
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

II 

I 
I 
I 

I I 
I 
I 

I 0 ~ I I 
/CJ ,5; 

( I of 2~) 
Volume I 

(Main Report-Final) 

Fertilizer Plant Feasibility Study- Haiti 

Prepared for 

United Nations Industrial Development Organization (UNIDO) 

and 

United Nations Development Programme (UNDP) 

UNIDO Contract No. 90/028/GYL 
UNIDO Project No. DP /HAl/89 /033 

Prepared by 

International Fertilizer Development Center (IFDC) 
Muscle Shoals, Alabama, U.S.A. 

IFDC Contract No. 00926/90 

October ~ ·~90 



I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Volume I 
(Main Report-Final) 

Fertilizer Plant Feasibility Study-Haiti 

Prepared for 

United Nations Industrial Development Organization (UNIDO) 

and 

United Nations Development Programme (UNDP) 

UNIDO Contract No. 90/00.S/GYL 
UNIDO Project No. DP /HAI/89 /033 

Prepared by 

International Fertilizer Development Center (IFDC) 
Muscle Shoals, Alabama, U.S.A. 

IFDC Contract No. 00926/90 

October 1990 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 

I 
I 
I 
I 

Table of Contents 

Executive Brief. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i 
1. 0 Executive SU1111Dary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

1.1 Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
1.1.l Project Promoter/Initiator........................... 2 

1.2 Project Background and History.............................. 2 
1. 2 .1 Historical Development. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
1.2.2 Other Studies and Investigations ..................... 3 

1. 3 Market and Plant Capacity.. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 4 
1.3.1 Current Market Demand for Fertilizer................. 4 
1.3.2 Fertilizer Market Forecast (Total)................... 7 
1.3.3 Total Projected Sales Forecast and Mar~et Share for 

Proposed Project. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
1.3.4 Urgently Needed Support Programs ..................... 10 

1.4 Materials and Inputs........................................ 10 
1.4.l Fertilizer Material Terminology ...................... 10 
1.4.2 Selection of Fertilizer Materials .................... 10 
1.4.3 Sources of Fertilizer Materials ...................... 11 
1.4 .4 Other Material Inputs................................ 11 
1.4.5 Fertilizer and Other Material Input Quantities ....... 12 

1.5 Location and Site........................................... 13 
1. 5 .1 General Location Criteria. . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
1.5.2 Specific Site Features ............................... 13 

1.6 Project Engineering......................................... 14 
1. 6. 1 General Layout. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
1.6.2 Description of Blending and Bagging Process and 

Equipment............................................ 14 
1.6.3 Civil Engineering Works .............................. 16 

1.7 Plant Organization and Overhead Costs ....................... 16 
1.8 Manpower.................................................... 17 
1.9 Implementation Scheduling ................................... 18 
1.10 Financial and Economic Evaluation ........................... 19 

l .10 .1 Methodology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
1.10.2 Total Fixed Investment Cost ......................... 19 
1.10. 3 Project Financing................................... 19 
1.10.4 Total Production Cost ............................... 20 
1.10.5 Financial Evaluation ................................ 21 
1.10. 6 National E<;onomic Evaluation. . . . . . . . . . . . . . . . . . . . . . . . 22 

1.11 Conclusions................................................. 23 
1.11.l Advantages of Project ............................... 23 
1.11.2 Disadvantages of Project ............................ 23 
1.11. 3 Recommendations....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table of Contents 

2. 0 Project Background and History. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 
2.1 Project Background ........................................... 29 
2. 2 Project Promotcr/Ini tiator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
2.3 Project History .............................................. 31 

2. 3. 1 Historical Development. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 
2.3.2 Other Studies and Investigations ...................... 32 

2.4 Feasibility Study............................................ 33 
2.4.l Author ................................................ 33 
2.4.2 Study Title: Fertilizer Plant Feasibility 

Study--Haiti.......................................... 33 
2. 4. 3 Ordering Party. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 

3. 0 Market and Plant Capacity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
3 .1 Demand and Market Study. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 

3.1.1 Determination of Fertilizer Consumption and Market, 

1985-89............................................... 35 
3.1.2 Data and Alternative Projection Methods ............... 35 
3 .1. 3 Market Data and Final Results. . . . . . . . . . . . . . . . . . . . . . . . . 39 

3.2 Sales Forecasts and Marketing of Products .................... 44 
3.2.1 Data and Alternatives ................................. 44 
3.2.2 Marketing Plan and Program for Proposed Project ....... 51 

3.3 The 1992 Marketing Plan ...................................... 65 
3 . 3 .1 1992 Assumptions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 
3.3.2 1992 Sales and Program Objectives ..................... 67 
3.3.3 1992 Marketing Strategies............................. 71 
3. 3 .4 1992 Action Plan...................................... 73 
3. 3. 5 Sales Program Support. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74 
3.3.6 Marketing Plan Evaluation ............................. 74 

4 .0 Materials and Inputs.............................................. 93 
4.1 Definition of Fertilizer Material and Processing 

Terminology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 
4.1.1 Fertilizer Material Terminology ....................... 93 
4 .1. 2 Process Terminology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 

4.2 Characteristics of Fertilizer Materials ...................... 93 
4.3 Selection of Fertilizer Materials ............................ 94 

4.3.l Required Fertilizer Material Physical Properties ...... 94 
4.3.2 Fertilizer Material Chemical Properties ............... 95 
4.3.3 Sources of Fertilizer Materials ....................... 95 
4.3.4 Other Material Inputs ................................. 95 

4.4 Fertilizer Material Quantities and Costs ..................... 96 
4.4.1 Fertilizer Material Quantities ........................ 96 
4.4.2 Fertilizer Material Cost .............................. 96 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table of Contents 

4.5 Fertilizer Material Supply Program ........................... 97 
4. 5 .1 Critical Supply Constraints. . . . . . . . . . . . . . . . . . . . . . . . . . . 97 
4.5.2 Description of Proposed Initial Supply System ......... 98 
4.5.3 Description of Offshore Unloading Scheme .............. 99 
4.5.4 Cost of Offshore Unloading Operation .................. 100 

4. 6 Other Inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
4. 6 .1 Electric Power ........................................ 100 
4. 6. 2 Water Supply .......................................... 101 
4.6.3 Other Materials and Supplies ..•....................... 101 

5.0 Location and Site .•............................................... 111 
5 .1 General Location Criteria .................................... 111 
5. 2 Site Alternatives ............................................ 111 

5.2.1 St. Marc (Freycineau) ................................. 111 
5.2.2 Carries ............................................... 112 
5.2.3 Montrouis (Shada) ..................................... 112 

5.3 Specific Site Features ....................................... 112 
5 .4 Environmental Impact ......................................... 113 

6 .0 Project Engineering ............................................... 117 
6. 1 General Layout. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117 
6.2 Definition of Blending Terminology ........................... 117 
6.3 Description of Blending Process and Equipment ................ 118 
6.4 Description of Bagging System ................................ 119 
6.5 Blending and Bagging Plant Capacity .......................... 120 

6.5.1 Blending Plant Capacity ............................... 120 
6.5.2 Bagging Plant Capacity ................................ 121 
6.5.3 Bagged Product Storage ................................ 121 

6.6 Machinery and Equipment Cost Estimates ..•........................ 121 
6. 7 Civil Engineering Works .......................................... 122 

6. 7 .1 Building Design •·eatures .................................. 122 
6.7.2 Blending and Bagging Plant Building ....................... 123 
6. 7. 3 Other Buildings ........................................... 124 
6.7.4 Materials of Construction ................................. 124 
6. 7. 5 Cost of Civil Works ....................................... 124 

7.0 Plant Organization and Overhead Costs ............................. 131 
8. 0 Manpower .......................................................... 132 

8 .1 Project Staff Organizational Layout .......................... 132 
8.1.1 General Administration and Sales ...................... 132 
8.1.2 Production ............................................ 132 

8.2 Annual Cost of Project Staff ................................. 132 
9.0 Implementation Scheduling ......................................... 136 

9. 1 Tlmet·rame .................................................... 136 



I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table of Contents 

10.0 Financial and Economic Evaluation ................................. 137 

10.l Evaluation Methodology ...................................... 137 
10.2 Total Investment Cost ...................................... 137 

10.3 Project Financing ........................................... 137 
10.4 Total Production Cost ....................................... 138 

10.4.l Annual Production Cost (Composite of All 

Products)................ . . . . . . . ................... 138 
10.4.2 Production Cost by Product .......................... 138 

10. 5 Financial Evaluation ........................................ 138 
10.5.1 Co111Dercial Profitability Criteria (15-Year 

Project Life) ....................................... 138 
10.5.2 Cash-Flow Analysis .................................. 140 

Appendixes Ref er to Volume II 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

List of Figures 

3-1. Physiographical Regions of Haiti. 
3-2. Fertilizer Consumption in Haiti, 1985-89. 
3-3. Major Fertilizer Consumption Areas (1989). 
3-4. Fertilizer Market: Actual for 1985-89; Forecast for 1992-96. 
5-1. Location of Prospective Fertilizer Plant Sites Vith Respect to Major 

fertilizer Consumption Areas. 
5-2. Aerial View of Shada Site at Montrouis. 

6-1. Overall Process Flow Diagram for Proposed Fertilizer-Blending 
and Bagging Plant. 

6-2. Flow Diagram of Blending/Bagging System Used in Optimum Plant Scenario. 
6-3. Blending Unit Used in Simple Plant Scenario. 
6-4. Manual Bagging Operation as Practiced in Many Developing 

Country Locations. 

8-1. Organizational Structure for Proposed Fertilizer Plant. 

1. 

2. 

3. 

4. 

All weights are expressed in metric units and indicated as "tQnnes", 
•t•, or •kg•. In some very special cases (for example, Table 3-9) short 
tons (2,000 pounds), and pounds •1b• are used but these units are 
clearly indicated. 

All financial calculations are expressed in 1990 U.S. dollars (US$). 
Where Haitian dollars are used they are indicated as H $. 

The official exchange rate is H $1.0 is equal to US $1.0. However, the 
current exchange rate (shadow exchange rate) is H $1.5-to-US $1.0. The 
shadow exchange rate is used in all calculations. 

Volume I contains the project rationale, description, and findings. 
Volume II contains the appendixes referenced in Volume I. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1-1. 
1-2. 
1-3. 
3-1. 
3-2. 
3-3. 

3-4. 
3-5. 
3-6. 
3-7. 
3-8. 
3-9. 

3-10. 
3-11. 
3-12. 
4-1. 

4-2. 

4-3. 
4-4. 
4-5. 

4-6. 

4-7. 
4-8. 
5-1. 
6-1. 
6-2. 
8-1. 

10-1. 

10-2. 
10-3. 
10-4. 

List of Tables 

Major Agricultural Area~. 1986 
Annual Fertilizer Raw Material Requirements for 15-Year Project Life 
Total Production Cost by Product for Selected Years of Project 
Major Agricultural Areas and Crops, 1986 
Monthly Precipitation, 1984-87 
Average Yields, Area Cultivated, and Production of Principal Crops, 
1980-86 
Planting Seasons for Major Crops, 1988 
Fertilizer Market, 1985-89 
Fertilizer Recommendations for Major Crops 
1992-96 Fertilizer Market Forecast by Product and Nutrient 
1992-96 Fertilizer Market Forecast by Consumption Areas 
Fertilizer Retail Selling Price Builc~p by Market Centers as of 
Juna 1990 
1989 Pesticide Market by Product Family 
1989 Pesticide Market Share of Importing Companies 
1989 Pesticide Market by Major Crop 
Typical Particle-Size Data for Commercially Available Fertilizer 
Materials 
Typical Chemical Properties (Nutrient Content) of Commercially 
Available Fertilizer Materials 
Production Formulations for Blended NPK Products 
Annual Fertilizer Raw Material Requirements for 15-Year Project Life 
Raw Material Cost Buildup for Offshore Unloading Scheme (Simple Plant 
Scenario) 
Raw Material Cost Buildup for Conventional Bulk Unloading Scheme 
(Optimum Plant Scenario) 
Offshore Fertilizer Material Unloading Data 
Unit Cost of Empty Fertilizer Bags, Fuel, and Electricity 
Estimated Cost for Land and Site Preparation 
Estimated Installed Cost of Machinery and Equipment 
Estimated Cost of Buildings and Civil Works 
Estimated Annual Fixed Cost of Project Staff (Manpower) 
Basic Asswnptions Used for Preparing Financial Analysis of Proposed 
Haiti Fertilizer Plant Project Using COMFARO 
Summary of Total Initial Fixed Capital Investment 
Total Annual Production Cost for 15-Year Project Life 
Total Production Cost by Product for Selected Years of Project 



I 
I_ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FERTILIZER PLANT FEASIBILITY STUDY--HAITI 

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. 1be 

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. In 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%-90% 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 asswned 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 nwnber 

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 

develo?ment of a dealer network that would decrease dependence upon the 

existing importers as dealers, since these importers demand discounts which 

i 



amount to about H $30/t. Of course, the likelihood of increasing the margin 

by developing a special dealer net~·ork is uncertain and will require 

additional investment and operating costs. 

Despite the lack of finaucial feasibility, the proposed project 

embodies a number of possible benefits to the Haitian agricultural economy, 

namely: 

• 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 creation of a responsible agroservic~ company that, in addition to 

supplying high-quality (physical and agronomic) fertilize= products and 

I 
I 
I 
I 
I 
I 
I 

other essential in~uts, would provide an urgently needed package of I 
technical services to help ensure that fertilizers and other inputs are 

• 

• 

• 

used in a cost-effectivt way, thus increasing agricultural prod•.iction and 

improving the economic status of the Haitian farmers and farm wo~kers who 

account for about 75% of the nation's workforce. 

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. 

Ensure the ~vailability of a more appropriate line of high-quality 

fertilizer rroducts 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 goverruncnt agricultural policies. 

In order to provide a more so~nd 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. 

ii 
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Raw Material Procurement--Because raw materials represent 80% or 

~ore of the cost of producti~n. 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 oc~an transport could be arranged. Such an arrangement would ~ake 

advantage of the large tonnage procuremen~ and transport procedures practiced 

by the potential Dominican Republic partneL, 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 tezm and long term, 

includin~ the dealer incentives and costs that will be required to achieve the 

required margin between production cost and selling price. 

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) one or more soil and plant tissue 

testLng laboratories to help determine optimum fertilizer reconunendations, 

(3) short-term credit programs to assist dealers establish wareh~use 

facilities and stock fertilizer products, and (4} an evaluation of the 

agricultural input-output pricing structure to assist the Government of Haiti 

in formulating effective poli~les to promote fertilizer use a~d 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. 

ii 



This study was performed according to the UNIDO Guidelines for 

Preparation of Industrial Feasibility Studies. The layout of the ensuing 

report, beginning with Chapter l.~ Executive Summar:y and ending with 

Chapter 10.0 Financial and Economic Evaluation conforms to these Guidelines. 
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1.0 EXECUTIVE SUMMARY 

1.1 Introduction 

This project deals with the establishment of a fertili~er 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 ~ost 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 quali~y 

of life for the resource-poor Haitian farmers and farm workers who currently 

account for about 75% 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-quP.lity and agronomically 

appropriate fertilizer products at stable prices to help stimulate 

fertilizer use and increased crop production. 



2 

1.1.l 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 (a 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 Societe Financiere 

Haitienne de Developpement 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.l 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 w~uld ensure their 

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

l. Mr. Jean-Michel Cherubin, P.O. Box 13372, Delmas, Port-Au-Prince, llaiti. 

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.O. Box 2040, Muscle Shoals, Alabama, 35660. 
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3 

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 M~scle Shoals, Alabama, U.S.A., was selected to perform the 

study.
3 

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

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 
T t 4 ~oron o. 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 Haiti. 

However, in view of the severe technical, financial, and political constraints 

~f 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. 

1., Hatch Associates Ltd. 1986. Enr,i1werint; & f'in.111ci.1l A11.1ly.<;is, Volume I-· 
The Report, and Volume II··Appcndices .111d Dr.1winp,s, Toronto, Ont.irio, Can.1d.1. 
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1.3 Market and Plant Capacity I 

1.3.l Current Market Demand for Fertilizer I 
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 Domir.ican 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 44% 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 km2 , 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 in~dequate 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. 
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Land Use--The major agricultural areas and the corresponding 

principal crops are shown in Table 1-1. 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 70%. 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 32% of the country's gross national product. 

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 1% of the land. Exclusive of the large farms, there 

are about 620,000 small-scale farms of which 95% are well below 1-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 Con;umption--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 65% 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. 
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Fe~tilizer consumption from 1985 to 1989, by product and nutrient, 

is shown below. 

Fertilizer 
Product 1985 1986 1987 1988 1989 

- - - - - -(t) - - - -
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 
P205 709 666 585 579 582 
KzO 11090 1,025 900 890 876 

Total 7,103 6,675 5,862 5,797 5 I 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 Consumetion 
% of Total 

Consumetion Area Croe Total Product 
{t) 

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 Ca yes Sugarcane/ricP./maizc/ 5 645 

tobacco 
Cap Haitien/others Sugarcane/citrus/coffee 3 386 

vegetables/onions 

TOTAL 100 12,883 
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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: 

F•rt.iliz•r Use C 2roduc t. bas is ) 

1991 CB,.u> 1992 1993 1994 1995 1996 
Crop S•e•nt. _ %_ __ t._ 

_%_ __t._ _%_ t. _% _ __ t._ _ %_ __t. _ _% _ __t. _ 

Food crops 92 11.852 90 12.062 87 12. 134 85 12, 342 85 13.057 85 13. 932 Indust.rhl _8_ .....L..fil _..!.Q_ ~ _11. -1.....lli. _!1. -2...U! _!1. .2.1Q!. _!1. ~ crops 

TOTAL 100 12,883 100 13,402 •• o 13. 947 100 14.520 100 15.361 100 16.390 

1. 3. 3 o"ected Sa es Forecast and Market Sha e for Pro osed Pro"ect 

The foregoing evaluation of Haiti's existing fertilizer market was 

conduGted to establish a benchmark for formulating the proposed project's 

5-year sales forecast (market share) and marketing plan for 1992-96. The 

projected sales forecast for the prcjccc takes into account (1) the current 

fertilizer supply sch<!m<', (2) existing m.Hketing channel!;, and (3) domestic 
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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 ~rinidad, 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. 

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 

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 54% 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 s~pply for 1989 are 

shown below: 
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Source (1989) 

Dominican Republic 
Trinidad/Venezuela/Guyana 
Japan {donation) 

TOTAL 

9 

Quantitv 
Share Volume 

(%) (t) 

54 6,957 
15 1,826 

_g_ 4,100 

100 12,883 

Sales Forecast for Proiect--Given the foregoing total Haitian market 

demand, the market share for the proposed new fertilizer plant project is 

expecced to grow from 30% to 65% during the first 5 years of operation as 
shown below: 

Project Sales Forecast Ct product) 

Total Commercial Market Jaeanese Donation Project Year % Project Share t 20% Project Share Sales 
(t) (t) 

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 

below: 
A breakdown of the total projected annual sales by product is shown 

Product 1992 1993 1994 1995 1996 - - - - (t)- - - - - - -
Urea 2,451 3,560 4,409 5. 316 5,527 Ammonium 57 113 142 177 191 sulfate 
20-20-10 91. 113 11.2 177 191 12-12-20 980 1,582 2,062 2,658 3. 01.9 ll•-14-14 189 7.83 356 532 '>72 ----
TOTAL ) 771 5 />51 7 I 111 8,860 9,57.9 
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1.3.4 Urgently Needed Support Programs 

To bring about the proposed fertilizer plant project sales 

objectives and accrue tt~ national benefits of an integrated agroservice 

industry in Haiti (th~s project and others), the following foreign assistance 

progr3Jlls 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 to promote cost-effective 

fertilizer use. 

4. On-farm demonstrations and field days to show benefits of fertilizer use. 

S. Agricultural input/output pricing study to guide government agricultural 

policymaki~g. 

1.4 Materials and Inputs 

1.4.l 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 produce when it is simply bagged and sold as a 

straight material. 

1.4.2 Sel~_tLon_of_Fertilizer Materials 

Required Fertilizer Material Physical Properties--Since the 

fertili2~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 

grade~ 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) aft~r the product is mixed and haRged. 
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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 •straightsn 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 h~ndle and apply. 

Some product~, 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 oth0 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 Fnr East. 

1.4.4 Other Material Inputs 

In addition to the basic fertilizer nutrient materials, the project 

will require recurring expenses for the follo~ing 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 SO-kg capacity bags, plastic bag liners, wire ties, and ~titct.ing 

thread for packaging the fertilizer products. These materials will bP. 

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 15-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 addition to the 

public utility supply, the project is equipped with an emer['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. llowev~r. a signif:cant 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 drinkin~ 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 liner~. 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.l 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 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 passec. ~·rithin 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 arc being used 

for the manufacture of hand-embroidered cloth. 

In addition to the space required for the embroidered cloth 

operation, the Shada sit~ has cc 1iderable unoccupied space; the site is level 

and has direct access to sea and land transport. An important fcatt1rc of thr 

site is a partially completed wharf that coulcl be rchnbi l it.1ted to compl1·m1·11t 

the proposed raw material unloadinp, schc·me. 
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1.6 Project Engineering 

1.6.l 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: 

l. Unloading of imported fertilizer materials from ocean-going ships which 

may be moored to an offshore anchorage or shoresi~e 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 t~ 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 Blendin& and Baegin& Process and Equipment 

Blending--In the blending process for the optimum plant scenario, 

raw materials are reclaimed 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 dcai~ned 

to gently crush lumpy material while inflicting onlv 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 (clustsr 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 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. 

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 tic. The outer bag (jacket), usually made of woven 

polypropylene, 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. Const~uction 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 m2 is assumed in addition to the space (about 300 m2) required for the 

blending and bagging system and for bagged product storage and truck loading. 

The 1,200 m2 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 m2 bulk material storage area (2,300 m2 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 divide~ into two major groups: 

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

duties and responsibilities of these two staff categories follcws. 

General Administration and Sales--This staff consists of 12 

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

responsible for the entire project. This staff 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. 

3. Scheduling of plant production program. 

4. Dispatching of all products to dealers and other approved accounts. 

5. Accounting, credit, and related financial activities. 

6. Payroll, insurance, bookkeeping, and general administration. 

7. 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 contract labor and 
services. 

