BOteE w0} "

WEY | WD) TS| 0L RO DRV VE VEY TS WV XY WEPLEGLEN ] v s
W A A AR 2 AR AT AR R AR AR AN N A PN

AL At L T Y DL PE PYT TR TP XYY PYCPETYN -1 Y 10Y PRy Piptud v Whghd 4 54

a 1J0060v4

Cihg el il el o ek M ! ) TS PYURT v oy
S 30 8 20O U Y B O Y Y 0 S U SO M

tede(t) ' = SETVYE aANYVY NOJIOn aov g e




bonatpes |

—N

3.5 WORKING CAPITAL REQUIREMENTS
[ Columns 1 [ T2 I: """ [ e
Descri Ption Minioum coverage (in days)
Lines of Sssets ) Products/costs Cash in hand
lLiabilftles lorelgnl loca! foreign l local
==s== —-=EEZc= Ex====xc==r== J===:===::.:::::::::—:::::::::.::::::::.
ASSETS.
182 Accounts receivable/
lcash in hand: 30 30 Vigl 75
INVENTORIES
DRt S
183 Raw material (a): 90 90
184  Raw materfal (b): % 20
185 Otilities: [ 3o - 30
186 Energy: 30 30
187 Spare parts: Jeo J¢o
188 Work in progress: o 0.
189 Finished products: 2 2 J
LIABILITIES
190

Accounts payabls: [“..3;).““[-.5.0-“-]
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TEXT VARIABLES

4
.

~ COMPAR -~ DATEN ----

$ Product name(s)

I 1 Project name: Bl - Quir e~ Opimam — 15y
R P

' 3 Remarks: ,é_/;‘segg.te!._%{{'g-féifﬁ .................
4 Accounting units Tjwajf ot 4 S Doflars J

and currency: Lo Sl 4T ¢ T es

Product A: ufe{( (6!-qnq/¢,)
Product B: Amqeﬂly-@.-..s:u!!:‘.t{ (S‘/ﬂnl‘rJ

Product C: A0-420 -/0
Product p: (- /2-Qo

Product E: 14- 1Y -/y

Product p:

....... - - g

2. GBNExAL VARIABLES

Gl s o
[}
j —

L 2 T,

-------- ~== COMFAR - DATEN ----
l 1 Poreign currency conversion rate: YA
2 Local currency conversion rate: 0-‘66?
3 Durstion of construction (in years): @2[:[1/51611/.
(maximum four years {f half-yearly,
Ootherwise maximum eight years)
. 4 Planning during construction: @Ihnlbyurly

S Cashflow dlscountlng rate (in

per cent)
Secccccna S=Se=~== sub-menu
1 Discounting rate for net present value:

[ Equity and subsidy conditions

Q-----u--------‘--------------------.---------- .ub-menu

Yesr disbursement startg

[

Foreign equity - o(rdinary): F-./“-"
? Foreign equity - p(referred): “7“"
3 Foreign subsidy: ~--;----
¢ Locel  equity - o(rdinery): ===
S Locsl equity - pi{referred): “7""
L e N




2. GENERAL VARIABLES

e eecccccccmeaa

7 Loan and overdraft conditfions

=== sub-meny

foreign loan A

1 Year disbursement starts: [ / ]
2 Amortizstion type: constsnt prlncipalpro{lle
3 Amortizstion perfod (in years): /0 ]
4 Amortization paid: hlll-yelrlqunlrterly
S Grace period (In years): [ I ]
€ Interest rate (in per cent per yesr):
/3% ] from year through
: from year through
from year through
sub-menu
foreign loan B
1 Year disbursement starts: 9 ]
Z Awortization type: constant prlnclpnllproﬂle
3 Amortization period (in years): [ ';7 ]
4 Amortization pajd: unl{-yelrlquu-tlerly
S Grace period (in years): [ / ]
€ Interest rete (in per cent per year):
'S$% | from year through [ /¢
from yesr through
from year through
------------------------------------ St -ecese~ suUb-menu
foreign loan C
1 Yeer disbursement starts: ' [ ]
2 Amortizstion type: constant ﬁrlnelpollnnnultylpro!lle
3 lnortlzlllon period (In years): [ ]
4 Amortizstion pajd: yc.rlylh.l!-yeorly/qu-rlerly
5 Grace perfod (i, years): [ ]
€ Interest rate (in per cent per year):
from year through
(rom yeor through
from yesr through
cecemeccaa L . ceccccconana LE DT P, s=~== jub-meny
foreign overdrart
1 Year disbursement starts: [ ! ]
¢ Interest rate (In per ceny per year):