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

Administration and Sales 

President and general manager~ 
Technical sales representative 
Finance manager/accountant 
Cashier/bookkeeper 
Secretary 
Messenger 
Security {guard) 

Subtotal 

Plant Operations {Direct Labor) 

Plant superintendent 
Foreman/operator 
Mechanic/operator 
Operator 
Laborer {bag hauler) 

Subtotal 

Number 

1 
1 
1 
1 
1 
1 
6 

12 

l 
l 
1 
2 
2 

7 

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 1-year timeframe is estimated for the engineerin6. 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.l 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 Hodel for Feasibility 

Analyses and Reporting). Unless noted otherwise, all values are expressed in 

1990 US dollars and an exchange rate of H $1.S-to-US $1.0 is used. 

1.10.2 Total Fixed Investment Cost 

The folloving is a sUDUa3ry of the total initial fixed capital 

investment required for the project using a simple and optimum plant scen~rio. 

Summary of Total Initial Fixed Capital Investment 

Oetimwu Plant Sime le Plant 
Item us $ H $ us $ H $ 

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 ,000 109,0CO 152,000 84,000 
Incorporated fixed assetsa 50,000 2,000 15,000 1,000 
Plant machinery and equipmentb 326,800 45,000 250,800 30,000 
Preproduction expendituresc 166,300 0 139,4( I 0 

Subtotal 750,100 222,000 557,200 181,000 

Total Initial Fixed Investment (US $)d 898.150 677,880 
a. Hade up of engineering, project management, and contractor's fee. 
b. Includes mobile equipment. 
c. Hade 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. 

l.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 the 

remaining 50% secured from borrowed funds. w'hile it may be possible to secure 

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

analysis. 
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1.10.4 Total Production Cost 

Annual Production Cost (Composite of All Productsl--The total annual 

cost of productiQn, 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 70%-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. 

Year of Project 

1 (1992) 
2 
3 
4 
5 (1996) 
6 
7 
8 
9 

10 (2001) 
11 
12 
13 
14 
15 (2006) 

Total Production Cost 

Simple Plant 
Raw Materials• Total 
- - ·(thousand US $) 

598.2 {74%)b 
936.6 (80%) 

1,200.2 (83%) 
1,512.8 (85%) 
1,628.6 (86%) 
1,762.0 (86%) 
1, 903 .0 (87%) 
2 ,041. 9 (88%) 
2,174.7 (88%) 
2,294.l (89%) 
2,397.6 (89%) 
2 ,481. 3 (89%) 
2,545.9 (89%) 
2,594.4 (90%) 
2,638.7 (90%) 

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.l 
2,587.8 
2,689.2 
2,778.2 
2,846.7 
2,897.8 
2,944.2 

Optimum Plant 
Raw Materials• Total 
· · ·(thousand US $)· · 

540.1 (69%)b 
845.6 (77%) 

1,083.7 (80%) 
1,366.4 (82%) 
1,471.3 (83%) 
1,591.8 (84%) 
1,719.2 (85%) 
1,844. 7 (86%) 
1,964.6 (86%) 
2 ,072. 5 (87%) 
2,166.0 (88%) 
2,241.6 (88%) 
2,300.0 (88%) 
2,343.8 (88%) 
2,383.8 (88%) 

778. 3 
1,104.2 
1,357.0 
1,657.4 
1,765.8 
1,889.9 
2,020.6 
2,151.l 
2,274.4 
2,380.l 
2,468.7 
2,549.6 
2,611.8 
2,658.2 
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 summ<1ry 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 sch~dule. 
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1.10.5 Financial Evaluation 

Net Present Value and Internal Rate of Return--The following is a 

SWlllllaty 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. 

Discounted Selling Price 

Net present value at 
15% discount rate 

Internal rate of return 

Maximum Selling Price 
{No Discount) 

Net present value at 
15% discount rate 

Internal rate of return 

Simple Plant 

(-) US $1.59 million 
(-) 12.2% 

(-) us $547,000 
6.7% 

Optimum Plant 

(-) US $1.17 million 
2.1% 

(-) 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 

Discounted S~llin& Price 

Year 1 
Year 6 
Year 15 (end of project) 
Cumulative discounted cash flow 

(at 15%) for 15·year project life 

M.1ximum Selling Price {No Disc-ount) 

Year 1 
Year 6 
Year 15 (end of project) 
Cumulative discounted cash flow 

<at 1 s:q for 15-vr>ar Eroj<'n 1 i f (' 

Net Cash Flow 
Simple Plant Optimum Plant 
- - - -(thousand US $)-

(·) 276.7 
(·) 139.5 
(·) 121.7 

(·) 1,588.3 

( . ) 209.0 
62 .1. 

108.7 
( . ) 51, I. 4 

(·) 348.l 
1. 74 

123.6 
(.) 1 . 172. 1 

( . ) 280.5 
203.6 
1,25. 9 

( . ) 131. 2 
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Sensitivitv Analysis--Because tre overall project cost structure is I 
so highly dependent upon the cost of imported raw materials, there is little 

scope for decreasing the f3ctory-gate production cost except by optiJizing 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 assW1ptions 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 Ar.alvsis 
Discounted List f.o.b. Selling 

f.o.b. Selling Price Price (No Discount) 
- - - - - - -(H $/t) - - - - - - -

Urea 287 318 
Ammonium 221 244 

sulfate 
20-20-10 314 347 
12-12-20 287 ~18 
14-14-14 307 340 

Internal rate 
of return, % 2.1 13. 7 

Required• 
f.o.b. Selling Price 

(H $/t) 

322 (35)b 
248 (27) 

352 (38) 
322 (35) 
344 (37) 

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 F.conomic 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%) 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 followinr, conclusions. 
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1.11 Conclusions 

1.11.l 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. 

2. 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. 

3. 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. 

4. 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. 

S. Ensure the availability of a more appropriate line of fertilizer products 

designed for specific crops and agroclimatic conditions. 

6. 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 woulc hav<• to be increased about 

11$ 35/t (US $23/t) over and above the d1scounted sellin~ prices usrd in this 

study. The achievemenr of such an i~crrasc will rrquir~ the comhi11ation of a 
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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 inc~ntive scheme to encourage fertilizer use despite the 

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

the cost of production, anJ. .::.) government policy reforms designed to 

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

1.11.3 Recommendations 

The following recollllllendations 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 transpor~ 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. 

2. Project Financing--Confirm project financing alternatives for fixed 

investment. Also explore ways to secure favorable financing for 

short-term working capital. 

3. 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. 

4. 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. 

5. Other Aericultural Projects--Determine the status and confirm tl1e 

scheduled completion of other agricultural projects, particularly 

irrigation, to more precisely predict total fertilizer market demand and 

market share. 

6. Suprnrtiv<> Tt~chnic.1! Assist.1nc<>·-Detcrmine scope, cost, and sources of 

technical fnput 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 assisr.111cc projccts 

includc> (1) dealer trai11inp, and d~velopmcnt, (2) soil and pla~t tissue 

test inp, l.1bor.1tory to h<'lp dctcrmin<' optimum fc>rti 1 i~er rccomm<>ncl.1t ions, 
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(3) short-term credit programs to assist dealers establish warehouse 

facilities and stock fertilizer products, and (4) an evalu~tion of 

~gricultural input-output pricing structure to assist the Government of 

Haiti in fonr.ulating effective policies to promote fertilizer use and 

increase agricultural productivity. 
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Table 1-1. Major Arricultural Areas. 1986 

Agricultural Area 

Arid and semiarid 
plains 

Mountainous (dry) 
Mountainous (humid) 

Plains (humid) 

Plains (irrigated) 

% of Total 

45 

25 
15 

10 

100 

Population 
Densitv 

(persons/km-) 

77-200 

39-100 
200 

300-400 

650 

Principal Cro>ps 

Maize, millet, 
peas, hearts 

Maize, millet 
Coffee, vegetables, 

fruits 
Rice, maize, 

bananas, fruits. 
sugarcane 

Rice, bananas, 
vegetables, 
tobacco 

Source: Hatch Associates Ltd. 1986. Engirzct?ring & Financial Analysis, 
Volume !--The Report, and Volume Il--:\ppendices and Drawings, 
Toronto, Ontario, Canada. 

I 
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Table 1-2 Annual Fertilizer Raw Material Requirements for lS-Year Prolect Life 

Raw l'!aterialb 
Annual R•w Hateri•l Re51!!irement1

8 

__!ill 1993 1994 --1.ru -1lli ~ ...ill.!_ _!!!L __£Q_Q,Q_ -1Q!l.L .2Q.Q!_ 

Urea 2,383 3,656 4,636 5,719 6,020 6, 514 7,035 7,549 8,039 8, 481 8,863 
St anja :-d a..·:x",rn 1 u.11 

sulfate 50 106 136 172 186 201 217 233 248 262 274 
01a..~~on1u.~ phosphate 

(OAP> 317 515 678 90~ l ,028 l, 112 l, 201 1,288 1, 372 l,447 1,513 
~t~riate of potash (M:>P> 345 574 760 1, 009 l,15i 1,246 1,346 1, 445 1,538 1,623 1,696 
Flller 229 380 502 673 765 828 894 959 1,022 1,078 1,126 
C~nd:t:O~!~S ase~~ 

(bagge;!J ~ , .. ~ _.ill ___!.!.!! __ill _ill _ill _ill --1.Q~ ~ 

TuTAL 3,369 5,305 6,810 8,610 9,299 10,061 10,856 11,660 12,417 13,100 13,690 

a. lnd1ca~;d <J".!ant1t1e~ include allowance !or an overall shr1nkage (loss) of 3.0l, 
b. All materia!s ar<> granular except a!Tl1lon1um sulfate and conditioning agent (clay). 

- -
..l!l.Ql.. ..1lli_ 

9, 173 9, 411 

283 290 

l. 566 1,1507 
1,755 1,801 
1,166 l, 19tl 

_ill _ill 

14,169 14,536 

-
...1Qll_ 

9, 590 

297 

1,637 
1,835 
1,219 

_m 

14,814 

-
~L 

302 

1, 1565 
1, 867 
1,240 

_ill 

15,068 

N ...., 
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Table 1-3. Total Production Cost by Product for Selected Years of Pro1ect 

Year of Project 

Simple Plant 

Year l (1992)--3,271 t t.otal production 

Raw materialsa b 
Conv'Jrsion cost 
Depreciation 
Financial cost 

TOTAL 

Year 6 (1997)--9,768 t total production 

Raw materialsa b 
Conversion cost 
Depreciation 
Financial cost 

TOTAL 

Year 15 (2006)--14,629 t total production 

Raw materials• b 
Conversion cost 
Depreciation 
Financial cost 

TOTA!. 

Optimum Plant 

Year 1 (1992)--3,271 t total production 

Raw materialsa b 
Conversion cost 
Depreciation 
Financial cost 

Year 6 (1997)--9,768 t total production 

a 
Raw materials b 
Conversion cost 
Depreciation 
Financial cost 

TOTAL 

Year 15 (2006)--14,629 t total production 

Raw materials a b 
Conversion cost 
Depreciation 
Financial cost 

TOTAL 

192.9 
39.6 
9.3 

~ 

257.3 

192.9 
21.6 
3.2 
~ 

221.2 

192.9 
18.6 
2.2 

_Q_,_!_ 

213.8 

173.7 
39.6 
12.7 

~ 

246.6 

173.7 
21. 6 
4.~ 

~ 

204. 2 

173.7 
18.6 
3.0 

__ o_._1 

195.4 

Amllonium 
Sulfate 

Product 

(Standard) 20-20-10 
- - - - - -(US S/t bagged product) 

107 .8 199.8 
39.6 39.E 
9.3 9.3 

~ __!12_ 

172.2 264.2 

107 .8 199.8 
21.6 21.6 
3.2 3.2 

~ -2.2-

136. l 228. l 

107. 8 199.8 
18.6 18.6 
2.2 2.2 

_Q_,_!_ ~ 

128.7 220.7 

88.6 183. l 
39.6 39.6 
12.7 12.7 

~ ~ 

161. 5 256.0 

88.6 183.l 
21.6 21. 6 

4.3 4. 3 

~ ~ 

119. l 213.6 

88.6 183. 
18.6 18. 6 
3.0 J.0 

_O_l ~ 

110. 3 204.8 

a. Indicated cost includes allowance !or an ovArall shr1nk.1ge Closs) o! 3.0%. 
b. Includes all direct and indirect costs o! production. 

I 
I 
I 

12-12-20 14-H-14 
- - - - -

I 
163.8 I 39.6 

164.G 
39.6 

9.3 9.3 

~ ~ 

228.4 228.2 

164.0 163.8 
21.6 21.6 

3.2 3.2 

~ ~ 

192.3 192.l 

164.0 163.8 
18.6 18.6 
2.2 2.2 

~ ~ 

:84.9 184.7 

149.4 149.8 
39.6 39.6 
12.7 12.7 
20.6 20.6 

222.3 222.7 

149.4 149.8 
21.6 21.6 

4.3 4.3 

~ _u 

179.9 180.3 

149.4 149.8 
18.6 18.6 

3. :> 3.0 

~ _Q.2 

l; 1. l 171. 5 
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2.0 PROJECT BACKGROUND AND HISTORY 

2.1 Project Background 

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 assi~tance to dealers 

and farmers, to ensure that the correct products arc 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 754 of the 

popul~tion. 

The proposed project desip,n takes into consideration a munhcr 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 forl!ir,n <·xchangc. 
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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. 

In view of thrse 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. 

l. 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. 

3. 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 entrepreneur. 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.ted fertilizers to Haiti) and a group of Haitian investors will be 

involved. Borrowed funds are likely to be obtained from Socirite Financi~rc 

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

5. Mr. Jean-Michel Cherubin, P.O. Box 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. 6 

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 behalf of the current 

promoter. The International Fertilizer Development Center (IFDC) with 

6. International Fertilizer Development Center (IFDC). 1990. "Supplyint 
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.O. 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. 1bis 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. 1be study was completed in 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, financial, and political ~nstraints 

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/111\1/89/033; accepted by IFDC 
May 31, 1990, IFDC Contract No. 0092~/90. 

8. Hatch Associates Ltd. 1986. f..'11,;in<>t!ring & Financial Analysis, Volume I·· 
The Report, Volume Il··Appendiccs and Draw1np,s, Toronto, Ontario, Canada. 

I 
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2.4 Feasibility Study 

2.4.l 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. Yapt:enco, Jr.--Market Development Specialist 

Gene T. Harris--Agricultural Economist 

Jorge R. Polo--Indust:rial Investment/Financial Analyst 

C. John Currelly--Harket/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 t:o the extent: 

possible, additional study and evaluations will be required to achieve a more 

complete input, especially with regard to the following aspects: 

l. 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 asswned 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 maximwn 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 

~roducts (type, price, and quantity). 

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-year 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 Ordering Party 

United Nations Industrial Development Organization (UNIDO) contracts 

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

3.1 Demand and Market Study 

3.1.l Determination of Fertilizer Consumption and Market. 1985-89 

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 da~a 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 1% 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, 80% are unemployed or not working in paying jobs. Women 

dominate the transport and marketing of farm produce. Less than 10% 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 km2
, only about 40% or 1.1 million ha is arable. The climate is 

tropical, but generally semiarid. This is due to the mountain5 dividing llaiti 

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 

dnforcstation, !:Jil erosion, low !;oil fortility, primitive crop production 
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methods, and the lack of a defined national agricultural policy. Crop 

production in rice, maize, and sugarcane is inadequate to keep up with 

domestic demand. The problems in food productior. 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 Hay 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. Yidespread 

deforestation has caused very serious soil erosion in many areas. Most soils 

are thin and exhibit poor water absorption and retention properties. 

Agriculture--About l.l 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 r~mainder owns only about 1% of the land. Exclusive of 

the la~ge farms, there are about 616,700 small-scale farms of which 95% are 

well below 1-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 "vcnly 

throur,hout the y<>ar ,1s shown in T.1hlc 3·'•· 
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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 70%. 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 20% 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 65% 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 ana 

nutrient, is shown in Table 3-5. 

Out of the 12,883 t of fertilizer products used in 1989, 92% or 

11,85? twas consumed in the food crop sector, and the balance (8% or 1,031 t) 

was consumed in the industrial crop sector. Ahout 55% was used durin& the 

first half of the year and 45% in the second half of the year. 

9. Agricultural Sector Assessment, llaic:i, USAID, l'J87. 
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In 1989 nitrogen fertilizer, principally urea, accounted for 65% of 

the market, 12-12-20 for 25%, and the remaining 15% 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 12%, 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. ~ith 

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: 

Consumption Area 

~ctibonite Valley 
Leocane 
Kenscoff 
Foret des Pins 

Cul de Sac 

Les Cayes 

Cap Haitien/others 

TOTAL 

Crop 

Rice/onions 
Corn/industrial tomatoes 
Vegetables (all kinds) 
Vegetables (potatoes/ 

onions/cabbage) 
Tobacco/industrial 

tomatoes/vegetables 
Sugarcane/rice/maize/ 

tobacco 
Sugarcane/citrus/coffee 

v~getables/onions 

% of Fertilizer 
Total Consumotion 

(t product) 

65 8, 373 
2 258 

12 1,546 
7 902 

6 773 

5 645 

3 386 

100 12,883 

Except for the plantation crops or crops cultivated for industrial 

markets, crop far:ning in Haiti is generally primitive, being done by hand 

using hand implements. Harvesting and processing of crop produce is al!;o 

completely manual. In irrigated rice, for example, where 65Z of the 

fertilizer is consumed, land prep.iration, distribution .111d control of 

irrigation water, fertilizer use, an~ other a~ronomic practices are below 

acceptable levels. It is estimated that nearly half of the nutrient value of 

un!a fertili.zcr applied on irrigat!'d ric<" is lost du<• to improper timinr, 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 + P205 + Y~O) 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 t'.1e 

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 durin~ each of the next 3 years and 7Z durin~ 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 

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 oe 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 commercial operation of the project (1992-96) are listed. These 

assumptions evolved from discussions with, and information gathered from, 

those directly or indirectly involved and concerned with the fertilizer and 

agricultural sectors of Haiti. 

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 icfinitely 

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. 10 

5. The newly elected government will place a priority on the rehabilitation 

of the country's agriculture where the majority of its population is 

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

maize, and sugar and to reduce and ultimately eliminM·e food imports. 

10. Vegetables for the U.S. oriental market :;uch •ls hitter melon, hot pepp<~r. and 
Thai eggplant. 

I 
I 
I 
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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. 

7. The total commercial fertili~er market is projected to increase by 5%. 

1993 

1. 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 ~rops annually on 73,120 ha 

of irrigated area. 

2. 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 

consumpti~n 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. 

3. 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 

s~raight nitrogen fertilizers. 

4. 

5. 

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 1993. 

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 

~ontinuation of foreign aid support for the infrastructure projects 

needed to sustain recovery. 

2. Rehabilitation of the irrigation systems will be complete. The 

irrigation system improvements will maximize two croppinis of rice per 

year and will incrc,1se fortil izcr consumption. 
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3. The pending plan for a 15,000-ha irrigation project, funded by the Banque 

Interamericaine de Development (BID), will be implemented to help support 

the new government's food production program. 

4. 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. 

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

1995 

1. 

2. 

3. 

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. 

4. Commercial vegetable production for export will expand because of the 

I 
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availability of low-cost labor and Haiti's proximity to the United States ~ 
market. Increased fertilizer consumption per hectare of land will occur. 

5. Part of the 15,000-ha new BID-funded irrigation system will be 

operational. 

6. An increase of 74 in the commercial market is expected for 1995. 

1996 

1. The fertilizer market will continue to grow steadily as a result of the 

various programs designed to improve the agricultural sector. An even 

~igher growth rate will occur in 1996 if most of the 15,000-ha new 

irrigation system becomes operational. 

2. Improvements in the fertilizer marketing system of the proposerl 

fertilizer plant project will continue to contributn to the market 

growth. 

I 
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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 vf about 

16,000 t. 

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 tin 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: 

1991 <Base) 

Crop Segment. _%_ __t._ % 

Food crops 

Industrial 

crops 

TOTAL 

92 11,852 90 

_8_ __l..Qll_ _!Q_ 

lCO 12,883 100 

1992 

__ t_ 

12.002 

~ 

13,402 

Fertilizer Use 

1993 

_% ___ t __ 

87 12, 134 

-11. _hill. 

100 13,947 

1994 

_ % ___ t_ 

85 12,342 

__!1. ~ 

100 14. 520 

1995 

% __ t_ 

85 13,057 

__!1. ~ 

100 15,361 

1996 

1 __ t _ 

85 13,932 

~~ 

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 254, 304, 234, and 224, respectively. 
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3.2 Sales Forecasts and Marketing of Products 

3.2.l 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. 

2. 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 by truck or sea while the balance of 

the urea is sourced from Trinidad, Venezuela, and Guyana (Dutch origin) 

requiring longer delivery leadtime which soffietimes 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 lb (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 arc 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 addition;,] expense '>f 1.57. of the f.o.b. price for United 
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States banker's acceptance) or United States bank draft. Importation 

from the Dominican Republic is normally paid in cash in U.S. dollars. 

3. Marketing Channels--There are four existing marketing channels for 

handling imported fertilizers in H~iti 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: 

Channel A 
63% (8,116 t) 

I 
Dealer 

Importer/Distributor 

Channel B 
10% (1,288 t) 

I 
Dealer 

I 
Merchant 

l 
Small Farmer 

Channel C 
21% (2,705 t) 

I 
Branch 
Store 

Channel D 
6% (774 t) 

Large Farmer/ 
Plantation 

The margins custom.'lrily made by the importers, dealers, and 

merchants are indtcated in Table 3-9. 

The dealers arc independent traders whose business activities 

include consumer goods, cement, farm supplies, and some pesticides. The 

service providc!d tv farmers i!; usually in the form of pricc dir:counts, 

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 consumptio:1 in 1990 and 1991 because of expansion 

of area to be fertilized. 

I 

I 
I 

4. Phy~ical Distribution--As mentioned earlier, the modes of transport for I 
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_ :tare 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 is scarct. 

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 b~g 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 improv£>d th<' farm-gate prices of rice thus 

encouraging farmers to incr£>ase th£>ir rates of fertilizer application. 

Domestic prices for maize and sugar are relativ.,ly attractive for 

<:rop production. These crops. however, are d'·pendl'11t on limit.•·d 

rainfall. The lack of irrig.1tion water and poor a1~ronomic practic<·s 

limit the production of thes<' crop!•. 

7. 1.ompctit:ion--Fertilizer comp<'tition in llaiti <'Xi!;t!; in thr<'e form!;: 

(a) the fertilizer companic~s from !lw Dominic.111 R<·puhl ic that export to 

Haiti and monopolize tlw co1mn1·rcial complc,x NI'~: hl1·111l 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 54% 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 

15% of the total market requirement. The local companies also 

parr-i.cipate in the sale of the annual Japanese fertilizer donation to 

Haiti. This donor tonnage currently represents 31% of supply 

requirement. The distribution of the fertilizer supply sources in 1989 

is shown below: 

Supply Source (1989) 

Dominican Republic 
Trinidad/Venezuela/Guyana 
Japan (donation) 

TOTAL 

Fertilizer Supply 
I Share Volume 

54 
15 
31 

100 

( t) 

6,957 
1,826 
4,100 

12,883 

The competition from the Dominican Republic is made up of two fairly 

large fertilizer companies: Fertilizantes Quimicos Dominicanos, S.A. 

(FERQUIDO) and F~rtilizantes 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% 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 relatiom;hip with Mr. Cherubin, and 

(c) his confidence in the future of the proposed project. On behalf of 

FF.RQUIDO, he offered .1ssist.111ce in the implement.1tion 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 30% and 16% mat·ket 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 volun:e 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 fer appearance only. 

These two comoanies 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 prt~~ct 

exports which generate U.S. dollars to sustain their need for foreign 

currency required for importing fertilizer. 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 advantap,c to compete with Agri-Supply Co. 

to improve their market sharf'>. Agrotechnique S.A. has not. yet decickd 

whether to support the proposed project and prefers to leave the door 

open. As for the other ilr.porters, the increa!dng complexity ot orderinr, 

from abroad, includine th£' dit ficulty of ohtaininr, ;H:cc·ptahle forl·i1:11 

instruments for payment, mitigate!; ilf~<linst their !;l..1yin1', in the importinr, 

bu!;inesr;. A number of these !;mall importers illdic.1tcd interest in 

joining and investinr, in the company, cl1·pcndin1~ upon the> profitability of 

the proj€'ct. In g1•1wral, th•· int1•r('!;t of loc.il compl't it ion in joininr, 
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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 swan;ary of the market share by company/importer in 1989 follows: 

Product Market 
ComEanyLlmEorter 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 
Has co 218 2 
Darbouco 36 nil 
Others 1,352 10 

12.883 100 

The trend among ct•mpany/importers is to increase their sourcing of 

urea and ammonium sulfale 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 de>nation, the Government of ll.1iti has to recover 60% of 

the f.o.b. cost and generate funds for projects to improve agriculture. 

As this donor fertilizer is sold at lower prices, it not only disrupts 

the free market prices but also cr~ates anomalous transactions. It is 

common knowledge that funds gcne~ated from tht· fertilizer donation~ have 

been "diverted to other projects." 
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9. Credit--Credit availability at the farm level is very limited. Host of 

the transactions are on a cash basis. Importers and dealers extending 

credit are very selective; usually not exceeding 10%-15% in credit sales 

at 2.5% interest per month (30% annual rate). It is of interest to no~e 

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. 

10. Technical and Extension Services for Market Development--Farmers normally 

seek technical advice from dealers who are not usual~y capable of giving 

reliable agronomic information. Government agronomists responsible for 

extending technical services to 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 Lhe 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. 

11. Government Policies--The country has had no stated agricultural policy 

for the past 4 years because the existing government~ were provisional 

while waiting for a new government to be el<,ctc-d. Because of this 

instability most bilateral foreign aid projects havc- been suspc-ndc-ci. 

This includes the agricultural projects funded hy BID for the new 

15,000-ha irrigation system. 

There arc no policies to rcp,ulat<', restrict, or monitor the 

fertilizer hw;inc~;s. F1·rtiliz1:r l>11!;im:!;s pcnnits 01· lic1·nscs an· 

requi r<>d hut .1n' open to <>v<>ryhocly who w.1nts to op1·r;1t<· a f<>rt i 1 i :>:<'r 

business. On th') oth<>r hand, the fertilizer importers have no d(·finNi 

role in the country's ar,i-icult11r.1l pror,r.1ms. ~:x<'(•pt for a "consubr frc" 
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of 3% of the f.o.b. cost, no duties or sales taxes are imposed on 

fertilizer transactions. 

12. Other Allied 8usinesses--Other allied business opportunities that can be 

developed in the country include complementary produ~ts 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 peslicide 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 implemen~s. 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 Marketing Planar~ Program for ProposPd 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 marketinp, channels and physic.11 distribution syst<·ms, 

(3) increased level of technical extension services, (4) equitable fertilizer 

and crop prices, and ('.°.>) appropriate crC'dit f:icilitiC's. The status of tlwsl" 

critical components must be intep,rated into a markC'tinp, 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. 

Sl!llllllarv of Problems and Opportunities--A swnmary of the problems and 

opportunities of the proposed marketing plan follows: 

Problem 

Fertilizer consumption decreased from 
16,038 t in 1985 to 12.883 in 1989, 
a reduction of 20% 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 V<'p,et.1blc and 
other crop areas in the mountains. 

Opportunitv 

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 bnt 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 farmin~. 

(Continued) 
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Problem 

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. 
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Opportunity 

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 fundinp, assistance from foreign 
donoL and investment organizations 
whose mission includes this type of 
technical assistance for aericulturc 
in developing countries. 

(Continued) 



Problem 

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 tiwe 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 nf for .. iv1 currency to import 
the !cL'tilizcr raw mat('rial:; ;md 
complPm(•ntary products. 
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Opportunitv 

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

Initiate an industry-lobbying 
~rganization 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 
fer=ilizer business centers; 
establish a monitorinr, system and 
an evaluation and recording system 
to monitor results/information on 
a monthly basis. 

Develop Lhc complementary products 
bu~iness to r,cn<'ratc adclition.11 
revt>nucs and to maintain a hir,h 
profile int.he at~ricultural 
community. 

Explon• f,·rtiliz1·r 1·:<port 
poss i hi Ii ti PS to ot lwr Cari l>lwa11 
count:ri<·~; for hl1·ncl<"d compl1·x r,r:1dl'~; 

to 1•;11·11 fon•ign currc•ncy. Explor1· tlw 
po~;sibi Ii I y of h.11".r.in1·. hulk 111.itl'ri.il 
for n·-1·xport to ~;mall marki·t:; on ;1 
to 11i11g a r r.111r,1·m1·11t. 

---------·----------------- ---------------
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Information Based Marketing Assumptions--Based on the as5essment of 

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

19S2-96 marketing plan follow: 

a. The assumptions postulated in forecasting the f~rtilizer market from 1992 

to 1996 will prevail (refer to 3.1.3). 

b. The proposed blending and bagging plant can produce quality bagged 

fertilizer grades at costs that can profitably compete in the market 

agains~ prices offered by an efficient fertilizer importer. 

c. 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 

commit~ent 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. 

d. M~st of the existing importers and dealers will be appointed as the 

company's initial marketing and distribution network. 

e. 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. 

f. 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. 

g. The company can profitabLy market proprietary NPK fertilizer blends for 

custom application on plantation and industrial crops. 

h. The company will have the necessary manpower organization and material 

resources to support the sales and marketing plan from 1992 to 1996. 

i. The Government of Haiti will not promulgate policies or regulations that 

will harm the fertilizer business. 

j. The company will be able to obtain an annual market share of 30%, 454, 

55%, 65%, and ~5% out of the total commercial fertilizer market; 204 of 

the sale1 of the annual Japanese fertilizer donation; and participate in 

the business of complementary products for Lhc 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 JaEan Donation Total 
Year % Market Share t 20% Market Share Sales --- ----

(t) (t) 

1992 30 3,271 500 3, 771 
1993 45 5,151 500 S,6Sl 
1994 SS 6,611 500 7,111 
199S 65 8,360 500 8,860 
1996 6S 9,029 500 9,S29 

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

Product 1992 1993 1994 1995 1996 
- - - - (t)- - - - - -

Urea 2,451 3,560 4,409 5,316 5,527 
Anunonium 

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 S72 

TOTAL 3, 771 5,651 7, 111 8,860 9,S29 

Nutrient 1992 1993 1994 1995 1996 
- - - - - - -(t) . 

N 1,302 1,914 2,384 2. 911 3,066 
P:z05 163 252 326 '•84 484 
K:zO 243 384 498 656 743 

TOTAL 1,708 2,550 3,207 3, 996 4,294 
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I 3. Fertilizer sales objectives by consumption area, 1992-96. 

I l992 

Amnonium 

J.rea Cro2 Ur•a Sul!at.• 20-20-10 12·12-20 :4-14-14 Tot.al 

I - - - - - - - - - - ( t.) - - - - - - - - -

Artibonit.• Rice, onions 1.593 37 61 637 123 2,451 

I Leogane Maize. industrial t.01Ut.oes 49 2 20 4 75 

K•nscoCf Veg1ttabl1ts (all kinds) 294 11 118 23 452 

Foret des Pins Potatoes, coCCee, onions, 172 7 69 13 264 

I 
cabbage 

Cul de Sac Tobacco, industrial 147 3 6 59 11 226 

t.OIUtoes. other 

vegetables 

I Ll!S Cayes Sugarcane, rice, beans, 123 3 5 49 9 189 

maize, tobacco, sorghum 

Cap Haitien Cane, citrus, onions. 74 2 3 -11. _6_ ~ 

I 
ot.h•r v•getables 

TOTAL 2,451 51 94 980 189 3, 771 

I 
I 
I 

1993 

Amnon1um 

Area Crop Urea Sulfate 20-20-10 12-12-20 14-14-14 Total ----
- - - - - - - - - - ( t.) - - - - .. - - - -

I Artibonit.e Rice, onions 2,314 73 73 1,029 184 3,673 

!..eogane Maize, industrial tomatoes 71 2 2 32 6 113 

I 
Kensco!f Vegetables Call kinds) 427 l4 14 190 34 678 

Foret des Pins Potatoes. co!!ee, onions, 249 8 8 111 20 396 

cabbage 

Cul de Sac Tobacco, industrial 214 95 17 339 

I tomatoes, other 

veg1tt.ables 

Les Cayes Sugarcane, nee, beans, 178 6 6 79 14 283 

I maize. t.oba~co, sorghum 

Cap Hait1en Cane, citrus, onions, _!QI 3 3 47 8 _!IQ 
other vegetables 

I TOTAL 3.~60 113 113 1,582 283 5.651 
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-:_99 .. 
I 

Aa:mon1um 

Area Cro2 !!!.!!.. Sulht.e 20-20-10 12-12-20 14-14-14 Tot.al I - - - - - - - - - - (t) - - - - - - - - -

Art.iboni t.e Ric:e, onions 2,866 92 ;2 1,340 231 4.6ZZ I Leogane Maize, industrul tomatoes 88 3 3 41 7 !42 
ltensc:o(( Vegetables (all kinds) 529 l7 17 247 43 853 

Foret. des Pins Potatoes, c:o((ee, onions. 309 10 10 144 25 498 

I c:8bbage 

Cul de Sac: Tobac:c:o, industrial 265 9 9 124 21 427 

U..t.oes, other 

vegetables I Les Cayes Sugarcane, ric:e, beans, zzo 7 7 103 18 356 

-..iz•. tobacco. sorgh-

Cap Bait.ien Can•. c:it.rus, onions, ___!,g 4 4 ___g_ ....!.!... ~ I other vegetables 

TOTAL 4.409 142 142 2,062 356 7 .111 

I 
I 

1995 I Anmonium 

Area Cro2 Urea Sul Cate 20-20-10 12-12-20 lio-14-14 Tot.al 

- - - - - - - - - - (t) - - - - - - - - - I 
Art.ibon:te Ric:•. onions 3,455 115 115 l, 728 346 5.759 

Leogane Maize. industrial tomatoes 106 4 4 53 ll 111 

I Kens co!! Vegetables (all kinds) 638 21 21 319 64 1,063 

Foret des Pins Pr.t.atoes. co!!ee, onions, 372 12 12 186 37 620 

cabbage 

Cul de Sac Tobacco, industrial 319 1l ll 159 32 532 I tomatoes, other 

vegetables 

Les Cayes Sugarcane, rice. beans, 266 9 9 133 27 443 I maize. tobacco, sorghum 

Cap Haitien Cane, citrus, onions, ~ -~ __ 5 ~ 16 _ill 

oth"r vegetables 

I TOTAL 5,316 177 177 2,658 532 8.860 

I 
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1996 

Aamon1um 
Area Cro2 Ur•a Sul!ate 20-20-10 12-12-20 !4-14-14 

- - - - - - { t.) - - -

Artibonit• Rice. onions 3,592 124 124 l, 982 372 
Lotagene Maize. inclustriel tomatoes 111 4 4 61 11 
IL'.enscoff V•getabhs (all kinds) 663 23 23 366 69 
Foret d•s Pins Potatoes. coff••. onions. 387 13 13 213 40 

cabbag• 
Cul d• Sac Tobacco. industrial 332 11 11 183 34 

tomato•s. other 

v•g•t.abl•s 
Les Ca:r•s Sugarcane. ric•. b•ans. 276 10 10 152 29 

.. iz.e, tobacco. sorgh..,. 
Cap &aitien Cane. citrus, onions. ~ 6 __ 6 __ 9_1 _!I_ 

oth•r v•g•tabl•s 

TOTAL 5.527 191 !91 3,049 572 

4. F~rtilizer sales objectives by quarters, 1992-96. 

Quarter 1992 1993 1994 1995 
- - - - (t) - - - -

1st (Jan-Mar) 943 1,413 1, 778 2 ,215 
2nd (Apr-Jun) 1, 131 1,695 2, 133 2,658 
3rd (Jul-Sep) 867 1,300 1,635 2,038 
4th (Oct-Dec) 830 1,243 1,564 1,949 

TOTAL 3, 771 5,651 7g111 8,860 

5. Complementary product sales objectives, 1992-96. 

Products 1992 1993 1991. 1995 . (thousand U.S. dollars)- - . 

Pesticides 75 100 120 150 
Sprayers 2 5 5 5 
Seeds 10 30 50 75 
Farm tools 2 5 5 

TOTAL 87 137 180 235 

Total 

6,194 

191 

l, 143 

667 

572 

476 

286 

9,529 

1996 
- - - - -

2,382 
2,859 
2,192 
2,096 

9,529 

1996 
. . -

175 
5 

100 
_5 

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

Rice/soil samples None 1,850 1,925 2,092 2,145 
None (25)a (35)a (45) a (65 )a 

Vegetable/soil None 100 200 300 300 
samples 

Other crop/soil None 100 200 300 300 
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. 
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2. Farm demonstrations and field day programs. 

Level of Activitv 
Croe 1992 1993 1994 1995 

- - - - -(number)- - - . - - -

Rice 
Farm demonstration None 40 so 60 
Field day None 4 4 6 

Vegetables 
Farm demonstration None 10 10 10 
Field day None 1 2 4 

Other Crops 
Farm demonstration None 10 10 10 
Field day None 2 2 4 

TOTAL 
Farm demonstration None 40 70 80 
Field day None 7 8 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 Activitv 
Item/Activity 1992 1993 1994 1995 

Annual fertilizer sales 3,710 5,540 6,91}0 8,690 
objective (t) 

Number of dealers 148 llO 93 86 
needed 

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

Number of quarterly dealer 4 4 4 4 
performance evaluations 

Dealer training programs None 2 2 2 

1996 

70 
6 

10 
4 

10 
4 

90 
14 

1996 

9,950 

66 

150 

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 pror,ram (CPRP) for the 

agricultural comm11nity; a "doing something good and talking about ic~ pro~ram. 

The objective of the CPRP is to establir;h a credible imar,c of the company, its 

products and services, and the company's important role in the agricultural 

development of the country. 
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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. Prizes donated by companies doing 

business in agriculture would be awarded. This should be an annual CPRP event 

for the company. 

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 to 1996. 

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

Strategy 

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. 

Action Plan/Kev Action Steps 

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 sellinp, prices by 
market center location; set up a 
pricinp, mechanism 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 r<'quircd number of de.1lcrs 
sufficient to support thc attainment 
of the sales ohj<·ctiv<•s in 1992; 
execute supply contract agreements 
with dealers/accounts; secure the 
m.1jor sales volume commi tm<·nls ot 
accounts by offcriny, credit lirn·:; 
!;ccu red hy c: ash bomb l t r1·a t c .1!;h 

:idv.1nce for purchases .1s cash bonds) 
lo c.1rn i ntcr1,st; al I action st<•p!; 
to lw completed 2 months before plant 
production l><'p,in!;, 

(Conti mwd) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Strategy 

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· 
mcnt for complex NPK grades for the 
Japanese fertilizer donation. 
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Action Plan/Kev Action Steps 

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 peri~d 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 warehouse), 
secured with post-dated checks, and 
renewable quarterly; similar arrange­
ment to be pursued with plantation 
accounts and lar&e farm accounts. 

Marketing management to negotiate 
with Ministry of Agriculture/ 
Government of Haiti and Japanese 
E::ibassy to supply the complex (Nl'K) 
fertilizer donation from local 
production each yrar startin~ in 1993. 

(Continued) 



Strategy 

Seek foreign funding assistance to 
implement soil and tissue testing, 
farm demonstrations, and dealer 
training develoi·!!!ent progtams. 

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 fl.:litian fertilizer market. 

Rc~ular monitorin~ of competition. 
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Action Plan/Kev Action Steps 

Corporate management to prepare 
and submit proposal to the Special 
Industrial Service (m:IDO) for funding 
assistance with the technical service 
and dealer training programs; to be 
completed 1 month after the plant 
starts production; implementation of 
th~ 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 ~~oject on 
•The Outstanding Rice Farmer and 
Agronomist of the Year" starting 
in 1993 through 1996; project should 
be cosponsored by a civic club, 
Haiti Press Club, and Ministry of 
Agriculture of the Goverrunent 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 c>stablish 
"listening posts" to monitor 
competition and markets; maintain an 
updated monthly fertilizer market 
data, sales, and program results 
report. 

Market inp, manar,<·ment to k<'<'P track of 
competitors' s;iles activities monthly, 
and neutr;diu, tlwir <·!forts. 

(Continued) 
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Strategy 

Develop the allied products 
busin~ss to generate additional 
revenues using fertilizer products 
as the primary sales vehicle. 
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Action Plan/Kev Action Steps 

Marketing management to source and 
negotiate supply contracts with 
supplies of pesticides, sprayers, 
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 Marketin& 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 take~ 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 arc applied to 

ensure that larger and more complicated problems arc not created. 

What is most important ig to understand that problems also create 

opportunities; if these are identified and properly exp!oited, there is most 

likely something to be gained. 
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3.3.l 1992 Assumptions 

The following assumptions are the postulated conditions under which 

the marketing plan will successfully operate in 1992. These are categorized 

into internal and exter~al 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 quality 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 304 share of the 

fP.rtilizer 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 llaiti and the 

Government of Japan throueh it~ Embassy will aercc to source tlie 

supply of complex NPK irades 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 

- - - - - - - - - ( t) - - - - - - - - - -

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 
14-14-204 327 500 827 ----
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% (3,271 t) of the commercial 

market and 20% (500 t) of Japanese fertilizer donation for a total of 3,771 t. 

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 

- - - - - ( t) - - - - - - - -

Urea 613 735 561~ 539 2,451 
Ammonium 14 17 13 13 57 

sulfate 
20-20-10 24 28 22 20 94 
12-12-20 245 294 225 216 980 
14-14-14 47 57 43 42 189 

TOTAL 943 l, 131 867 830 3, 771 

% 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 hy Consumption Area 

Alllnonium 
Area Cro Urea Sul Cate 20-20-10 12-I2-20 14-14-14 Total 

- - - (t )-

Artibonite Rice, onions l, 593 37 61 637 123 2,451 
Leogane Maize, industrial tomatoes 49 2 20 75 
Kenscof f Vegetables (all kinds) 294 11 118 2) 452 
Foret des Pins Potatoes, coffee, onions. 

cabbage 172 69 13 264 
Cul de Sac Tobacco, industr1al tomatoes, 

other vegetables 14 7 3 6 59 11 226 
Les Cayes Sugarcane, rice, beans, 

maize, tobacco, sorghum 123 3 5 49 9 189 
Cap llaitlen Cane, c 1 t.rus, onions, other 

vegetablc.s 74 -2 _l_ ..12 fi _!_~ 

TOTAL 2,451 57 ()4 980 189 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: 

Product 

Urea 
Ammonium 

sulfate 
20-20-10 
12-12-20 
14-14-14a 

Proposed Fertilizer Selling 
Prices to Current Dealers 

(f.o.b. factory gate) 
Per 50-kg Bag Per t 

16.0 
12.5 

17.5 
16.0 
17 .0 

- (H $) - - - - - -

318 
244 

347 
318 
340 

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

The above selling prices will have a <li~counting provision of less 

5%, less 5%. This discount •-1ill be used to service importers and meet any 

price reduction of the foreign competition. With this discounti~g. the net 

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

will be as follows: 

Product 

Urea 
Ammonium 

sulfate 
20-20-10 
12-12-20 
14-14-14 

Net (Discounted) Fertilizer 
Selling Prices to Importers 

Per 50-kg Bag Per t 
- (H $) - - - - - -

14.4 287 
11. l 221 

15.8 311· 
14.4 287 
15.4 307 

Based c~ 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: 



Product 

Urea 
Ammonium 

sulfate 
20-20-10 
12-12-20 
14-14-14 

TOTAL 
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1992 Fertilizer Sales Revenue Objective 
for the Commercial Market 

.farket 
Share Sales Volume Net Price Sales Revenue 

(%) ( t) (H $/t) (H $) 

65.0 2,126 287 610, 162 
1.5 49 221 10,829 

2.5 82 314 25,748 
26.0 850 287 243,950 

--2..:..Q 164 307 50,348 

100 3,271 941,037 

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

to corr.plete the company's product line but also to generate additional 

I 
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revenues. These products include pesticides, seeds, sprayers, and farm tools. I 
It is normal to obtain a 25%-45% margin from these produc·s. Sourcing and 

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

completed within the first quarter of 1992. Marketing will sturt in the 

second quarter of 1992. The 1992 gross sales objective for these allied 

product~ is presented below. Assuming a 25% margin, the projected gross sales 

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

1992. 