22 ] from yeor } ] througn A
from yeor throughn
from yesr througn

COMFAR - DATEN ----




2. GBENERAL VARIABLSES

SSS=s=s~eeac COMFAR - DATEN ~---

-— === sSub-menuy
local loan A °
1 Year disbursement starts: /
2 Amortization type: constant priuclp-lproﬂle
3 Amortfization perfod (in years): [_[0 ]
4 Amortization paid: lnlr-yenrlquunrterly
S Grace period (in years): [ / ]
§ Intercst rate (In per cent per year):
I5 %% ] from year through 7]

from year through

from year through
—————— ——- sub-meny

local Joen B

Year disbursement stlarts; [ ]

Amortization type: constant prlnelpallannultylproﬂle

Amortizstion period (in years): [ ]

1

2

3

4 -Amortization paid: yearlylh.lf-yelrlquunrlerly
S

6

- - -" - n - l -'* - N .I ! !
- ~ *

! ' -

- -

Grace period (in years): [“----]
Interest rate (in per cent per year): T
from year through
from year through
from year through
ittt d L ce——ea e L bt el sub-menu
local losn C
1 Year disbursement starts: [ ...... }
2 Amortization type: constant prlnelplllnnnultyl;-r;;.l;e
3 Amortization perfod (in years): [ ----- -]
4 Awortization paid: yurlylhlll-yurlquu:;.t;;.ly
S Grace perfod (in years): [ ...... ]
¢ Interest rate (in per cent per year):
from yesr through
from yesr through
from year through
---------------------.---------------.--------- sub-meny
locel overdrart
1 Year disbursement star(s: ["I-]
€ Intereot rote (in per cent per yesr) T
. rrom vesr [0 throver (T2
l [ from yesr L through




" 3.3 INITIAL PFIXED JIHNVESTHNERT - (flereign
H {
] Columns 1 | o 3 . s[clv[clt[u[u[u
Lises Description of Deprecistion |[Ssl. v.[Depr.p.|Construction prase —o Planaing period = yssr/delf-year "
H investuent % p. a, type [} years |per. 1l)per. 2Z)per. 3 jper. 4 |per. per. 6 gper. ¥ jper. 8
H 1 Land
l.. . site preparation and
. dove lopment
¥ 3 Streectures cad elvil
engineering (s) 5 ] 0 20 207
4 Struetures ond eivil
; oagimesriag (b)
! $ °  Ise. fixn. sesats (a)
ceastr., trasspert
[ ] Ine. fix. ts ()
< l::.-.l:".,.::l:l-up ‘-‘7 l o ’5- 50
? L 4 Ine, fix. aseets (o)
others
B 8 Plant, sachinery and J
’ equipment (s) .67 ! o 15 jase¢ ‘
[ ] Plant, mashinery and
eqigment (b) 125 1} 8 3¢
10 Auzilisry & sarviee
‘ faciiltien
. .
11 Pre-predusti - |
: ,I.'..‘.’:..:: oo o "t J
l ¢ Inventery J‘
3.1 IRITIAL PIXZED INVESTMNENT - (1)ecal
Columms N ‘ s[c[v[u[o[u[nlu
Lises Deseription of D-pne;ulon Sel. v.|Depr.p.Construction plese —e Plenning po;lod = yosr/half-yesr °)
4 N investment $p.os. type [} yesrs |per. liper. 3jper. 3 [per. 4 [per. S yper. § [per. 7 |pes.
T13 Lase awes g
16 81t ] )
3 coveropmont " " éé6
18 Structures and eivil -
| enginesring (a) .( / o 20 /0?
H 16 Strvetures and eivil T
i ongiasering (b)
17 tme. fm. seets ()| | | TTUTTTTTYYTTTCTYTTTYITTTTTT T -
conelr., Lranspert
{ 18 Ine. f1x. ssasts (b) YT - - 1
' technology, start-up | 6.C7 / o 15 A
19 Ine. fin. sssete (o) ( N TTTYTYYTTTT T T ) -
oihers
20 Pient, sinery cad [N R Isst St ARl R Shtind Sttt Rehthidy St ]
}_ oq:ln.::.(l) ve q-r
31 Plent, machinery and TTTTITTYUTTTIT T T D R Rt T
oqipment (b)
‘ 33 Austitary & serviee | | TTTITTTTTTTTTTTCTC I R S TTrTTTYTTT )
fecilitioe J
- el lIIIl EEETTET] PEIPIITY DY ppioy PRGNy Sy PIsn LA EX LT EPFY PYYFRLTE T T YTty iyl Dy
89 Pro-predusition ez~
ponditares 22
‘ TR TERTYPYS A Y A e e A S A Shts Aatbidd Sebtatnd Ieebtits SRaROl ]
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3.5 WORKING CaPiITAL REQUIREMENTS
Columas 1 2 [3 """ Ic

Deascri Ption llﬁlm- covc;nge (ln.:uy;;

Lines °of sssetas Products/costs Cash in hand
liabdilfrjes foreign l local foreign local
ASSETS

182 Accounts recefvable/
Icash in hand: 30 30 Vgl Vi
IN.VBNTORIES

183 Rew material (a): ’. /80 1720

186  Raw material (b); /20 | 120

185 Otilities: 39 3o

188 Energy: 3o 30

187 Spare parts: J60 360

188 Work in progress: 0 ¥

189 Finished products: 2 2 |

1%0

LIABILITIES

Accounts payable:

- -
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) lacoms tax Conslant Toz holl~ Perlod to Periad offadditional tax on preflt

Lines Description Oxconstant| tex rete days elf loss, fox cred.| dletributed tin %)

lavarlable| 1n P. .1 in yesrs in years in years foreign lesal
----------------------------------------------------------------------------------------------------- 1
208 income tax 0 0
descriptors
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g e et Ny Y o O e st A s e
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1. TEXT VARIABLES

COMPAR - DATEN ----

Project name: .élq_iﬁ:&«_%‘/p_{:_&;]/mum =152

Date and time:

Remerks: Maximum _ Se/lir s __)l/([
Accounting wnits TAquaqt’f af as po/be J

and currescy:

-

& W N oo

'S Product name(s)

==~ sub-menu-

Product a: . Urea [6{0’!0/"‘) ]
Product B: | Ammon jum Su I{ffp (f-/anar/J
Product C: | 29 - 20 ~/0

Product D: I3-/2-20

Product K: e /Y-74

Product F:

2. aeNERAL VARIABLES

- - COMFAR - DATEN ~---
1 Poreign currency conversion rate: / 00
2 Local ceurrency conversion rate: d.éké 7

3 Durstion of construction (In years): QZIJI(HIGIHI
(maximum four yesrs ([ Ralf-yesrly,

otherwise maximum eight years)

4 Planning during construction: yearly, half-yesrly

------—-----------------------—----------------

sub-menu
1 Discounting rate for net present value: -/-;.0.]
¢ Equity and subsfdy conditions
----------------------- bt S ahat Ll T sub-menu
Yesr disbursement starte
1 Forelgn equity - o(rdinsry): r--7“"
2 Foreign equity -~ p(referred):; "./.“"
3 Foreign subsidy: ---;--"
4 Local equity - o(rdinary); .“;"“
$ Locat equity - p(referred): “7""
¢ Locel subsidy: .--[---J




-| -'1

3. GENERAL VARIABLES

COMFAR - DATEN -~--

3

7 Loan and overdraft conditions

foreign losa 2

.