1992 Allied Product Gross S<ales Ohjective 

Quarters 
Product First Second Third Fourth Total 

(thousand US $) - -
Pesticides 0 110 30 30 100 
Seeds 0 15 12 13 /10 

. Sprayers 0 2 2 2 6 
Farm tools 0 1 1 ;> 

TOTAL 0 57 115 116 1118 

7. of total 0 39 30 31 100 
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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. 

2. Conduct quarterly sales performance evaluations of the 148 appointed 

dealers and accounts as the basis for selection for further 

upgrading. 

Sales Fromotion/Advertising 

1. 

2. 

3. 

4. 

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 commercials 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 P-arning. 

Soil Testing. Farm Demonstrations. and Dealer Trainin& 

1. Obtain foreign funding assistance to support these programs in 1993 

by submitting funding proposals in the second quarter of 1992. 

2. Develop and prepare the programs of implementation for 1993, 

including dealer participation. 

3.3.3 }992 Marketing Strate&ies 

Taking into account the problems and opportunities of the fertilizer 

mar~et in 1992, the s~rat~gies 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 Nl'K blends alre,1dy accepted 

in the market. 

3. Negotiate to supply complex NPK grade requirements of the Japanese 

fertilizer donation. 
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5. 
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Develop the allied product business to complete the lir.e of products 

cffered. 

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. 

3. 

4. 

Place 

Regularly monitor prices and activities of the competition. 

Package fertilizer prices together with credit and sales programs. 

Establish a pricing mechanism to meet prices of legitimate 

competition. 

1. Respect existing markets of importers and dealers by channeling 

sales through them. 

2. Start 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. 
A summary of the key 

Timeframe 1992 

l. Before January 
1992 

2. Ready before 
.January 

3 _ Before January 

4 _ January and 
monthly thereafter 

5. January and 
monthly thereafter 

IL January and 
monthly thereafter 

1. January and 
monthly thereafter 

8 . April -June 

9. April-June 

10. April-June 

11 . Apr 1 l ·June 

Key Act.ion Step 

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

2. Confidential fertilizer price list. for 
importers. dealers. and direct accounts 

3. Appoint marketing net-rt and execute 
supply agreement. 

4. Monitor prices and activities of foreign 
and local competition to establish Lasis 
for managing the act.ions necessary 

5. Monitor and actively participate in 
government agricultural production 
program; establish liaison with govern­
ment dec1sionmaiters in •gr1culture 

6. Concentrate sales promotional activities 
in Artibcnit.e Valley for rice and 
Kenscoff for vegeta~les (refer to 
Appendix I for sales promotion 
mechanics) 

1. Concentrate on sales service to operators 
of plantation and industrial cr?ps for 
premium custom NPK blend formulations on 
a delivered price basis 

8. Selact reputable performing dealers with 
warehouses to implement forward stocking 
programs <Refer to Appendix II !or 
program mechanics) 

9. Establish account credit line by 
implementing Ca$h bond program to 
generate credit sales on secured basis 
<Re!er to Appendix III !or pro11ram 
m'!chanicsl 

10. Negotiate with Ministry o! 
A11riculture/Gcvernment o! Hai ti and 
Japanese Embassy to source complex 
NPK grades locally !or .tnnual Japanese 
fertilizer donation 

11. Prepare and submit provooal to thu 
~pecial lnd~strial Service Division 
(IJNl!lO) for !unchn11 assi•tance to 
support •oil test.Ing. !arm demon­
str.1tinr.s. and rlnaler t.ra1nin11 pro11rams 

(Conr.1 nu eel) 

Res pons ibi li t.y 

1. Marketing Manag.,...nt 

2. Marketing Hanag111Dent/Technical 
Sales Representative 

3. Marketing Management/Technical 
Sales Representative 

4. Technical Sales Representative 

5. Marketing Management/Technical 
Sales Representative 

6. Technical Sales Representative 

1. Technical Sales Representative 

8. Marketing Management/Technical 
Sales Revresentative 

9. Marketing Management/Technical 
Sales Represl!nt"' 1··e 

10. Marketing M.inagemenr. 

11 Corpordte M.1n.1,,;t•menr. 



Time!r..,., 1S92 

13. October-December 

14. January-June 

15. April 

16. November 
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12. Assist dealer training progtam, 
prepare action plan o! dealer-assisted 
soil testing and !arm demonstration 
progr .. !or 1993 (Re!er to Appendixes IV 
and V !or mechanics) 

13. Select dealers !or dealer training; 
dealer training !or netwcrk development 

14. Source and negotiate supply contracts 
!or pesticides. sprayers, seeds, and 
!arm tools 

15. Start pr01110tional sales or ccmplementary 
products with dealers and other •~counts 

16. PrepAre marketing plan !or 1993 

3.3.5 Sales Program Support 

12. Marke~ing Management/Technical 
Sale~ Representative 

13. M.orketing Management/Technical 
Sales Representative 

14. Corporate Management 

15. Technical Sales Representative 

16. Marketing Management 

Refer to Appendixes I through V for sales program support materials 

for the following programs. 

1. Sales promoti~n (Appendix I). 

2. Forward stocking program (Appendix II). 

3. Cash bond program (Appendix III). 

4. Technical services program (~ppendix 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 frc~ the operations of the 

marketing plan will provide useful information for formulating an improved 

marketing plan for 1993. 
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I 
I 
I 
I 
I 
I 
I 
I 
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I 
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Table 3-1. Major Agricultural Areas and Crops. 1980 

Population 
Agricultural Area % of Total Density 

( persons/km2
) 

Arid and semiarid 45 77-200 
plains 

Mountainous (dry) 25 39-100 
Mountainous (humid) 15 200 

Plains (humid) 10 300-400 

Plains (irrigated) 5 650 

100 

Principal Crops 

Maize, millet, 
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 1--The Report, and Volume 11--Appendices and Drawings, 
Toronto, Ontario, Canada. 



:able 3-2. ~on~hlv Pr•cipit~tion 1994-87 

R•!11on Y•ar Jan. ~ ~ ~ .11.!.L 

Cap !laithn 

Art1bon1te Valley 
a. Gonaives 

b. St. ~arc: 

c. Mai:uaja 

d. M:.zeb:>!a1s 

L•oa•~• 

Furey 

Foret des Pins 

Les Cayes 

Ganth1er 

1994 109.l 
1985 175.8 
1986 155.7 
1987 233.2 

1984 
1995 
1996 
1987 

1984 
1985 
1936 
1987 

1994 
1985 
1986 
1997 

1984 
1985 
1986 
1997 

1984 
1985 
1996 
1987 

1984 
1995 
l9as 
lSS7 

1994 
1335 
1986 
1997 

1994 
1995 
1986 
1937 

1994 
1985 
1985 
1997 

60.9 
0.5 

14 .6 
19.8 

32.5 
0.0 

50.5 
15.0 

45.8 
10.5 
12.8 
18.2 

113. 7 
3.0 

58.6 
6.0 

40.2 
84.6 

105.l 
5.3 

50.8 
15.8 

107.4 
43.4 

51.0 
9.4 

42.2 
34.8 

64.5 
47.8 
55.4 
85.8 

3.4 
11.0 
28.7 

0 

173. 4 
203.9 

18.0 
49. l 

21.5 
8.7 
3.5 

52.5 

58.3 
26.5 
16.0 
8.0 

113. 9 
129.l 
66.2 
71.5 

63.1 
36.4 
10.0 
21.0 

88.3 
29.l 
20.8 
38.2 

100.0 
32.2 
10.8 
47.8 

45. 4 
16.4 
26.4 
42.4 

162.9 
136.3 
19.2 
96.7 

2.9 
5.6 

11. 5 
l.4 

49.8 
261.0 
136.5 
202.! 

33.5 
0.3 

60.5 
65.9 

14.5 
0.0 

228.5 
58.0 

70.9 
55.6 

259.4 
41.2 

53.0 
62.2 

214.8 
29.8 

23.8 
171. l 
168.1 

17 .8 

69.6 
62.6 

139. 8 
22.8 

53.2 
4.2 

66.2 
28.8 

108.5 
91.9 
61. 3 
64 .4 

7.0 
2.1 

17.6 
3.~ 

190.0 
140. 7 
168.5 
501. £ 

39.6 
62.0 
36.6 
56.7 

117. 5 
lH.5 
40.5 
47.0 

73.7 
60.8 

245.8 
145.0 

45.6 
141. 6 
180.0 
201. 0 

28.5 
120.6 
184.9 
153.6 

132.4 
136.6 
149.6 

75.8 

81. 4 
112.7 
203.6 

47. 9 

151.8 
174. 4 
128.2 
102.6 

27.7 
99.6 

138.1 
136.2 

24.5 
46.8 

112.8 
241. 9 

23.3 
44.0 

110.2 
104.0 

81. 3 
150.0 
86.0 
30.0 

480.5 
219.0 
388.4 
358.0 

140. 5 
151.9 
294.8 
411. 0 

200.5 
85. 4 

228.7 
142.0 

400.2 
196.8 
347.0 
149. 4 

209.4 
137.0 
254.2 
321. 0 

170.3 
175.6 
262.8 
110. 9 

146. 4 
1.7 

153.5 
152.4 

Month 
~ ..l.\!.!l'. ~ Sept. 

122.2 
38. 4 
2::..8 
43 .8 

134.0 
77 .0 
74.9 

149.2 

230.6 
58.0 

145. 1 
79.0 

573.6 
l5!l.5 
214.0 
230.8 

260.0 
72.3 

138. 0 
116. 2 

224.7 
49.4 

174. 4 
193.8 

483.6 
105.6 
223.0 
446.2 

0 
142.1 
108.2 
169.0 

71.6 
20.2 

677 .9 
84.4 

36.1 
0 

17.8 
48.l 

- - -(11111)- - - -

32.3 
84.2 
4.5 

17.1 

43.2 
64.6 
65.1 
43.5 

102.6 
2711.5 
162.0 
101.4 

111.2 
150.4 
261.4 
216.2 

214.7 
237.6 
167.8 
220.2 

102.8 
75.9 

142.1 
110. 7 

246.0 
281. 8 
152.2 
162.4 

39.0 
97.6 
79.2 
99.0 

177. 5 
48.3 
41. 4 
73.4 

42.1 
17.6 
6.4 
0 

26.0 
54.3 
40.5 
73.3 

38.2 
78.8 
78.2 
56.6 

185.9 
163.2 
265.5 
144 .8 

126.1 
129.8 
102.2 
178.8 

252.2 
329.2 
129.8 
336.4 

61.4 
116. 7 
139. l 
75.9 

106.6 
150.0 
184,6 
134. 2 

109.2 
130.0 
139.0 
148.2 

76.6 
180.4 
39.8 
77 .o 

11. 7 
86.4 

4.3 
0.7 

139.0 
104.6 
20.2 
79.5 

151.8 
20.7 
33,4 

171.15 

249.5 
159.7 
131.5 
104.1 

742.3 
230.15 
114 .15 
121.2 

332,4 
376,4 
1415. 0 
294,0 

251.0 
216.0 

70.9 
97.9 

259.4 
130.6 
181. 0 
239.4 

258.2 
128.15 
111. 8 
93.0 

409.3 
183.4 
65.9 

135. 2 

114. 7 
138.6 

79.4 
131.7 

~ 

115.0 
80.2 

148.5 
289.3 

20.4 
74,8 
15.2 
53.2 

220,9 
103.1 
54.5 
61.1 

467.9 
382.0 
307.8 
379.0 

257.7 
279.8 
192.4 
2915.2 

158.11 
133,3 
136.3 
141.3 

292.4 
201. 4 
204.15 
351.8 

306.15 
274 .15 

44. 8 
257.0 

116. l 
314.6 
195.15 
421.2 

69.1 
164.8 
96.8 

241.2 

Nov, 

184.l 
94.2 
13.2 

153.0 

37.5 
83,4 

0 
2.5 

14.0 
79.4 
12.5 
45.8 

15.4 
178.6 

11.2 
112.8 

23.3 
174.4 

76.8 
48,0 

12. 4 
150.9 
97.7 
86.2 

57.4 
172.2 

45, 2 
50.8 

13.2 
31.0 
94.0 
27.0 

415.7 
29.3 

185.2 
103.9 

0 
98.l 

145.0 
23.4 

~ource: Republique d'Haiti, Departement de l'A&ric:ulture des Ressourc:es Naturellea et du Developpemeut. 

- - - - - - - - - - - - -

.Jl.!s.... ....!.2.!:.!.L Aver•&• 

52.4 
17.5 
53.1 

247,5 

8.7 
0 
0 

38.0 

1.0 
o.o 
o.o 

411.0 

9.4 
8.8 

21. 0 
40.0 

19. 0 
32.0 
28.4 
51.4 

38.11 
0 
0 

108.2 

17.8 
8.4 

30.8 
88.0 

0 
11. 4 

31.4 
184.0 

2.0 
45.9 
158. 7 

147 .1 

0 
0 
2.1 

31.3 

-

1,217.8 
1,301.8 

898.3 
2, 132.1 

810.8 
514.5 
4112.2 
118.9 

1,308,8 
1,133.9 
1,1112.5 

743.0 

2,830.7 
1,714.5 
2,002.8 
1,912.5 

1, 775.2 
1,1195.11 
1,1139.2 
2,031.2 

1,23~.4 

l,2l3,') 
l,•88.1 
l, 170. II 

2,218.2 
1,494.0 
1,774,11 
1,1131.11 

1, 1158.15 
1, 143.0 
1,200.11 
1,452.l 

1,557.8 
1,4411.1 
1,801.4 
1, 502.15 

461.1 
1525.5 
701. 2 
770. 0 

-

101.5 
108,5 
74.9 

177. 7 

50.11 
42.& 
41.0 
59.9 

109.1 
94.5 
99, 4 
81. a 

235,9 
142.9 
1815,9 
159.4 

147. 9 
157, II 
1315 .15 
1159.3 

102.9 
102.11 
122.3 
117.8 

184 7 
124. ~ 
142. 9 
152.8 

117.2 
95.3 

100.l 
121. 0 

1211.8 
120. 7 
150 .1 
125. 2 

311. 4 
52.1 
511.4 
84.2 

- - -

...., 
a-

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

Crol! % of Total Area 
(ha) 

Maize 22.0 231,250 
Sorghum 14.9 156,250 
Coffee 12.5 132,000 
Beans 8.5 89,655 
Sugarcane 10.8 114,000 
Banana (plantain) 7.7 80,645 
Cassava 2.7 28,000 
Sweet potatoes 5.9 61,905 
Rice (paddy) 5.6 59,250 
Peanuts 4.3 45,355 
Cocoa 1.0 10,400 
Cotton 1.2 12,445 
Taro 0.8 8,665 
Yams 2.1 22,000 

TOTAL 100 1,051,820 

Source: Service de Statistics Agricoles (MARNDR); 

Average Yield 
(t/ha) 

0.8 
0.8 
0.3 
0.6 

50.0 
0.7 
4.0 
0.5 
2.3 
0.8 
0.3 
0.5 
4.5 
5.0 

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 404 of total land area. 
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Table 3-4. Planting Seasons for Major Crops. 1988 

Crop 

Beans 

Maize 

Sugarcane 

Plantain 

Vegetables 

Rice 

Region 

Northern Plain 
Gonaives Plain 
Artibonite Valley 
Cul de Sac Plain 
Leogane Plain 
Cayes Plain 
North East Hillside 
North West Hillside 
South East Hillside 
Artibonite River Basin 
South West Hillside 

Northern Plain 
Gonaives Plain 
Cul de Sac Plain 
Leogane Plain 
Cayes Plain 
North East Hillside 
North West Hillside 
Artibonite River Basin 
South East Hillside 
South West Hillside 

Northern Plain 
Cul de Sac Plain 
Leogane Plain 
Cayes Plain 

Northern Plain 
Cul de Sac Plain 
Leogane Plain 

Northern Plain 
Artibonite Valley 
Cul de Sac Plain 
Leogane Plain 
Cayes Plain 
North West Hillside 
Artibonite River Basin 
South East llillside 
South West Hillside 

Northern Plain 
Artibonite Valley 
Caycs Plain 
South West llillsidc 

Source: Agri News !JSAIO/llaiti. 

Months 

April-Nov. -Dec. 
April-Dec. 
Nov. -Dec. 
Feb. -March- Dec. 
December 
October-November 
February 
April-May 
Feb.-March-Aug.-Sept. 
March-April-Aug.-Sept. 
Feb.-March-July-Aug. 

April-May 
Feb. -March-Aug. 
Feb.-March-August 
Jan. -Feb. -March 
Feb.-March-Aug.-Sept. 
January 
May-June 
March-April-May-June 
March-April-Nov.-Dec. 
March-April 

Oct. -Nov. 
March-April-May-June 
March-April-May 
March-April 

March-April 
March-April-Aug.-Sept.-Oct. 
March-April-May-Aug.-Sept.-

Oct. 

Sept. -Oct. 
Nov. -Dec. 
Aug. -Sept. -Oct. 
Oct. -Nov. 
Sept. -Oct. 
Oct. -Nov. 
Aug. ·Sept. -Oct. 
March-April-May-Aug. 
April-May-June 

Aug. ·Oct. ·Nov. 
January-July 
Fcbru:1ry-Aut~· 
July 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 3-5. Fertilizer Market. 1985-89 

A. Product 

Fertilizer 
Product 1985 1986 

- - - -

Urea 9,623 9,043 
Ammonium sulfate 802 754 
20-20-10 321 301 
12-12-20 4,811 4,521 
Composite a 

(14-14-20) 481 452 

Total 16,038 15,071 

B. Nutrient 

Nutrient 1985 1986 
- - - -

N 5,304 4,984 
P20s 709 666 
KzO 11090 11025 

Total 7,103 6,675 

a. 14-14-20 is composite average nutrient 
products. 

Source: IFDC in-country data. 

1987 1988 1989 
- (t)-

7,942 7,853 7. 729 
662 654 644 
265 262 258 

3,971 3,927 3,221 

397 393 11031 

13,237 13,089 12,883 

1987 1988 1989 
- (t)-

4. 3·,7 4,328 4,273 
585 579 582 
900 890 876 

5,862 5,797 5,731 

analysis of miscellaneous 
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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) 

a. N-P205-Kz0. 

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 

Source: Agricultural Services S.A. (ASSA) 1983 :alendar. 
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Tabb 3-7. 1992-96 Fertilizer Market Forecast by Product and Nutrient 

A. Product 

Year 
1992 1993 1994 199'5 1998 

COllllller::hl Japan Total Cocmerchl Japan Total Conmerc!al Japan Total Conmercill Japan Total Conmercial Japan Total 
Product Market Donation Market Market Donation Market Market Donation ~ Market Donation ~ Market Donation ~ 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - (t) - - - - - - - - - - - - - - - - - - - - - - - - - - -

Urea 7,086 l,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 11,0511 
Anl:>on i um 164 500 664 229 500 729 240 500 740 2!17 !100 757 278 !100 778 

sul!at• 
20-20-10 273 0 273 229 0 229 240 0 240 2!17 0 2!17 278 0 2711 
f2-i2-20 2,83!1 500 3,335 3,20!1 !100 3,705 3,486 500 3,986 3,858 500 4,358 4, 44!1 500 ", 114!1 
14-H-20a _lli _lQ.Q. ~ ~ _lQ.Q. -1.....Qll ___§fil _lQ.Q. ...!...ill --1.ll _llQ 1,272 ___!U _llQ ..J...lli 

(COO-;x>sit.e) 

tot.al 10,902 2,500 13. 402 11,447 2,500 13,947 12,020 2,500 H,520 12,861 2, 500 l!l,381 13, 890 2,!100 111,390 

B. Nut.rient. 

Nut.~ --1.llL ~ _!llL. ~ ...ll!L 
- - - - - - - - - - - - - - - (t) - - - - - - - - - - -

!'i 4,460 4. 571 4. 724 4,921 5, 165 

P205 601 641 680 752 836 

K2o -ill. ___JU! l, 04 l 1,152 1,283 

tot.al 5,964 6,190 6,446 6,825 7,284 

a. 14-14-20 is cocipusit.• average ~utrient analysis of miscellaneous products. 

-

00 

""' 
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Table 3-8. 1992-96 Fertili%er Market Forecast bv Conou:notion Are~s 

1992 
h'Toon i u.."D (Composite) I 

Area Cro2 UrPa Sulfate 20-20-10 12-12-20 14-14-20 Total 
-(t) - -

Artibon1te Ric~. onions 5,256 431 177 2, 167 679 8. 711 
Leogane Maize. industrial tomatoes 16'! lJ 5 67 21 268 I 
Kensco!! Vegetables (all kinds) 970 80 ~3 400 125 1,608 
Foret des Pin~ Potatoes, co!!ee, onions. 566 46 19 233 73 938 

cabbage 
Cul de Sac Tobacco, industrial 485 40 16 200 63 804 I 

tomatoes, other 
vegetables 

Les Cayes Sugarcane, rice. beans. 404 33 14 167 52 670 
maize. tobacco, sorghum 

Cap Hait!en Cana, citrus, onions, other 243 20 8 100 Jl 40Z I 
vegetables 

TOTAL 8,086 564 273 3,335 l,04~ 13. 402 I 
I 

1933 
A.'Tlnon i u.'TI (Compo'-ite) 

Area Cro Urea Sul!~te 20-20-10 12-17.-20 l4-l4-2U Tot~ 
-(t) - I 

Artibonite Rice, onions 5,338 4 74 149 2.408 697 3,061) 
Leogane Mai%e, industrial tomatoes 164 15 5 ,,, 21 ].79 
Kens co!! Vegetables (all kinds) 985 87 27 44 5 129 l. 6 i4 
Foret des Fins Potatoes, co!!ee, onions, 575 51 16 259 75 976 

cabbage 
I 

C•ol de Sac Tobacco, industrial 493 44 14 222. 64 037 
tomatoes, other 
vegetables 

Les Cay es Sugarcane, rice. beans, 411 36 l I 185 ~4 697 I 
maize, tobacco, sorghum 

Cap Haiti en Cane, citrus, onions. other 246 22 !I: 32 418 
veget.1hles 

TOTAL 8,212 729 223 J,705 1. 072 i3. 94 7 I 
·------

(Contrnu<!d) 

I 
I 
I 
I 
I 
I 
I 
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I TU.le 3-8. 1992-96 Fertilizer Harl<et Forecast. bv Consumption Areas (Continued) 

I 1994 
ltalDoni ... CCmiposite) 

Ar•• Crol! Urea Sulfate 20-20-10 12-12-20 14-14-~ Tot.al 
-(t.) - -

I Art.ibonit.e Ilic•, -ions 5,494 481 156 2.591 716 9,438 
Leogane Maize, industrial t.amat.oes 169 15 5 80 22 290 
ICenscoff Vegetables Call kinds) 1,014 89 29 478 132 1,742 
Foret. des Pins Pot.at.oes, coff-. -ions, 592 52 17 279 71 1,016 

I cabbage 
Cul de Sac Tobacco, industrial 507 44 14 239 66 871 

t.c.at.oes, other 
vegetables 

I 
Les Cayes Sugucene, rice, beans. 423 37 12 199 55 726 

-ize, tobacco, sorgb ... 
Cap Hait.ten Cane, citrus, onions. other 254 22 7 120 33 436 

vegetables 

I 
TOTAL 8,452 740 240 3,986 1.101 14,520 

I 1995 
/llllnOni- CCmiposit.e) 

Ar•• Crol! ...!!!:!! Sul ht.a 20-20-10 12-12-20 14-14-20 ~ 

I 
- - - - - -(t.) - -

Art.iboni t.• Rica, onions 5,666 492 167 2,833 827 9,985 
Leogane Maize, industrial t.omat.oes 174 15 5 87 25 307 
ICenscoff Vegetables <all kinds) 1,046 91 31 523 153 1,843 

I 
Foret des Pins Pot.at.oes, coffee, onions, 610 53 18 305 89 1,075 

cubage 
Cul de Sac Tobacco, industrial 523 45 15 261 76 922 

t.amat.oes, other 
vegetables 

I Les Cayes Sugarcane, rice, beans, 436 38 13 218 64 768 
maize, tobacco, sorghum 

Cap Hait.ien Cane, citrus, onions, other 261 23 8 131 38 461 
vegetables 

I TOTAL 8, 111 757 257 4,358 1,272 15,361 

I 1996 
Anllloni,.. CCQDPC>sit.e) 

Area Cro2 ....!!!!! Sul ht• 20-20-10 12-12-20 14-14-20 Tot.al 
-(t.) - -

I Art.ibonit.e Rice, onions 5,887 506 181 3,214 867 10,654 
Leogane Maize, industrial t.omat.oes 181 &6 6 99 27 328 
ICenscof! Vegetables Call kinds) 1,087 93 33 593 1110 1,967 

I 
Foret des Pins Potatoes, coffee, onions, 634 54 19 346 93 1, 147 

cabbage 
Cul de Sac tobacco, industrial 543 47 17 297 110 983 

t.omat.oes, other 
veaetabln 

I 
Lws Cayes Sugarcane, rice, beans, 453 39 14 247 67 820 

mai%a, tobacco, sorghum 
Cap Hait.ten Can-.. citrus, or.ions, other 272 23 8 148 40 492 

vegetables 

I 
TOTAL 9,056 778 278 4,945 1,333 16,390 

a. 14-14-20 11 composite average nutrient analysis oC miscellaneous products. 

I 

I I 
F 



f.ttle 3·8. F1rtili11r 11\111 Stllina Prlst lyildup bx Marktt C1nt1r1 11 pt Jynt 1910 

b1:t.-•11-runc• 
AS a 

IS•n•co(( le!! SC•z•! An&b!mU• 
Source: Domlnlc.n lepo.abllc Ucea oc Una or 

s~ 
Urea or IJ!. Urea or IJ!. 

b;r: Truell t.o: 12-u-10 ao-20-10 !t.andard 12-12-22 20-20-10 12-u-10 ao-10-10 Sllb &a-u-ao ao-ao-10 <•>b 
- - • - - - - - - - - - - - - - - - - - - - - - - - - - ·CH I> - - - • - • - - - - - - • - • - - - • - - - - -

tot.al lended co•I. of product. 
(per •hort. t.on> 301.11 331.111 235.115 311.111 341.11 2U,87 323.23 352.51 250.01 314,H 343.115 241.44 

l11pe»rt.er -rkup (per 100-lb bq) 1.00 1.0D 1.00 1.DO 1.00 1.00 1.00 1.00 1.00 1.00 1.DO 1.00 
l11pe»rt.ec 1elll111 pctc• (per ehort. t.on) 321.11 351.11 255.6' 331,H 311.11 215.17 343.23 372,'1 270.01 334.H 3113 .115 211.44 

(per 100-1.b baa> 11.41 17 .111 12.71 111.114 11.41 13.21 17.18 11.113 13.50 111.73 11.20 13,07 
_ Dealer auk\lp (per 100-lb baa> o.oo 0.00 o.oo 1.00 l,00 1.00 o.oo o.oo 0,00 1.00 1.00 1.00 

De•l•r ••lllna pctc• (per ahorl. t.on> 321.11 351.11 255.15 351.111 311.11 215.117 343.23 372.51 270,01 354.H 313.115 Hl,44 
(per 100-lb b .. ) 11.41 17 .111 12. 71 17 .114 111.41 14.21 17.18 11.113 13.50 17. 73 11.20 U,07 

tterchant. -cllvp (per 100-lb bq) II.A. ll.A. II.A. 2.00 2.00 2.00 1.50 1.50 1.50 3.50 3.50 3.50 
S..ll renter r•t.•ll price 

(per abort. I.on) M.A. M.A. N.A. 311.H 428.18 325.17 373.23 402.51 300.01 424.H 4.53,U 351. 44 
Cper 100-1.b baa> II.A. II.A. II .A. 111.114 21.41 11.21 11.H 20.13 u.oo 21.23 22.70 17,.57 

00 
~ 

Source: Doainlcui lepo.abllc 
by lotlt. (700 Short. Tona) St., t!!rc fort.·111-Prigce 1S•n1coU le•! §i:•l;H Artlbonlt• 
t.o St.. Hare, Thence Urea or AS Urea or AS Urea or ASb Ur•• or AS Un• or ASb 
bz Truell t.o: 1z-i2-20 ao-20-12 standard u-12-20 H-10-10 l!tandard u-12-20 12-20-10 ...ill:... 1z-1a-a2 12-10-10 lllb 12-12-20 10-20-10 ...ill:... 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - •(H $) - - - - - - - - - - - - • - - - - - - - - - - - - - - - - - - - • - -

Tot.al luide>i coat. of 
product. Cper ahort. ton> Hl.U U7.112 2:u.as 301. 54 331.04 232. ;1 317. 40 341.10 243 .113 325.21 354.72 251.45 302.41 331.H 228. 71 

1.,octar -rllup 
Cper lOO•Ut baa> 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 

1..,ort.er aelltna price 
(per abort. t.on> :Ul.U 3U.IZ 20.15 326,54 3'6.04 252. 77 337.40 3H.IO 283.13 34',.21 374.72 271.45 322.41 351.H 241.71 
<per 100-Ut b•a> 15.12 17.40 12.23 11.33 17,10 U.14 11.17 18.35 13.11 17.H 11. 74 13.57 1&.12 17.80 12.u 

- Dul-er .. r11.11p 
(per lOO·l.b bea> 1.00 1.00 1.00 o.oo o.oo o.oo 1.00 1.00 1.00 1.00 1.00 1.00 ~ 00 1.00 1.00 

Dealer aalltna price 331.42 317.12 214.15 326.54 351. 04 252. 77 U7.40 316.IO 283.13 315.21 314,72 2111. 45 342.41 371.11 2111. 71 
(per 1hort. ton> 
<per 100-lb bea> ll.12 11.U 13,23 11.33 17.10 12.14 17 .17 11.35 14.11 11.H 111. 74 14.'7 17.12 11.80 u . .u 

Herchant. Mrll\lp 
Cper 100-Ut bea> II.A. JI.A. M.A. M.A. JI .A. M.A. 1.50 1.50 1.50 1.50 1. 50 1.50 3.50 3. 50 3.50 

S..11 fer.er r•t.•11 price 
(per ahorl. t.on> M.A. M.A. II.A. M.A. !f A. M.A. 317.40 415.110 313.13 3115.21 4U.72 321.45 412.41 441.H 338. 71 
(par 100-lb baa> II.A. M.A. M.A. M.A. II.A. M.A. 111.37 20.15 lS.11 11.711 21.24 111.07 20.12 22.10 111.14 

(Continued 

- - - - - - - - - - - - -
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Table 3-9. Fertlll11r 81t1ll Stllina Prict Buildup by Htrktt Ctnt1r1 11 ot Junt 1190 (Continutd) 

From Indlcat1d.Sourc1 <Trlnldad or St HtEc Port-au-Prlnct IC1n1cotf L11 Cay11 61:ttbonit.t V1n11u1la> by Bott (700 t) Trinldt~ V1n11uth Trinidad Vtntzutl• Trinid•d V•n11ual• Trinidad V1nezu1h Trinid1d V1n11u1h to St. H!rc, Thtnct by Truck to: Urta !I! Una !I!! c Urta !I! Urta !I!! Una !I! Urta II!! Urta 11! Urta II!! Urtt Ill Una 11!1 
- - - - - - - - - - - - - - - - - - - - - - - - - ·(H $) - •• - - ••• - - - - - - - - • - - - - - - - • 

Total landtd cost of product (t) 302.11 252.55 312.12 2115.13 319.112 273. 42 343.811 297. 411 307.90 281. 51 ~•port.er aarkup (per 50·ka baa> 1.00 3.00 1.00 3.00 1.00 3.00 1.00 1.50 1.00 3.00 !•porter 1ellln1 price (per t) 322.87 312.55 332.12 325.73 339.82 333,42 383.111 327.411 327.110 321, Sl <per 50-lia baa> 111.14 U.83 18.111 18.29 18.H 111.117 18.19 18.37 18, 40 111.08 Dealer aarkup (per 50·ka b•al 1.00 1.00 0.00 0.00 1.00 1.00 o.oo 1.00 1." 1.00 Dealer tellina price (per t) 342.11 332.5.5 332.12 325.73 3.59.82 3.53.42 3113.111 347. 48 3112.90 341. '1 (per SO·ka baa> 17.14 111.113 18.81 18.29 17.119 17.87 18.19 17.37 U.lS 17.08 Merchant aarkup (ptr 50-ka bag) M.A. N.A. ,,A. N.A. 1.50 1.50 1.50 1.50 3.50 3.50 S..ll farmer retail price (per t) M.A. N.A. N.A. N.A. 389.82 383.42 3113.111 377 .411 432.110 411.'1 <per SO·ka baa> N.A. M.A. N.A. M.A. 19.49 19.17 19.H 18.87 21.115 20.58 
a. AS reftr• to !lllDOnlum 1ulfate. 
b. <a> refer• t.o aranular a1t.erial. 
c. <p> re!era to prilled aaterial. 

co 
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Table 3-10. 1989 Pesticide Market by Product Family 

Annual Gross 
Pfoduct Family Sales Volume, US $ % 

Insecticide 230,000 
Herbicide 80,000 
Fungicide 50,000 
Rodenticide 15,000 

Total 375,000 

Source: IFDC in-country data. 

of Total Sales 
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13 
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Table 3-11. 1989 Pesticide Market Share of Importing Companies 

Company 

Agrotechnique S.A. 
Agri-Supply Co. 
Darbouco SA 
Compagnie des Tabacs 
Faaosa 
Has co 
SO PRACH 
Others 

Annual Gross 
Sales Volume, US $ 

75,000 
23,000 
15,000 
90,000 
90,000 
30,000 
30,000 
22,000 

375,000 

Source: IFDC in-country data. 

Market Share 
(%) 

20 
6 
4 

24 
24 

8 
8 
6 

100 
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Table 3-12. 1989 Pesticide Market by Major Crop 

Annual Gross 
Crop Sales Volume. US $ % 

Tobacco 90,000 
Tomatoes (industrial) 90,000 
Rice 30,000 
Sugarcane 30,000 
Coffee 11,000 
Other vegetables 124,000 

TOTAL 375,000 

Source: IFDC in-country data. 

Share 

24 
24 

8 
8 
3 

33 

100 
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4.0 MATERIALS A~D INPUTS 

4.1 Definition of Fertilizer Material and Processing Terminology 

4.1.l 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 si~ply 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. 1he 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 t::~ 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 blenders. 

4.2 Characteristics of Fertilizer Materials 

Fertilizer materials are relatively bulky, typically weighing about 

650 to 1,000 kg/m
3 

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. 
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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 t•' achieve a number 

of nutrient ratios and grades required by the market, it is important that the 

partic!e (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 oppozed 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. 

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, particularly urea, arc also available in a prillcd 

form. Prillcd urea is sffiallcr in particle size than granular urea. In most 

cases, the prillcd product is more likely to cake than the p,ranular 

counterpart. 

is prillcd. 

Worldwide, only about 154 of the urea is granul;1r; th<> m.1jority 

On averap,e, prillcd urea usually sells for US $5/t-US $15/t less 

than granular urea. Also because of its smaller pdrticlc size (usually about 

1-2 ll'm), prilled urea is not well iaaited for blendinp, hrcause 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 

I 
I 
I 
I 
I 
I 
I 
I 
I 

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 stitching 

thread for packaginy 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 
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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 I 
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. 

~~en 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.l 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 

exa1nple, 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 Capital 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 investment system follows. 



98 

4.5.2 Description of Proposed Initial Supplv 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 

p~oject 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 (aoout 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 wouJi 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 Ooeration--As with procurement and storage, the 

unloa~ing 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 

minimwa 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 minimwa (often temporary) to facilitate offloading of the 

cargo from the small boats to the shore where it is trucked or manually 

transported to storage. T~is 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. Hare) 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 

opera:ion). 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 ~ccomplished 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 dU111ped into the mechanical 

inloading syste• 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 syste•, consisting of a bucket elevator and conveyor belt 

system, gently handles (ce>11pared with using front-end loaders to fora piles of 

material) the granular 11aterials thus ~inimizing 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 

H $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. 

I 
I 
I 
I 
I 
I 
I 
I 
I 

However, the initial scope ~f the project does not appear to justify such an I 
initial investment. 

4.6 Other Inputs 

4.6.l 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 ~or the project will ba obtained from the local 

public utility. Provisions have been made in the investment estimates to 

bring the public utility ~upply to the factory site. The cost of power from 

the public utility is estimated at H $0.20/ktlh. 
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In addition to the publ~c utility supply, the project is equipped 

with an emergency 75-kV diesel-powered electric power generator. This 

gener~tor 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 

project estimates, it is assumed tha~ all water for bathing and drinking will 

be collected from rain and stored in a cistern located on the factory site. 

Treatme~t 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 •-1. Ttpical Particl•-Size Data for eo...rcially Available F•rtiliz•r Mat•rials 

I 
(3.35 _, (2.36 _, 0.11-) (0.85 _, (0.50 _, (0.36 _, <0.30 _, 

Mat•rial +6 •• •l• +20 +32 ••2 .,. +100 PAii 
-cc .... lative l r•tain..:I - indicated -sh)• - I 

Gr-lar area 2 78 H 98 100 
Gr-lar di_i_ 2 50 aa 98 100 

phosphate <OAP> 

Granular miariate of 1 •5 96 98 100 I 
potash (K>P) 

Gr-lar -i- 6 20 72 96 100 
sulfate I 

Sc..ndard ~- 2 11 73 92 99 100 
sulfate 

Fillerb 

c-.t1t1on1na c ageat I 
I a. Tyl•r -sh series. 

b. Purchased locally and serened to -tch particl• sn• ot otb•r granular mat•rials. 

c. ~lin clay with typical particl• Size ot 901 minus 10 .-. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 4-2. Typical Chemical Properties (Nutrient Content) of Commercially 
Available Fertilizer Materials 

Material 

Urea 
Ammoniwa sulfate 
Dianmaoniwa phosphate (OAP) 
Muriate of potash (MOP) 

N Total - ---

46 
21 
18 46 .2 

PzQ5 
Water-Soluble Available• 

- - - - (%) -

40-41 46.0 

KzO S 1120 

0.2 
24 0.5 

1.5 
60 0.1 

a. Water-soluble plus neutral ammonium citrate-soluble P2)5 per Association of 
Official Analytical Chemists (AOAC) methods. 



TU»h 4·4. Annual Ftrtlll11r R1w M1t1ri1l R1gutrrm1nt1 for l5-X11r Pro11ct Lift 

Ra• Haterialb 
&:1nu1~ !•• H•t•ri•~ R•!1!!ir11111nt1

1 

....!!!! ..!!ll ....!.!!! _!ill _!!!! ...!!iL ..!!!!.. .J!ll_ ....llll... ..ml. ...w.1.. ...lleL 
Urea 2,3113 3,1,.1 4,131 ,,718 1,020 1,,14 7,035 7,,48 1,038 1,411 1,113 8, 173 
Stuidard lllmlDftl\111 

1ulfate ,0 101 131 172 111 201 217 233 241 212 274 213 
Dillll90fti\lll pho1phate 

(DAI') 317 'u 871 807 1,021 1,112 1,201 1,211 1,372 1,447 1,,13 1,,H 
..,rl•t• of potaah (t«>P> 34' ,1. 710 1,008 1,U2 1,241 1,341 1,44' 1,538 1,123 1,1111 1,755 
FU hr 228 HO 502 173 715 121 184 858 1,022 1,071 1,1H 1,1H 
Condltlontna .. ant 

<baaaed> _!l ___!! __..!! -1!!! _ill -1!2 -ill _w _J.U _m -1ll _m 

10TAL 3,318 5,305 1,110 1,110 9,288 10,011 10,HI 11,HO 12,417 13,100 13' 11110 14' 11111 

a. !'lldlcated qu111tltie1 include allowance for an overall 1hrinka1• (1011) of 3.01. 
b. All .. terl•l• are aranular except -...oni\111 1ulfate and conditionina 111nt (clay), 

,_ - - - - - - -. .- - - - - -· - -

-122.L ..J2il. 

8,411 8,,80 

280 287 

1,107 1,137 
1,101 1,135 
1,181 1,218 

--1U ---1ll 
11t,5H 14,114 

- -

ToOi" 
11,754 

302 

1,115 
1,117 
1,240 

-li2 
U,OH 

..... 
0 
U'I 

-
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Table 4-5. Btw Mtttrltl Co•\ Buildup fpr Off1b9r1 Unlo1din1 Ssh111 Climplt Pltnt Sc1n1riol 8 

~ni1a 
~ni\D SuU:at.e (AS) Hono-i1a Di-i\D Muirhte of ruler 

Sulfat.e (AS), St.andud Grade, Pl1oaph•t.e (HAP), Phoaph•t.e CDAI'), l'ot.e•h (t«>I'). Condit.toner (purchHed) 
Ure•, 461 N 211 !!-241 s 211 !!-241 S 111 N-521 P225 181 !-481 P225 -12!..!Jj a s;i.x Sb•11•d ~ lD l!•lU~ 
.J!!.J . lr_J_ .J!!.J ..LI... .J!!.J ..LI... .J!!.J Li: ..YU Li: ..YU ..YU ..LL .J!!.J ..LL 

c.i.f. coat. 
f.o.b. b 130.0 0 IS.O 0 ss.o 0 1115.0 0 1110. 0 0 110.0 0 ao.o 0 0 0 
Ocean fn1aht. 35.0 0 35.0 0 35.0 0 35.0 0 35.0 0 35.0 0 40.0 0 0 0 
Inaurance (0.51 f.o.b.) --2...l _o_~ _o_-.!...! --L --L.2 -2..._ --L.2 --L _Q,J --L -1Li --L -1 --L 

SWlt.ot.el c.i.f. lU.7 0 130.5 0 ao.3 0 231.0 0 2215.0 0 14S.8 0 120.4 0 0 0 

Pr .. i\D for ... 11 lot.a 
UI of c.i.f.)c -1...! _o_ --!...l --L _!..J _o_ -1L..! --L -1L.1 _o_ -1..l --L _L,2 -L -1 -L 

SWlt.ot.al 174.0 0 137.0 0 a4.I 0 242.a 0 237.3 0 UZ.a 0 128.4 0 0 0 

Port. and unloadina chars•• 
Wharf .. • 0 3.0 0 3.0 0 3.0 0 3.0 0 3.0 0 3,0 0 3.0 0 0 
Cuat.oma inapect.ion 0 0.1 0 0.1 0 0.1 0 0.1 0 0.1 0 0.1 0 0.1 0 0 
St.evedorlna 0 1.0 0 1.0 0 1.0 0 1.0 0 1.0 0 1.0 0 1.0 0 0 
Unlo•dina labor, 0 S.5 0 5.5 0 5.5 0 5.5 0 5.5 0 S.5 0 3,0 0 0 

auperviaioa and 
•••ht.enc• ...... 

0 

SWlt.ot.al 0 a.a 0 a.a 0 a.8 0 a.a 0 a.8 0 a.8 0 7.1 0 0 
C1' 

Adllliniat.rat.ive/t.az charaea 
Let.t.er of credit. openina 0 2.8 0 2.1 0 1.4 0 3.8 0 3.8 0 2.3 0 1.1 0 0 

and cloaina (1.51 of 
c.i.f.) 

lank accept.ance of lett.er 2.15 0 Z.1 0 1.4 0 3.11 0 3.8 0 2.3 0 1.9 0 0 0 
of credit. (1.51 of 
c.i .f.) 

Conaul t.az (31 of f.o.b.) 0 3.a 0 Z.11 0 1.7 0 S.9 0 '·' 0 3.3 0 Z.4 0 0 

-- ---- ---- -- -- ---- -- --- -- --
S@t.ot.al 2.6 11.5 2.1 s.o 1.4 3.1 3.11 a.5 3.11 a.3 2.3 s.8 1.1 4.3 0 0 

TOTAL c .. t.erhl in at.or .. •) 178.1 11.1 131.1 14.I H.Z 12. 7 241.Z 111.1 240.a 111. a 155.Z u.z 128,3 11.4 0 zo.o .. All .. t.•ri•l• are •hipped in bullt (except. cl•Y> and •r• aranul•r •ult.able for blendina except. 1t.1nd•rd ar•d• AS which i• eold a1 • nonaranul•r 1t.r111ht. 
.. t.erhl. All coat.a refer t.o 1.0 t. of ••t.erial . 
b. Aver•a• v•lue •1a\Din1 •1n1bullter r•t.•• and raw .. t.•r1•1 1ourcin1 frOlll Trinidad •nd t.h• U.S. Gulf reaion. 
c. E•t.i .. t.•d by IFDC •••-ina ext.ra coat.a t.hat. uaually occur when procurina 1m•ll/mixed product. 1hipnent.1. 
d. Include• hired equipaent. •nd ahort.-t.era cont.ract. labor involved in off1hor• unloedina operat.ion. Rafer t.o Table 4-7 for det.1il1. 