1 Yesr disdursement starts: - ]
_ 2 Amortizatioa type: comstant prhe(pii@proﬂle
3 Amortization period (in years): [ /0 ]
4 Amortizstioa paid: nll-ynrlqunrurly
S Graece Period (in years): I
6 Interest rate (in per cent per year):
/5% | from year through
) from year through
from year through
——— sub-meny
foreign loan B
1 Year disbursement starts: r_? ]
Z Amortizatioa type: comastanmt prl-clnllpro!llc
3 Asmortizatioa period: (in years): [ 7 ]
4 Amortizstiom paid: hal!—ynrlquurlcrly
S Greace perfod (in years): [ [ ]
6 Interest rate (in per cent per year):
L8% ] trom year through 3
from year through
from year through
vee - sub-m:nu
foreign loea C

Year dfsbaracment starts; | (]

1

2 Amortizstion type: constant 'Prluelplllunnultylprol!lc
3 Amoriisation perjod (In yesrs): ["""]
4 S
3
¢

Amortization paid: ynrlylh.ll~yurlquunurly

Gresce period (in yesrs): [ ]
Interest rate (in Per cent per year):
from yesr through
from yeor through
from year through
eccmacmcasa. ------------.-----.-------.---------- sub-menuy
foreign overdraft
1 Year disbursement siares: [ | ]

§ Interest rare (in per cent per year):

77 ] trom year through

[rom yeor through
from year through




2. GENERAL VARIABL=S

COMEAR -~ DATEN ----

sub-menu
local loam A .
1 Yesr disbursement starts: -.i---
2 Amortizatioa type: comataat prluelpal;;;.l.l.le
3 Amortization period (in years): [:2{:::7
4 Amortizatioa paid: halt—yenrlqunlrlerly
S Grace period (in years): [------]
¢ Interest rate (In per ceat per year): T
IS5 “ from year through [/
{from year through
from year through
e S sud-menu
local loan B
Year disbursement starts: [ -]

|

2 A-orllx.tlou type: constant prlnclp-lllnu-!tylptofllc
3 Amortization perfod (in yesrs): [“"“]
4 -Amortization paid:
S
s

yclrlyllnlf—ye.rlquuurlerly
Grace period (in yeazs): [ ]

Interest rate (in per cent per year):

from year through
from yesr through
from yeasr through
- ——— sSub-menu
local loen C
1 Yesr disbursement starts: [ ]

2 Amortization type: constant prluclplllannultylpro!lh

3 Amortizetion perfod (in yesrs): ["'" ]

4 Amortization paid:; yurlyllnll-ynrlquunrurly

$ Grace period (in years): [
6 Interest rate (in per cent per yesr):
from year through
{rom yesr through
. from year through
-------------------------------------.--------- sub-menu
local overdraft
1 Yesr disbursement Starts:; [ | ]
€ Interest rete (in per cent per year)
22 ] from year through [ 15
from year through |
from yesr through
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3.5 WORKING CAPITAL REQUIREMENTS
[ Columns R I“";““I"“; """ [""T“
Descri Pifon Minimum coverl‘ge.(ln days)

Lines of assets/ Products/costs Cash in hand
liabilit)es lorclgnl local Iorelgnl local
—¢ 3 ==== EXIZFTZ===Excax=x b ++ + 33 -:::::2:8:-2::::::23-========—
ASSETS.
182 Accounts receivables
lcash in hand: 30 30 5 e
INVENTORIES

A V7 e >

184 Raw meterial (b): /80 /€0

18$ Utilitfes: 30" -5; ]

186 Energy: 30 30

187 Spare parts: 3¢o 366

188 Work in progress: O O

189  Pinfshed products: 2 J 2 ]
LIABILITIES

190 Accounts paysble: [-}8."-1-.5;"-
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