Table 4-6. Raw Hf\trial Cos\ luildup tor Cony1n\ion1l lylJs Unlo1dln1 Schtmt <Optimwn Plen\ Sc1n1rip> 8 

~ni\1111 

~i- Sulfat.e (AS) Hono-ni11111 Di-ni1a Hnrht.e of Piller 
Sulfat.a (AS), St.anderd Grade, Phoephat.e CHAP), Pho1phet.a (DAP), Pot.Hh O«>P> , Condit.loner (purohaHdl 

Urea, 4111 K 2U K-241 S 211 K-241 S 111 K-,21 r 225 181 N-481 P225 -.m...!712- c11z Sb•11ed2 . lD l•lt.U 
.J!LI ..!LL .J!LI ..!LL .J!U ..!LL .J!U ...!I .J!U ...!I .J!LI .JL1.. ...YU ..LL ...YU ..LL 

c.i.f. coat. 
f.o.b. b 130.0 0 .. ,.0 0 ,,,0 0 111,.0 0 1110.0 0 110.0 0 80.0 0 0 0 
Ocean frdaht. 20.0 0 20.0 0 20.0 0 20.0 0 20.0 0 20.0 0 40.0 0 0 0 
Insurance (0.51 f.o.b.) ~ --2. --2..:.l --2. --LI --2. --1...2 --2. --1...2 --2. ---2...! _o __!..! --2. --2. --2. 

Sllbt.ot.al c.i.f. lS0.7 0 115.5 0 15.3 0 218.0 0 211.0 0 130.8 0 120.4 0 0 0 

Praal1a for ... 1! lot.a 
('1 of c .1. f.) .....Ll ___! __!..,! ___! --L.! ___! ...!2....! --2. ...!2....! --2. _u ___! --1.J --2. --2. --2. 

Sllbt.ot.al ua.2 0 121.3 0 711.1 0 228.8 0 221.a 0 137 .1 0 128.4 0 0 0 

Port. and 11nloadina charae• 
Wh•rfaa• 0 3.0 0 3.0 0 3.0 0 3.0 0 3.0 0 3.0 0 3.0 0 0 
Cuat.maa inspect.ion 0 0.1 c 0.1 0 0.1 0 0.1 0 0,1 0 0.1 0 0.1 0 0 
St.avedorina 0 1.0 0 1.0 0 1.0 0 1.0 0 1.0 0 1.0 0 1.0 0 0 
Unloadina aup•rviaion 0 0.1 0 O.l 0 0.1 0 0.1 0 0.1 0 0.1 0 0.1 0 0 

and aaaiat.ance 
Hiacellaneoua l'lllipDant. 0 1., 0 1.5 D 1., 0 1., 0 1., 0 1.5 0 1.5 0 0 

and •ervicaa ...... 
0 

Sllbt.ot.al 0 ,.1 0 5.7 0 5.7 0 ,,1 0 5.7 0 5.7 0 5.7 0 0 " 
Aclaliniat.rat.iva/t.ax charae• 

Let.t.er of credit. openina 0 2.4 0 1.8 0 1.2 0 3.4 0 3.3 0 2.1 0 1.1 0 0 
and clo•ina (1.51 of 
c.i.f.> 

lank accept.ance of let.t.er 2.4 0 1.8 0 1.2 0 3.4 0 3.3 0 2.1 0 1.11 0 0 0 
of credit. (1.51 of 
c.i .f. ! 

Con•"~ t.ax (31 of f.o.b. > 0 3.11 0 2.11 0 1.7 0 5.11 0 5.7 0 3.3 0 2.4 0 0 

-- ---- ---- -- -- ---- -- ---- -- -- -
Sllbt.ohl. 2.4 8.3 1.8 4.7 1.2 2.11 3.4 II. 3 3.3 11.0 2.1 5.4 1.1 4,3 0 0 

10TAL <-t.erhl in 1t.oraa•> 110.1 12.0 123.1 10.4 80.3 a.a 230.2 15.0 224.1 14.7 1311.2 11.1 121.3 10.0 0 20.0 .. All -t.•ri•l• ar-, •hipped in bulk (except. clay) and are aranular 1uit.abla for blendina except. at.andard arada AS which ii 1old e1 • nonaranular 1t.rai1ht. 
.. tuial. All c~at.1 refer t.o 1.0 t. of .. t.arial • 
b. Averaae v1lu• •••lllDln& liner rat.el and raw .. t.•rial 1ourcina from Trinidad and U.S. Gulf reaion. 
c. Eat.1-t.ed by IFDC ~~•lllDlna ext.re coat.a t.hat. uaually occur when procurina •mall/mixed product. ahipment.a. 
d. Include• hired ~ruck• and aquipnent. and 1hort.-t.erm cont.ract. labor. 

-. - - -- - - - - - - - ·- - - - - - - -
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Table 4-7. Offshore Fertilizer Material Unloading Data 

Vessel and Discharge Data 

Cargo size: 2,400-3,000 t 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 
In ShiR's Hold (Two Holds) 

Foreman 
Bag holders 
Bag fillers 
Bag closers 
Cargo sling tenders 
Subtotal 

Ab~ard Small Boats (Si~ 
Boats) 

Bag handlers 
Subtotal 

On Shore 

Foreman 
Bag handlers 
Bag dumpers 
Talley clerks 
Subtotdl 

TOTAL 

1 
8 
8 
2 
2 

Number/Boat 

4 

1 
15 
s 
4 

25 

(Continued) 

and Total 

and 

2 
16 
16 
4 
4 

42 

Total 

24 
24 

Total 

42 

24 
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T~~·~ 4-7. Offshore Fertilizer Material Unloading Data (C~ntinued) 

Estimated Cost 

Hanning Position 

Foremen 
Talley clerks 
Labor 

Ship's hold 
Small boats 
On shore 

Subtotal (labor) 

Small Boat Rent 

Number 

3 
4 

40 
24 
20 

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

Subtotal (contract services) 

TOTAL (24 h period) 

Unit Cost 
Per Hour 

2.0 
1. 5 

0.8 
0.6 
0.6 

Cost 
Total Cost Per 

24-h Day 
(H $) - - - - - . -

144 
144 

768 
346 
288 

1,690 

600 

600 

2,290 

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

Use value of H $5.S/t to cover any other costs that may be incurred 
(refer to Table 4-5 for total port and unloading charge of H $9.6/t). 
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Table 4-8. U~it Cost of Empty Fertilizer Bags. 
Fuel. and Electricity 

Item 

50-kg net capacity empty 
bags including stitching 
thread and wire ties 
for closing• 

Diesel fuel 

Electricity'> 

Cost 
(H $) 

0.85/each 

0.45/L 

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 CFreycineau) 

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 A~SA 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 Zor 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 

I 
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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 factory is expected to have 

litt~e 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 

Clearing and leveling of site including 
surface drainage structures 

Crushed stone paving of pl~nt yard area 
(approximately 12.000 m2)D 

Improvement of access road between 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 

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

us $ 

0 

0 

0 

0 

0 

0 

b. Delivered cost of crushed limestone estimated at H $7.C/m3 . 

Cost 
H $ 

25.000 

11.000 

5,000 

5.000 

20.000 

66,000 
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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, aixing, and bagging using 50-kg plastic-lined open-mouth bags. A 

simplified flow diagraa of the overall process is shown in Figure 6-1. The 

major eleaents of the process consist of: 

1. Unloading of imported fertilizer materials from ocean-going ships which 

aay 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 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 111111 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-tera 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 clear!, 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 

lwap 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. 

Vith 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 ~ust therefore be 

designed to accommodate short-term surges. Yith 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. Kicro­

nutrients, coloring agents, and a conditioning agent (to minimize caking) can 

also be added during the mixing step. 

If only b:gging 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. ThP. 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 SO-kg bags by operating a manual 

discharge gate (filling spout) while observing the platform scale beam balance 

indicator. The fill~d 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 S tph (100 SO-kg bags). A 

photograph of a typical manual bagging operation is shown in Figure 6-4. 

I 
I 

An alternative to manual bagging is a mechanical bagging operation. I 
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 practicn 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. 

I 
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6.5 Blending and Bagging Plant Capacity I 
6.5.l Blending Plant Capacity I 

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 t 

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 

consLructing 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 ba~ged 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 "~ptimum 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 

compa:ative 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 Yorks I 

In addition to land and site preparation described in Chapter 5, the I 
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 raw mate=ial storage building including an area for the 

process plant (blending and baggir.g 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. ~onstruction 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 m2 is assumed in addition to the space (about 300 m2) required for the 

blending and bagging system and for bagged product storage and truck loading. 

The 1,200 m2 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 m2 bulk material storage area (2,300 m2 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 Storaee Building--As already mentioned, chis is the 

most ~ostly 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") cakes 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 config~ration 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 s~ructural support for this portion of the building. 

Except for the possible need 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 ~odifications 

required for installation of 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 

tJ 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. In all cases, the use of galvanized 

steel or aluminum sheeting should be avoided as it has a very low resistance 

to corrosion caused by the combination of corrosive fertilizer salts and 

humidity. The relative cost of these material alternatives must be 

determined. 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 engineering 

works is shown in Table 6-2. 
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Table 6·1. Estimated Installed Cost of Machinery and Eguipa!!nt 

l. Blending end Bagaing Syst .. 

2. 

3. 

4. 

TOTAL 

Raw .. terial lwap breaker/conditioner 
Raw .. terial budtet elevator 
Cluster hopper. 6 compertment 
Batch-type scale system 
ttixer. rotary· or paddle-type 
Conveyor belt with surge bopper 
Port.ti ... bagging boppers. 3 units 
Band-held s-ing .. chines. 6 units 
Equip119nt installation 
Contractor•s fee 
Enaineering and project -aa-t 

Subtoul 

Raw Material Unloading Eguip!l!nt 

c1 .. !bells for ship unloading. two 
1 m capacity used units 

Dwap trucks for t.rensport. of raw 
materials from wha~f to storage 
building. two 15 m used units 

Elevator/conveyor system for 
inloading bulk warehouse 

Subtotal 

Other Eguipnent 

Front-and loader Cl m3 bucket.) 
Air compressor for general plant. air. 

2 units 

Emergency electric power generator 
(75 kWh) 

Subtotal 

Containerization and ocean t.rensport. 
for imported equipnent. it.ems 

Subtotal 

Opti- Plant 

11.000 
17 .ooo 
16.000 
6.000 

22.000 
16.000 
12.000 
4.800 

50,000 
20,000 
30,00G 

204.800 

20.000 

20.000 

80.000 

120,000 

18.000 
3,000 

25,000 

46,000 

6,000 

6.ooo 

376,800 

0 
0 

! I 
0 
0 

20.000 
2.000 

0 

22,000 

0 

20.000 

20,000 

0 
0 

5,000 

5,000 

0 

0 

47, ODO 

Simple Plent 

11.000 
17 .ooo 

35.oooa 

12.000 
4.800 

20.000 
5,000 

10,000 

114,800 

0 

20,000 

80,000 

100,000 

18.000 
3.ooo 

25,000 

46,000 

5,000 

5,000 

265,800 

0 
0 

0 

0 
0 

5.ooo 
1,000 __ o 

6.000 

0 

0 

20,000 

20,000 

0 
0 

5,00:> 

5,000 

0 

0 

31,000 

a. Preassembled system consisting of a ground-mounted bat.ch 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 

Item 

Raw material storage building 
including area for process 
plant and bagged product storage 
and truck loading 

Maintenance workshop including 
space for maintenance materials 
and special products storage 
(agricultural chemicals and 
implements)• 

Off ice and showroom including 
underg~ound cistern for storage 
of potable water, basic office 
equipment, and air conditioning 
unit• 

Upgrading of existing raw material 
unloading wharf 

Plant yard and wharf security 
lighting 

TOTA!!' 

Optimum Plant Simple Plant 
US $ H $ US $ H $ 

200,000 50,000 150,000 25,000 
(2, 300 m2

) (1,500 m2
) 

0 15 ,000 0 15,000 

1,000 20,000 1,000 20,000 

5,000 20,000 0 20,000 

1,000 4 ,000 1 ,000 4 000 

207,000 109,000 152,000 84,000 

a. These "buildings" and work/storage areas may be incorporated into main raw 
material storage building 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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Blending Unit Used in Simple Plant Scenario. 
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Figure 6-4. Manual Bagging Operation as Practiced in Many 
Developing Country Locations. 
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7.0 PL\NT 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 ar.d is indicated as 

•factory overhead• in the production cost sU1111ary. 
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8.0 HANPOVER 

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

duties and responsibilities of these two staff categories follows. 

8.1.l General Adainistration 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. 

3. Scheduling of plant production program. 

4. Dispatching of all products to dealers and other approved accounts. 

5. Accounting, credit, and related financial activities. 

6. Payroll, insurance, bookkeeping, and general administration. 

7. 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 Proiect 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·time 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 c~ntract 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 CHanpowetl 

Staff Member (Position) 

Administration and Sales 

President and general manager 
Technical sales representative 
Finance manager/accountant 
Cashier/bookkeeper 
Secretary 
Messenger 
Security (guard)b 

Subtotal 

Plant Operations (Direct Labor) 

Plant superintendent 
Foreman/operator 
Mechanic/operator 
Operator 
Laborer (bag hauler)c 
Contract labord 

Subtotal 

TOTAL 

a. Includes 15% annual bonus. 

Nwaber 
Required 
- - - - - (H $) -

1 
l 
1 
1 
1 
1 
6 

12 

l 
l 
l 
2 
2 

7 

Estimated Cost 
Monthly Total 
Salary• Annual 

2,300 27,600 
1,150 13,800 
1,150 13,800 

2:21 2,760 
575 6,900 
115 1,380 
175 12,600 

78,840 

1,380 16,560 
350 4,200 
400 4,800 
230 5,520 
115 2,760 

33 ,840 

112 ,680 

b. Security personnal 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 i~ 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. 
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I President I 

General Manager and 
Marketing Manager 

I 
Technical 

Sales 
Representative 

Importers 

Dealers 

Direct Accounts 

Mm1nf strat1ve 
and Secur1 ty 

Staff 

Plant 
Superintendent 

____ _.__ __ -. 
Plant 

Operations and 
Maintenance 

Bxtemal 
Marketing 
Channels 

Figure 8-1. Organizational Struc~e for Proposed Fertilizer Plant. 
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9.0 IMPLEMENTATION SCHEDULING 

9.1 Timeframe 

A 1-year tiaeframe 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 Methodologv 

The financial and economic evaluation described in this chapter is 

performed according to UNIDO Guidelines for Preparation of Industrial 

Feasibility Studies using COMFARO 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 

COMFARO 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 fnr 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 donor equity, this source of equity funds is not consi<lered in the 

anal)sis. However, the discounted cash flow calculations indicate, 

indirectly, the net present value of th(! projPct at which it is possible to 

achieve a specified discount rate of 15%. The differ~ncc between the actual 

value of the assets and the net present value indicat~s tl1c level of donor 
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funding that would be required to make the project achieve the specified 

return on equity of 15%. 

10.4 Total Productior. Cost 

10.4.l 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 #hich 

varies depending upon the amount of working capital and the loan repayment and 

depreciation schedule (refer to Table 10-4 for a~nual financial cost data). 

10.5 Financial Evaluation 

10.5.i Commercial Profitability Criter'1. (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. 

Discounted Sellin& Price 
.(!.ist Price Less 5%. Less 5%)a 

Net p~esent value 
Internal rate of return 

Simple Plant 

(-) US $1.59 million 
(-) 12.2% 

Maximum Selling Price (No Discount)~ 

Optimum Plant 

(-) US $1.17 million 
2.1% 

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 (ROI) in the COMFARC 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 4X 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 15%, 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 

so highly dependent upon the cost of imported raw materials, there is little 

scope for decreasing the factory-gate production cost except by optimizing the 

landed cost of raw materials. The foregoing analysis already ex~mined 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 ~cenario 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). 
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Values Used for Base-Case Analysis• 
Discounted List f.o.b. Selling 

f.o.b. Selling Price Price (No Discount) 
- - - - - - -(H $/t) - - - - - -

Urea 287 318 
Ammonium 221 244 

sulfate 
20-20-10 314 347 
12-12-20 287 318 
14-14-14 307 340 

Internal rate 

Require db 
f.o.b. Selling Price 

(H $/t) 

322 (35)c 
248 (27) 

352 (38) 
322 (35) 
344 ( 37) 

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 15% 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 COMFARO 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. 

Year 

Discounted Selling Price 
(List Price Less 5%. Less 5%)• 

Year 1 
Year 6 
Year 15 (end of project) 
Cumulative discounted cash flow 

(at 15%) for 15-year project 
life 

List Price (No Discount)• 

Year 1 
Year 6 
Year 15 (end of project) 
Cumulative discounted cash flow 

(at 15%) for JS-year project 
life 

Net Cash Flow 
Simple Plant Optimum Plant 
- - - -(thousand US $)-

(-) 276.7 
( - ) 139 . 5 
(-) 121.7 

(-) 1,588.3 

( -} 209.0 
62.4 

108.7 
( -) 547.4 

(-) 348.l 
1. 74 

123.6 
(-) 1,172.1 

( -) 280.5 
203.6 
425.9 

( -) 131. 2 

a Discounted price is more applicable to sale~ to existing 
importers than to sales to dealers. 
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Table 10-1. Basic Assumptions used for Preparing Financial Analysis of 
Proposed Haiti Fertilizer Plant Project Using COMFARC a 

Life of project 

Duration of construction 

Discounting rate for net present value 

Initial investment: 
Distribution between loans and equity for each currency 
(H $ and US $) 

Loans 
Equity 

Interest for loans 
Aaortization period for loans 

Investment for replacement of vehicles in Year 9: 
Amount borrowed 
Interest 
Amortization period 

All other money requirements handled through bank 
overdraft at interest rate of 22%/year 

Salvage value at end of 15-year project life 

Recurring investment for machinery and equipment 

Calculation of working capital: 
Accounts receivable 
Cash-in-hand 
Utilities 
Energy 
Spare parts 
Work in progress 
Finished product 
Accounts payable 
Raw materials: 

Simple plant scenario 
Optimum plant scenario 

Taxes on income and/or profit 

Distribution of dividends to eguity holders 
a. Refer to Volume II (Appendix X) for additional COMFARO 

15 years 

1 year 

15%/year 

50% 
50% 
15%/year 
10 years 

us $38,000 
15%/year 
7 years 

Zero 

US $2,000/year 

30 days 
30 days 
30 days 
30 days 
360 days 
0 days 
2 days 
30 days 

90 days 
180 days 

None 

None 
input data. 
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Table 10-2. Summary of Total Initial Fixed Capital Investment 

Item 

Land (leased at H $6,000/year) 
Site preparation and development 
Structures and civil engineering 
Incorporated fixed assetsa 
Plant machinery and equipmentb 
Preproduction expendituresc 

Subtotal 

02timum 
us $ 

0 
0 

207,0('0 
50,000 

326,800 
166,300 

750,100 

Plant Sim2le 
H $ U5 $ 

0 0 
66,000 0 

109,000 152,000 
2,000 15,000 

45,000 250,800 
0 139,400 

222,000 557,200 

Plant 
H $ 

0 
66,000 
84,000 

1,000 
30,000 

0 

181,000 

Total Initial Fixed Investment (US $)d 898,150 677,880 

a. Kade up of engineering, project management, and contractor's fee. 
b. Includes mobile equipment. 
c. Kade 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 m~y not add due to 
rounding. 
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hble 10-3. Total Annual Produ~tion Cost. {or l'·Year Prolect Lite 

..!.ill_ ......!.llL ~ ...!!!!.._ _ill.L _mi_ 1998 1999 2000 2001 2002 2003 2004 2005 2008 
- - - - - - - - - - - - - - - - - - - - - - - - - - - -(t.houaand US $) 

Simel• Phnt. 

. a 
'98.2 936.6 1,200.2 1,,12.8 l,628.8 l, 782.0 1,903.0 2,041,9 2,lU. 7 2,294.l 2,397.8 2,481.3 2,,45.9 2,,94. 4 2,838. 7 Raw "'tteu .is 

Other 210. 6 . _ill:..!. ......1!.Ll 266.3 ~ ---11.Ll 28LO 287,9 293.4 293,7 291,8 298,9 300,8 303,4 - 30,,5 

TOTAL 808. 8 1, 168. 5 l, u 1. 6 1, 779. l 1,899.8 2,038.0 2,184.0 2,329.8 2,488.l 2,,87.8 2,889.2 2, 778.2 2,8415.7 2,8117.8 2,944.2 

01>tim•.11T1 Phnt. 

a 540. l 845.6 l,083.7 1,366.4 1,471.3 l,591.8 1,719.2 l,80. 7 l, 9154 .8 2,072.5 2,188.0 2,241.8 2,300.0 2,343.1 2,313.1 Raw "'tteuals 
Other _llh2_ -11!.:.! ~ 291.0 _ill.,_!~ 301. 4 306.~ 309.1 307.8 302.7 308.0 311. 8 314. 4 318.5 

TOTAL 778.3 1,104.2 1,357.0 l,857.4 l, 785.8 1,8811.11 2,020.8 2,151.1 2,274 .4 2,JoO.l 2,468. 7 2,549.8 2,811.8 2,858.2 2,700.3 

Product Mix 

Gr•nul•r urea 2, 126 3,245 4,099 5,016 5,236 5,688 6,119 6,588 8,993 7 ,377 7,709 7,979 8, 1811 8,342 1,04 
Standard ~"ll!lon1ut11 49 103 132 167 181 195 211 228 241 254 288 275 282 218 293 

sul!at.e 
20-20·!0 82 103 132 167 181 19, 211 228 241 254 2118 275 282 218 293 
22-12-20 850 l,442 1,917 2,,08 2,889 3,126 3,376 3,623 3,8,8 4,070 4. 253 4,402 4,517 4,602 4,1181 
H-14-14 164 -11.L _llL 502 _fil_~ 633 679 ~-3- 7113 798 82!1 847 853 _fil 

Total 11.nnual 3,271 5, 151 6,611 8,360 9,029 9,768 10,550 11. 320 lZ ,0,6 12, 719 13. 292 13, 7511 14, 114 14. 38::. 14'11211 
,... 
0:-

Product.ion, t c "" 
a. Not 1nclud1n1 baas and miscellaneous operat.ina 1uppli•1. 
b. In,ludes all other Cact.ory operation, administ.ratio~. marketing, depreciation, and financial co1t1. 
c. Annual production values applicable to both plant scenarios. 
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Table 10-4. Tot.al Product.i- Cost. by Product. for Sel.ct.ed Years of Pro 1ect. 

Year of Project. 

Allmooi­
Sulfat.e 

<St.andardl 

Product. 

20-20-10 12-12-20 
- - - - - -(US S/t. b~&ad product) - - - - -

Si!!ple Plant. 

Year 1 (1992)--3,271 ~ ~t.•l product.i-

Raw -t.erials a b 
C-V.rsion cost. 
0.preciat.i­
Financial cost. 

TOTAL 

Yaar 6 (1997)--9,768 t. t.ct.al product.ion 

Raw -t.erialsa b 
C-V.rsion cost. 
Depreciation 
Financial cost. 

TOTAL 

Year lS <2006)--14,629 t. tot.al producti-

Raw -t.erialsa b 
Conversion cost 
Depreciat.i­
Financial cost. 

TOTAL 

Opt.i- Plant 

Year l (1992)--3,271 t. total production 

a 
Raw .at.erials b 
Conversion cost. 
Depraciat.ion 
Financial cost. 

TOTAL 

Year 6 (1997)--9,761 t total product.ion 

a 
Raw aatarials b 
Conversion cost 
Depreciation 
Financial cost. 

TOTAL 

Year lS (2006)--14,629 t total production 

a 
Rav -.tarials b 
Conversion cost 
Depreciation 
Financ;lal cost. 

TOTAL 

192.9 107 .8 
39.6 39.6 
9.3 9.3 

.....lld .....lld 

257.3 172.2 

192.9 107.8 
21.6 21.6 
3.2 3.2 

---1.2 ---1.2 

221.2 136. l 

192.9 107.8 
11.6 18.6 
2.2 2.2 

_u _u 

213.8 121.7 

173.7 81.6 
39.6 39.6 
12.7 12.7 

-1U -1U 

246.6 161.S 

173 1 88.6 
21.6 21.6 

4.3 4.3 
~ ~ 

204.2 119. 1 

173. 7 88.6 
19.6 18.6 
3.0 3.0 

_u ~ 

195.4 110.3 

a. Indicated cost includes allowance for an overall shrink•&• ilossl of 3 OX. 
b. Includes all direr,t. and indirect. costs of production. 

199.8 164.0 
39.6 39.6 
9.3 9.:? 
l~.S ....!Ll 

264.2 221.4 

199.8 164.0 
21.6 21.6 
3.2 3.2 

___]_,)_ _Ll 

228.l 192.3 

199.8 164.0 
11.6 18.6 
2.2 2.2 

.......!!..:... ___!,_! 

220.7 184.9 

183.1 149.4 
39.6 39.6 
12. 7 12.7 
~ ~ 

256.0 222.3 

183.1 149.4 
21.6 21.6 

4.3 4.3 
~ ~ 

213.6 179.9 

183. 1 149. 4 
18.6 18.6 
3.0 3.0 

. .-.!!......!.. ........Q..J. 

204.8 171. 1 

I 
I 
I 

_1~-~4--1~ I 

163.1 I 
39.6 
9.3 

I ....!Ll 

221.2 

163.1 I 
21.6 
3.2 

I _Ll 

192.1 

163.1 I 
11.6 
2.2 

I ....J!.:...! 

184. 1 

I 
149.8 
39.6 I 12.7 

~ 

222. 7 

I 
149.8 

I 21.6 
4.3 

~ 

180.3 

I 
149. 8 
18.6 I 3.0 

....J!.:...! 

171. 5 

I 
I 
I 
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IFOC Contract No. CX'H26/90 

October 1990 



I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

VolumeU 
(Appendixes-Fmal) 
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ObjectiYH 

1. To promote ••lea o' c0111plex 
Certili1•r 1radea and brand 
identity. 

2. To promote Certiliaer brand 
ident.it.y. 

3. To promote Certili1•r brand 
id•nt.ity. 

4. To promote ••le• oC Certilia•r 

- - - - - - - - - - - -
APPENDIX I 

Sales Promotion/Radio Adyertising 

Hatariall 

l. T-ahirt• print.•d Cront. and b•ck with th• 
layout. oC C0111pl1x NPK C1rt.ilia1r ba11. 

2. R•d apron blouH tor "11arahend1" printed 
wlt.h bold whit.a lat.tar. "hrt.Uiaar 1old 
hara" in craola. Emphaaia on t.ha 
C•rt.ilia•r brand/1010. 

3. Cardboard 24 :ir 18 in "Cart.iUaar 10ld hen" 
1i1n in craola. Emph11i1 on t.h• C•rt.ili11r 
brand/1010. 

4. 30-••c radio cona•rci•l• in craola on 
Cart.lllaar u1• on rlca. Emph••l• on t.ha 
brand. 

Hachan101 

l. <•> Ona Cl) Crea T-1hirt. wit.h purch11a oC Civ1 f1rt.ill1ar 

b••'· 
(b) Givan t.01at.har wit.h t.ha fart.ili11r purcha1ad. 

2. Ona (1) •pron blou1a 1iv1n fraa t.o ••ch marah1nd on market. 
day1. Record n .. a/racaipt. t.o avoid duplicat.ion1. 

3. On• 1!1n po1t.ad for avary daalar at.ore 1allin1 aompany 
product.a. 

4, Choo1a mo1t. li1t.anad t.o radio it.at.ion and pro1r .. for 
a1rin1 radio 1pot. cona1roial1 Ju1t. bafora and durln1 t.ha 
plant.in& Haaon, 

-
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AfPENQIX II 

Forward Stocking Prograa 

I. Objectives 

1. To preempt competition and secure sales. 

2. To utilize the warehouse facilities oft.he dealer. 

3. To support the development of the dealer network and/or direct 

accountL. 

II. Operating Guidelines/Conditions 

1. Select reputable high potential sales volume dealers and accounts in 

the priority market target area that have warehouse facilities. 

2. 

3. 

4. 

5. 

Establish a challenging fertilizer voluae forecast (in bags) for 

1 aonth which the market can absorb. 

Prepare a fontard stocking agreement which should specify: 

a. Fertilizer product in bags or tonnes forecasted for 1 month. 

b. Delivered price to dealer's warehouse. 

c. Scheduled invoicing every 2 weeks. 

d. 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. 

III. Program Evaluation 

1. Check the movement of sales to determine whether forecast or 

scheduled volume for invoicing is realistic; make necessary 

adjustment. 

2. 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. 
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hPPENPIX III 

Cash Bond Procraa 

I. Objectives 

1. To establish secured credit line for dealers and accounts. 

2. To facilitate withdrawal of products and payments. 

3. To generate secured sales. 

II. Operating Guidelines/Conditions 

1. Offer to dealers or accounts to advance the payment for purchases by 

accepting these as cash bonds to 3ecure a credit. 

2. Allow the cash bond to earn interest at better rates than offered 

for a savings deposit. 

3. Dealers and accounts can withdraw products against the cash bond. 

4. The interest earnings will be computed on the unutilized amount at 

certain cut-off periods. 

5. 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. 

III. Program Evaluation 

1. 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. 

2. Evaluate the advantage and disadvantage of a joint program with a 

bank. 

• 



I 
1. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIX IV 

Technical Seryices Programs 

I. Soil Testing/Fertilizer Recommen<fation 

A. Objectives 

1. To provide farJllers 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. 

2. To encourage farJllers to use fertilizer to improve the 

production of crops and increase the fertilizer market. 

B. Operating Guidelines 

c. 

1. Provide the soil sampling procedures for seasonal and permanent 

crops; use soil sample information form to record the 

background data of the farJll where the samples were taken. The 

procedure should include submitting the samples to the soil 

testing laboratory and paying for the laboratory services. 

2. Train the dealers to assist in soil sampling, submission of 

soil samples, and servicing the fertilizer recommended. 

3. Subsidize part of the soil analysis cost and set the fee that 

is affordable by farmers. 

4. Require dealers to monitor the farmer's crop yield resulting 

from the fertilizer recommendation. 

5. Prepare testimonials from dramatic results of the 

recommendation to promote the program to farmers. 

Program Evaluation 

1. Evaluate dealer involvement as part of dealer performance; 

basis for dealer training am' development. 

2. Evaluate attainment of soil sample forecast and if the sampling 

is directed to priority areas/crops. 
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II. Farm Demonstration 

A. Obj~ctives 

B. 

c. 

1. To demonstrate local proof of the desirability and 

profitability of fertilizer practice or series of practices. 

2. 

3. 

4. 

To provide a nucleus for field days, field tours, farmers' 

meetings, and other activities. 

To promote close relationship between the company's dealers and 

farmers. 

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. 

3. 

4. 

Farmer-cooperator to provide the demonstration area, farm 

labor, and pay at harvest time for the cost of inputs used. 

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. 

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. 

d. 

e. 

f. 

Proper application of inputs. 

Installing the signboard. 

Conduct of field days. 

Recording/documenting results. 

Program Evaluation' 
' 

1. The farm demoqstration should be evaluated in terms of: 

a. Conduct. ' 

b. Economic~ of yield. 

c. Technical' benefits to neighboring farmers. 

d. Testimonial material. 

2. Dealer involve'ment and assistance and impact on sales. 
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APPL'fl>IX V 

Dealer Training 

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. TG enable dealers to fulfill their coimaitment to company policies 

and programs. 

II. Operating Guidelines 

A. ~ethodology consists of lectures and group presentation in the 

classroom and field trips to fara 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. 

Training Course 

Course one 

Course two 

An Example of a Progressive Training Course 

Subjects 

1. The company 
2. Sales forecasting 
3. Sources and administration of credit 
4. Farm demonstration/soil testing 

programs 
5. Sales tools/techniques 
6. Fertilizer usage in crops 

1. Handling competition 
2. Fertilizer handling and 

inventory control 
3. .Financial management 
4. Pests and diseases of major crops 
5. Product knowledge/package of 

technology 
6. Understanding the farmer client 

Qualification of 
Dealer Participants 

Ne•·lly appointed 
dealers 

Dealer who completed 
course one 



III. Program Evaluation 

A. Relate dealer sales performance evaluation with dealer training. 

B. Utilize dealer training to upgrade the capability of dealer network. 

C. Provide achievement awards to encourage good performance. 
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APPENDIX VI 

COHFARO Financial Tables for Simple Plant Scenario 

Using Currency Exchanga Rate of H $1.5 to US $1.0 
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Cashflow Tables, 
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----------------------------------------------------------------- c=~AR 2.t 

Cashflow tables, productiar. i;-, 

Year ••• I,. I I I 

:::TT . ._"::0 -
·-·•!&-~---' -~·· 

-;:~L -:r. 

: ~1:~~: ::~ ·-~ 
.... ~~..:.-.-~ 

I 0. t - -. -
·.•.i."I. 

Fir.c~ci~l re;o~r~es 
Sales, ~et Gf ~aJ. • 

-~~-. -~-~ --------------- --------------- --------------- --------------- --------------- ---------------

T;ital cas:i cutH:i:• 

fo~il :s;ets 
Gperatin~ costs 
C:st of Hrmi:e 
Rcoa~3ent 
~~•arat2 ~.n 
nividends ~ai: 

:~rllus ( Ccti:i~ ; 
C~~Ulite~ CA;~ ba:c~~2 
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APPENDIX VII 

COMFARO Financial Tables for Optimum Plant Scenario 

Using Currency Exchange Rate of H $1.5 to US Sl.O 
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,~lf.l~~· ....-t .. :---~m·'f/, © 

~~OMFAR 
-- ·- <::.t UH I DO 

----~---------~------------------------------------------------ ~O~FAR 2.1 - I~TERMATI!!!fAL FERTll!IEP. DEV. ~E!CTER, ALABAllA -~~ 

Hiiti-9alt Blend-Dctiaua Plant-1.S:l 
Alogust 29, 19~ · 
Discou:ited Seiling Price 

1 y2ar:s1 of ccr.stract1on, 15 yeirs of ?~oductior. 
currency co.iversion rates: 

foreign currency 1 unit = 1.000~ units accounting currency 
lccal currency l unit = 0.6667 units acccuntinq currency 

accounting currency: Thousands of US Dollars 

Total initial investment ~arir;g co:istructioil onase 

fixed usets: 
current assets: 
total assets: 

8"i5. t~ 
~.co 

898.15 

61.l@!j I forei~r. 
0.00!} l foreign 

81.180 I foreign 

Source of funds during cG;-,stf..ictio;n ;;~;,<;e 

equitv ~ ;raots: 
;Jrei~n laa~s : 
local !~~ns : 
tGt;.1 f~nds : 

·!4B. 94 
364.2~ 
6~./(l 

e11.e1 

Cashflow from operations 

Year: f 6 1 

O?erating co;ts: 669.53 1802.83 
depreciation 41.42 42.09 
irite~est 67.34 44.98 

81.!~3 % fcr~ign 

a:.!33 I fur~iq~ 

"' '"' 2655.99 
n.10 
1.i9 

---------------- ·----------- ------------ ------------
produi:ti:i:i c~sts 
therecf fcrei~ri 
t~tal sales 

gro~s i nco:e 
net incor.2 
cash ~al •nee 
net ca::ifl ;;;,i 

779.29 
77.94 
6~7.~9 

-150.90 
-150.90 
-437.S7 
-348.12 

1089.90 
7. 83.BO 't 

1871. 70 

-1e.11 
-18.11 
-87. 71 

1.74 

Net Present Value at: 
!nte·~al Rate of Retur~: 
~et~rn on iOuit1l: 
=et~rn :n E~u1tf2: 

15.00 l : 
2.!0 I 

-4.tB t 

-1172.10 

Index of Schedules ~r~~~c€C ~·1 C:~FfJ. 

~-:rt;.! ..r,·,~:·.~.~:it 1..o:"'~~·~ ;.r·::~::' :.:i. 
~jta: ;'o:~::.~~ ~s:s 
,;,Jr~ .r.~ :i:.~ :G: r ~·.1•rc~ef",t; 

~<t>:ifio111 i~'.;!es 
~rc1ec:cc 2dlan~~ 
~2t ir::~e s!a:~~~rt 
Eo~·c~ ~• l:~a~c€ 

2700.34 
65.14 

2803.24 

1')2. 90 
102.90 
114.43 
123.~b 

I 



----~------------------------------~----------~--------------- CO!!FAR 1.1 -

Total Initial Investment in Th:iusar.as cf US Gollars 

Year ••• 

Fixed invest;e~t c:i;t~ 
~ar.d, site ?re~arat~o~, develop1ent 
Buildings and c:•il 11:ir~s •••• 
A~~iliart aid ;ervic~ 'acil:ties • 
Ir.ccrtcrated ~i~ec a;sets ••• 
Plant. 1achir,2ry inj ~q~ip;ent •• 

~re-produ~tion ~a~ital e:~~nc1tures. 
!let liGrking capitil ••..•• 

Total ini tia! investsent ccsts ••• 

1991 

44.002 
27'?.670 

0.00~ 
51.3ll 

356.801 

73:. 607 

166.332 
o.coo 

298.145 

I 
I 
I 
I 

3f it foreign, in l • . • • . • • . El.180 I 
-------------------------------·--------------------------------------------------------------------------------------------------

~i~t~-5~lk Eie~j-~~ti~~t F:~nt-!.~:! --- ~~~u;t 2~, :~ .. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

------------------------------------------------------------------ CGl'IFHR 2.I 

Total Current Investment in 

Yeiir ••• 

Fi(l!d i;;;estlent costs 
~ir.i:. s1te areoaratto~, de•e:opsent 
Eu;idings anc civ~l •Orts •••• 
A~ii!iarv a~c service facilit;es 
rr.corporatec fixed assets ••• 
P!a:it', :act.inery a;ii: e~:.t•i:1ent 

Pre~rcr: .. cti Gr, c:ap:ta:s ex;itir.d~ turtis. 
ilorhr.g Ciilita! 

!otal c~rrer.t in..-es~;e11t c:ists 

C' ~t ft7l:""eiqn, l ••. 

~-C~O 
~.c:;o 
o.~oo 
ia . • -.r •. •• 
'•\o..Jo# 

2.CJO 

r"' f1{:t 
-.'•W'v\t 

~l.976 

---------------
305.979 

!~o~sands of us nollars 

C.000 
•),{;~Q 

0.30(; 
~.(.OG 

i.COO 

2.000 
,, ,,,,' 
.r. ""'~ 

lii5.~67 

---------------
167.:87 

88. 522 

·:: ... :-~;v 
f· c"1(i -, 
\r• ., .... 

:} • (~j:) 

.-, .-.. -.,... 
~·.v,HJ 

::a.a7~ 

---------------
!lC:.SiC 

sa.~;::; 

.r, •• '~.-­
.• .... J 

,.. .... -. .-. 
-'•"'V~ 

:.~C·j 

,._ :'''"' ,, • .t\f.1 

15~.066 ________ ... ______ 

~5~.CS6 

O.CQO 
I\ •"•'ti\ 
·J1 ~1 \•V 

:.~{;j 

~.GOC 
Sc.S'-15 

---------------
56.~45 

ea.:.io 
------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------:~~FAR 2.t 
Total Current Investment 1~ 

1·ear ••• 

Fi:a~ i~vest2~nt costs 
Li"~' site Jrepa~atio", d~velc~;ent 
9u:l~in~s a=d civil ~Jrks •••. 
~a:iiiaiy a~d s2r~1ce fac~!i:~2s 
:~.~c,.pcritec L~ed assets ... 
Pla1t 1 ~acn~"erv ind ~q;i~;ent 

_, "····~ 
'1/1 \r ;., 

'J.C60 
c.oc~ 
,.. ,· :,r, 
J.· .. ,,-,, 

2.0·jO 

;i.OOC 
o.ccc 
C.r)C·J 
~.(;01 

2.000 

C. ~CjC 
';.ooc 
c.~co 
~:i. (•]~ 

40.0~0 

,. ~. ',/', 
a.· .. v-.; 

•. , :, ... ............. 
~. :~0~ 
·~. ·J('0 
.. ; :.r. 
""•..,II•..-

... ,.. . _ ... _., 

I~ I~(;(! 

c.~::c~ 
c. ~-:1~ 
0.:::')~ 

2.00j 
--------------- --------------- --------------- --------------- ---------------

~'e~rc~)~tlQ~ Ci~lti!s eapenc~tc~e~. 
;cni:ig ca;iital 

Cf I~ foreign, % 

i.000 

0.000 
65.21: 

aa. m 

~B.965 

aa.1os 

/1 ,'1(···i .,,, •. ,,-.,; 

67,q:1 

., f·'· ·. 
~ • .t',," 

::1 "9 .. ,., 

''·'· ·, 
·'•'·'•"' 

VWI I•,/ 

------------------------------------------------------------------------------------------------------------------------------------

3 



----------------------------------------------------------------- COMFAR Z.! 

Total Current Investment in 

Year • • • • • • 

~i•ed ir.~2stqe~~ c~sts 
La~~. site ~rf~aratior., de•elo~~~~: 
BLi!C:ncs i~= ~~til ~~rts •••• 
~~..:i~ior·; or·~ :ar;,-:c2 '•~i!it:~s 
:~ccr~or•te: ~i~e~ ossets ••. 
~~a~t! ia~~i~erw a~c c~~iµ:e~: 

c. ::oc 
O.COC' 
(}.{'0!) 
:.)jC 

Thousar.cs ut US &~~icrs 

-. i· · ... . .; . .,,, .... ., 
:::.(iC-j 
'!.(:~:j 

:. :·~-~ 

\.. • ~.:c;:_r 
'}.C(·C 
~.(:(;~ 

o .. ;~(: 

0.01)(1 
~j. 1)0ti 
v.~oc 
:~. e;.:c 
:.:~D 

--------------- --------------- --------------- --------------- ---------------

~·re~r~~~Ctlc: ~~::ti!~ r:·:H::;::~·~res. 
Wcr~i:t; ra~;:;l 

~2.t.lZ 

":-f =-'"!r. 
..;'" .... ,.;. 

~j. ;;c~~ (;.O:.c -- ... ,= -~I J ,.._ 
.... : "":.~ 

L •• tC7 

:~.1:e 23.~59 

--1 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
1. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

----------------------------------------------------------------- C~~.FAP. :.1 

Total Production Costs in T~~usan:s ~f J~ Cellars 

Vear 

% of~:!. c~~aci:v {s!~g!e ?r:du~t!. 
~i• ••terlii 1 •• 
Ct~er raM ••te~ials 
~ti:ities 
tncr~y ••••••• 
La~c~r, C~re:t • • . 
Re~oir, •aintc~a~ce 
:;•~es • • . . • 
Fai:tur~ u·~irnea::s 

i't92 

C.QC~ 
~40. r;:~ 
37.C73 

~1.~a: 
,,C·~C 

2.E33 
4.C~Q 

HlC1 .. 
••• .J 

.-. :'\ ...... , 
.... 1" ... 

E£5.e~~ 
e' ... ~..,,. 

,,,c • .,;:J• 

S.6~5 
4.7~~ 

.. """?-

.i.C,hi 

U;;;(; 

~-~~~ 
••·ll~ r"' .": ....... ,c1:. 
74.9~S 
b.E:!: 

., :-­_, ..,.,,,. 
~.OCt 

~.~~J 
::e:c.:e: 

.... -r:-. 
'J"f •• ..: ~ 

~ :::;~ ..."":.....: .......... , 
~-·· .... 
;, ~ :·j 
....... "T .. ...... "'"' 
4.~'~0 

o.ooc 
i471.29Z 
!0~.3:~ 

5.HS 
s.~;;;; 

2~.~ea 
c.occ 
2.833 
4.CO~ 

--------------- --------------- --------------- --------------- ---------------Fa,:tcrv c~sts 
~d,ir.istritive overheids 
ln~ir. cos:s, sa!es and distri~ution 
Gire~t ccst~, sales a~d cistr~~~ti~;, 
:~~re~iatio~ ..• 
F~:1o~cio~ ~c~:s 

Cc;~: ~er ~~it { ;i~~le ~~Jduct ~ 
~~ i~ fJ~~ig~, ~ 
c: ~t ••ria;!e.? 
T~:ol laJ~~; .. 

ia.:m 
55.116 
o.occ 
0.{;°)~ 

41.42C 

778.293 

9~J.507 
~5.l~3 
G.Zi\J~ 
-~.00(: 

•f CC'~ 
"t.;.,w..,•..: 

!!~9.;47 
C'C' •• ,.. 
..,.-;,11o1C 

~!.CC~ 
~.C:!CI 

4l.b60 
tJ. ~! ~! 

:::·;¢, ~~; 
== •"'!'/\ _.,.;,1.,,0 

.... "! - .. ·: ......... ~""' 

t6:7.9:e 
5~. ::1 
J.('l}C 
O.G!;(' 

4!. i;52 
5!). r;r; 

=============== =============== =============== =============== =============== 
(t,(rQ~ 

77.~:e 
74.6t~ 
76.:23 

J.C.J.j 
a::~. 6B7 
~t:.m 
7/-,,:/75 

~}. c~~:: .. ~ "\., .. 
II.;., .;.\)I 

E5. ;54 
77.~:1 

-.- ~-, 
c~.1c:. 

e~. ~56 
89.7~8 
"'!'I"' C'""!· 
;0,.JLO 

------------------------------------------------------------------------------------------------------------------------------------



----------------------------------------------------------------- C~~F~~ 2.1 

Total Production Costsi~ Th::usan.::s of t~ C:il! ars 

! of~~'· Ca?acity {sin~le prcju~t). 
F:a11 Hte~:a: : .. 
Ot~2r ra• 1ater:•:; 
lit:lities 
Ener~y • • . • . • • 
LiD~l!r, Gircc: • . • 
ReJa1r, 2al~te~ar.:e 
S=cr2s. • .••• 
Fa~tjrt ~·c~~ga~s 

1 ~97 

-::.coJ 
:~l!.771 
!:~.?1~) 

s.~.:2 

~.755 
:3.i:Sit 
'j.00C ... ~ .. .. ... .:: ..... .;; 
4.0~C 

!·· ....... . 
.... ..... v 

!719.:7: 
•tC ~..,.-"' ... , . .:; ~ 

c ..... -
~.o~-J ....... _ .. , 

...~. 'T' 
~- ~-~o 
:.:~: 
4. (•·:~: 

!!'HER!l1m::!~~L FETL!!ER 0£'1. CE~TEF:, ALABAftA 

t999 

Q.OCO 
tSH.t:i'' 

1t.9eO 
e.010 

~~. ~t}5 
t.~co 
•. o·· 
-·~ ... .., 
4.CJ~ 

•q· • • ·c 
1. ~~. O'~i.., 

!3:,.o~I 
ltt.~;2 . '~, o •• -·· 
:4.~~9 
; .::·::o - .. -.. ..c: ...... 
4 ,.,,..,. 

(i. 00(' 
~,n: . .;&9 
lH.145 
t(1 .9!4 
o.2'10 
:~.eH 

'• (1•"1·
0

1 
..: . ., .... " 
~.el:: 
4.0C:C 

--------------- --------------- --------------- --------------- ---------------
factan costs 
Ac1:r.istrat!ie cverheccs 
Ir.~i~. cGsts, sa:es and distri~uti~n 
Direct costs; ~iirs •aa distr~b~tl~~ 
~i~re=iati~~ • • 
Fi::a~na~ c:asts 

~?0:7.694 
:;:; ,.,.~ 

Vw• •V\.r 

o.c~~ 

=============== 

·. -·.,·.,, ...... _· .. · 
' I ·.-, ·J .... .,,., 

~:.::s 
-: -.·., ......... , 

: ··-:··: =--:~ ··-·· -, ... 
=============== 

:·;z~.1:~2 
re; ! .. ~ ...... .,,::s 
c.coo 
0.000 

.i:.::;! 
:3.?aa 

""•C'• ,-. .,~ 
.;.-....,"'I 

=============== 

~:4c;.~s: 
:~.1:s 
~.o~o 

~~-~a4 
~, ::, .. '' .w.~ 

=============== 

rniS.485 
~S.138 
o.cco 
:). •)CC 

42.6!7 
~o.e5:; 

=============== 

I 

-. 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 



I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,;; ··. ~r> ... ·-·~ .. • .•. .- .. :-· ., -'1:1'·. ·-,il• 
·~.~~J 
~-~;.~-.~~~~·/_: .;:~~ r~ 
~~$~0MFAR 

· ;;:--- <::.t Ut~IDO 
----------------------------------------------------------------- co~~AR :.1 - lNTEP.~~T[~N~L FEF.TILIZEF. CEV. CENTER, Al~BAllA -----
Total Production Costs in Thousands of US ~ollars 

Year ••• 

l of nc1. •aGacity 
~•• 1eterial l • • 
~th2r ra• 1ateria!s 
t!ti~ities •• 

I I I I I I I I • 

E'!erqy ••••••• 
Lc~uur, ~irect ••• 
Re~a•r~ 1a•~te~ance 
S;a~es • • • • • 
~actori o~er~eads 

~ictory co;ts •• 
~~a;r.istr•tive ovcrheac; 
ir.dir. costs, sales ar.~ distrih~tion 
O•rec: c·;sts, sales and di stril;uti ;::n 
~i!pre;::iation •• 
F1naotii! ccsts ••• 

C~sts ~~r ~r~t ~ s;~gle ~r~c~:t i 
:f it fJ~a•g~. 1 . 
fi+ it ~aria~le,l 
T~ta! la~our ••• 

O. MO 
Z~cS.~89 
:~,.b50 
i.L296 
c.~:s 

15.09: 
ii.0(1;} 

2.833 
4.0(;0 

---------------
2~i..199 

ss.1lo 
0.000 
(1.C!J~r 

42.750 
4.593 

---------------
2468.620 

=============== 
O. (!~{r 

84.895 
·;l. S·J5 
2~.2:1 

~~.~cc o.c:;o 
::4:.c:a =~99. ~56 
!55. 9{r9 !~9.~b7 

ll. ~'}8 1 I.848 
1:.411 ~.HO 

:s.211 ~ .. .~ ... 
....... •4.,:. 

\:.COO C.O(:') 

:.S!3 :.a~: 
4.CC'; .;.cco 

--------------- ---------------
:447.670 :5:c.~9~ 
55.l~ ss.1:s 0 .. ,,,(, 

•'till., o.o~~ 
~-C~'l C.C•Q.:; 

42.83~ 43.C!6 
3.9:: ~. l1B 

--------------- ---------------
2::49.~.o~ :iJt1.i75 

=============== =============== 
1).0CC (r,(i(J(: 

04,qac as.cs~ 
14.7~~ 94.E~2 
SD.417 ec.s~o 

1006 

~.000 0.0{)0 
:::4~. T!: 2383.l!U 
:63.j15 !65.804 
1:.0:1 12.!92 
6.515 6.5~5 
:~.~!~ 25.628 
C.C~(f 0.00(; 
.... ,. ... ~ 
.. ,Q,,)111 2.8J3 
~.OCO 4.0l)C 

--------------- ---------------
:~57.694 1ei00.E54 

55.!:2 ss.m 
o.ucc o.o~o 
c.,~oo O.O•jO 

43.!~9 41.155 
2.z:1 1.: '?1 

-· ------------- ---------------
=~56.209 m:'.34: 

=============== =============== 
~-0~0 ~.C0(• 

oS.~97 8~.!35 
94.9ii 95.087 
E~).Gb8 2:). 706 

------------------------------------------------------------------------------------------------------------------------------------



----------------------------------------------------------------- CCP.FP.s :.! 
Net Working Capital in 

Year 

Currer.t assets ' 
Accoy~t; rece1~a~!e 
r~ventor~ and ;ater1als 
E~e,.;y • • • • • 
Spar!s • • • • . 
~~rk in ;~v~re;s 
Fin•sr.e~ jrc:ucts 

Cas!I iri ha;;l1 
Tctal =ar~e~t asset~ • 
Current l!a:lliti~s •~d 
AccJar.ts iJi"lilC!e •••••• 

~t2: •::rk~:;; :3;l: :a: 
!~~rease i~ -~~•ir; :c~~ti! 

--~ ... -~ .. ;a"•-~- . 
... -... .;. .. 
.. c;.~. ~c. •• 

:o 
m 
~o 

15 

cote 

12.~ 
2.\: 

12.L' 
! . lj 

l5~. (: 
24.{] 

!2.: 

~5.714 
:ea. c;s·i 

:. :":;•1 ... .,, ... 
-,; Q~"!" .... , ... ,,., 
0.tc·~ 

: . : =·~ - '"' .: .... .:~ 
:s~. t 7~ 

5!.!9~ 

~~.::; 
::~.::~ 

fi.::~~ 
4~:.tE: 

~J.4lt 

~.s::: 

~-~~e 
!.~;: 

46~.:o~ 
:c5.:S7 

•r":., C' ~ ~ .,., _ .. ...;..~ 

----------------------------------------------------------------- c:~~~P. 

Net Worldng Capital P 

c~rrent asse~• ~ 
Acco~nts ~~te;,a~l~ 
:~~e~tcrv i~: ~at€~:i:s 

E11!'~ f 
Sµ.;res 
W~rk ;~ 'rv;re;; 
F1n1s~ed crc~~:!s 

~as~ 1 r. r.a:i~ 
!:til c~rre': iEi€:~ 
:~r~i~: !l;::l:~:?S ~~: 

\a~ ~~!"',1:-::; 

.~:".:o;e .. ~ 

-... -., ',J • .., 

t:. (1 
~ '· ...... 

12.0 
' ;, .. , 

18.), ~I 
•c:' ...... 
• .J ••• .J 

I• f, 

• IC'I', ... . 
~ .,,_ .... o 
:~:. ·1:?: 

~.4S:i ...... .,. 
~ .. , .. 
: •• Q('~ 

. ·: : -:: . ! : ~ 

": ....... 

: -: · . 
.. . . --:• ..... ~ 

:~!.t.7: 
O~r). !!ll 

o.~it~ 
:.2:3 
~. ~(·j 

: ·:·. ?:3 
~-~3: 

:~.~;.~:·; 

........ ; 

Tl~.~~: 
:;. ~ :.~ 

e::.·~:: 

:. t 

INTERNAT!~!U!L FERiI~IZER ~E~. ~ENTER, ALA&~'IA 

~~:4.5'10 
~ .. ~.aa1 
~.·C~ 
2.93: 
C.(iC•C: 

:12.:~e 
1:S.Ei~ 

: ::.S~? 
~~:.4:~ 

!"':.137 
~2?.:!1 

'.), ~;)1 
"" i:'9• . '"'"""' ...... ,. ·, 
_. • .Jvv .. :' ..... 

l•• .u.1 

:.~;: 
: : 7~. ;: : 

~ •• · •• .I • .. 

"',. .. ,,. 
~ • ~ .. 1 

l2'i.lf?7 
,.~, "'.,.,. 
l~a.-.a..~ 

0.4~0 
:.e3! 
C.0('~ 

125.:22 

.,C'f "!""t 
I J,, t wi.1 

l5J.(:E6 

LC'~ :-• r: ... _ ....... -.: 

"\!·"i•; 
.... J'. 

1e:..ic: 
t'~~t.4·;o 

... C't• "' . .,,,, .. 
:.~:~ 
~. -~·:"! 

'; .. , ..,, 
····"' 

. -: ..... 

: : 7:;. :~: . . -: .. ,. . 

.. , .. '"'' ... ~ ... ~· 

•~c .... ., 
•""••"tLL 

7S7.517 
C.U9 
~.833 

m.~93 

rn.a:: 

~0~.77:i 
7(::. ~;; 

i;3.:ss 
! !'::1.2~b 

~.s:~! 

) 'ij~·~ 

i:.3T: 
:.Jl~ 

• ~""" • ":'I: . ~- -.... ..; 

.. -- '~ ••. .:.c. ...... 

--1 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

•,:Jta: !;: = .1~ ... :, .. •. :;,: :· ::.~':;i: :~:~ :::~·.:~c·: ·· · ....... :.~" . 
.......................... .................. .......... ···---- ................... -· ......... -............. --- ...... ----·-- -- -- ..... -- .... --·-- .. - . --- ..... -... -................................................ , 

... ~.:.-: •••••• --·· .. •'> .... ::: ......... ;.;: :;, :: 

I 



I 
1-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

----------------------------------------------------------------- ccr.FA~ 

Net Working Capital i11 

Year 

:krrent assets & 
~co~r.ts re:ei~a~le 
:a~er.tory att~ ;ate!"'l D! s 
facrgy 
3oorcs 
Marl i~ ;rJ~~e;> 
Flr.is~ed prjc~cts 

Ca;ll in i!a:id 
Tata! Cilrrent ais~ts 
Carrent l!~~~liti~s ottG 
A~co;;nts pafaO!e •••••. 

:~et •vr~·i"~ ca:!i ~ar 
!~c~2ase ~r. k~r1:~; Ci~lta: 

~2~ -~~~10~ :a~~ta~. !~~a: 
~et •=r~~~~ ~~;;tilf f~reig~ 

.:\!~ .:cto 

3r; !:.o 
m ., ·' .... ·.; 
:~ :2.(i 

~b:J . ,·. 
-'•~ 

~J , :e·:.o 
15 :4.:i 

3') :2.~ 

20C2 

.... -,. -~Q •v••• • w 

::~q.:e: 

~.s:s 
:.s!: 
~.O:}j 

!:.~~= 
:l.ii~!l 

i:s1.;s~ 

!17 .193 
---------------

l!B4.:'i7 
~0.6:2 

:45.~6! 
........ Q ~-i 
.a. .............. .. 

2r)C3 

206.~Q; 
::99.i:i. c C'""'• ,.,,.,>., 

., c.,.~ 

... w.., ... 

~-~·~0 
:3.~04 
~.t3~ .. .,~ ... , , 

•"•····· 
zc:. 1m ___________ ,.. ___ 

:::s.:::9 
4(1. 1m 

tc:··· '"·•= •.J".J • .;. .J 

t(:75. ~zj 

2!:j.6J: -., . 1:: ""'~t ~.,. .. -·· •••• ..,.l-J. 

~::C.945 t •t' ""'i:.:. !:75.2~9 ........ 'T, - .. 

:::.~:9 ~·~ .·. •a! \.1..:'T ... .. ..... ,..., 
'I C,".' 

:.~=: ...... -... ...\o. .. :>1 ... c .... -..: 
t' ···ri•· 
"''""""' ~- ~~'~ ~ .GC'(: 
!4.:~4 '.4.::a .... IC' • .,.,, ,.,c 
3.o;: :.~!= :.6~(t 

:.;6b. '~! 3 ~(;~.t:'j •=•"' rr, ...... .i.1w I 

:::9.:ce "!t- '., .. .......... :1A.i::S 
--------------- --------------- ---------------::so.S!! ::::.~:; 1:~::.::9 

~t r,~ -- -:•c :i.~9:: ......... ! ... ·..!•·•· 

:s;.~~: .. ,- .-: ... .. -........... . 
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. I -· -: ---r--" "t.\ 

~xs.~~~1 I 
~~~:iS4Y COr1FAI 
~--" .·: UMIDO 

----------------------------------------------------------------- C~~~~R 2.: - :~TER~~TIG.~~L FE~ilLIZER ~EV. CE~TE~, ~LA&AftA --~ 

Source of Finance, construction tr f~~L!s&::ds cf Uj r:Ears 

fear •••••••••••••• 

:~uitv, ord:~.sr·! •• 
E~~tty, ~refer:~~~. 
s~~sidies. ~~a~:s 

Lair. A, fcre! ;r. 
lc•n B, fcrc;;i •• 
Lean C. for~i~~ • 
Luir. ~. t~:&: ...• 
Lt•~ ! . !c~al ...• 
Lean c; lc:a! •••• 

To:il loan •••••••• 

c~rrent l:a~;r::;e~ 
Sar.I c~ercr~ft .•.• 

4~9.9:7 
).O~·~ 

c.·~~o 

3~'.2~& 
c:.~cc 
0.t·(J~ 

54.7Ct 
~.oc~ 
c.c~o 

HB.?37 

-593. :4~ 
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I 
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----------------------------------------------------------------- CJ~F~~ :.t 
Source of Finance, production i~ 

Yiar ••.•.•••••••.. 

E;Jitf, ~~a~~~~~ .. 
E;~1tv 1 :r~fire~cc. 
s~~s:u;e;, gro1:: 

~lli:l :: , f~rE! ;~ 
~i::i:: &, f,:;re:;:: ... 
Lea~~. :cr.::;r. . 
!..~•:: ~. 
!.Ci=! a, 

. --. ' 
l.t.it..d•···· 

:c.~i! .••• 

~~rr:~: :~D~:i:tics 
Sii-:i c12~;:r-aft 

·-··i : ·-- .. ...... ..,. • l.·'·.J: 

:m 

-: ., o~4; 
.! •• ..,. 

,·. ,·,,-.. -. 
\,:, ...... \: 

-! • ., ... 

-'!'j ••• ..... . . . 
:::. : ~~ 

-:~:.t:~ 
~·. ~~ ~:o 

.·, .·.,· . .-. .... ..... ~ 

-25.~~8 

:.._:,.,, .. :; 
'~:) I I= 
~·J' •• • ,J 

""·"".:'• . ,~ 
•••I• .... 

........ -..... 
• • .. •v .. 
,-• ••• , .. i• 
..... v ..... I 

-:3.7:~ 
1),1~~.:· 

... ~-,._ ........ ,_. 

...... , r:~:­.. ~ .. ..- ... ..: 

;", -.,. ... . 
·.: ......... . 

"':" .-;- ' ... ·-=~ 

.-. :,-., 

~ ........ "":.:. ............... 

.-. ,-.. ·.r. ......... ., ... 

- ~· ""'.'~l .. ....... ""' 
) .(~'~: 

·::. '2 ::o 
.- (•(1(• 
.I.""" J 

;;,:j~O 

9.~4~ 
9:.3~7 

;.~ ·.;;· 

~).cc::: 
f\ r .·,,-, 
v.111._•y 

" ... ,. 
V•t..·.•., 

tr -'"'''! •.;. \.- ~· .. 
,, r·r1r~ ....... .,,. 

!(', a:4 
C7 "'.'IC: ...! •• .... 

oJ .......... ,, 

------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------cc~;~~ :\TE~~A7:~N4L C£~7ILIZE~ n~v. CENTEF, 4~AE~~A -----
Source of 

E~u1tv, cr~i~a~1 .• 
E:~ity, ~refere~~€. 
~~~s.~ies, g~a~ts 

~~dn ~. fJr2:~~ . 
~~i~ 9. ;~ri;;~ •• 
~ca~ !Cre:~; . 
:.::a~ "• :~:a: .... 
~CG~ P, :oci: .••• 
Lean ,. ' .. -~' ..... a,•••• 

~;tel !oa~ ..••.... 

Finance, 

c.·.:co 

. ' . .,: -., ,.,"tw 

·:·. '~(: 
-9.:;~; 

prodLtcti on :r 

·:. ~-· ·~ :; 
:. ·~,·.ft 
... - .1 .. • 

: • ~:.;!> 
-: : ":1~7 

~.(1·~~ 
~. 1J(~r:1 
.•, r,r, ·, ........... .,, 

j. 0'>:· 
-::.1:: 

'(1-~' .......... 

"•1•r1 •.·1 .. .:·. 

- ,. ,,. 
- .~. j •'; 

:, 

0 .(10(: 
(i, f~;·j(i 

0.0~:0 
(!, (1(-t 

i~;. ;j.:· :) 

-s.~:: r:, ')(;·:: 
j. ~'(-;) '. .,~ - .. ,., :.; ... 

(:,1~(:~ ').,(.>~: ': .• O'.:·; (:.~,~::, j.,)')0 0.')(~0 
·:·.:~~·:: ·:.:0~ ::·.'~~·.:: :.~·.jC ~.O~!r:~ C.··:<10 

--------------- --------------- -----------~--- --------------- --------------- ---------------

::.n 
' ..... -.. 
c~ .• •• 

., .... ., ... 
- : •• 'J' ... c .. -.~ -.,,, ...... 

:.:;: 6.7~1 
.. • I' ...... 

-:; .. : .. ~ 
--------------- ------•-•••---• --------------- •-•w••-••·---•• ••••--------·-- ---------------
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---··---------------··------·---·---------------------··-----··--·----------------------------·--------------------------------------

: ..•• - • !' •• 
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-----------------------------------------------------------------:~~FA;:.: 

Source of 

Year •••••••••••••• 

E~~:t1. :rdi~ar\ .. 
Eci~;t1~ ~~c:erc~c:. 
5u~siG~es, ~ra~~~ 

' -. "" 1..Ua.1 A, fore: c;: 
~uan ~, fJr2:;~ .. 
~:an c, •ere:~~ 
!...cir! ·' " -- .1 "• au~o.._ •• ,. 

LGi:i ~ ~cca: .... ., 
i..CG;'? ... 1 ::a: .... 

'.otal Lian 

C~rre~t :~ab~l~t~E5 
Ea:-.~ cverd""af: 

Finance. 

C ,. .. • .. ~ • ..,..,1.,. 

-::. :;~·6 

.'1 .• ,,.,,, 
.,,, • .,..v·t1 
.· . .-. -,,. ................ 

C' "':'7C' 
• .i.;..,;., 

-9:.1:~ 

production 

~-•• -,C' .. .... "' 

,, ,. .. -,_.·, 
~· ......... ·-

.·, ii.'· -.............. 
' ., ... 
•• \1'1.'~ 

0. ~!,j:j 
,., ,,,, .. , 
v•\..'\, 

-~.?~Z 
.-, ~,. ... 
J.-.J .. •.: 

~.:~; 
• • • • ··c -. ~ ... "':' ..... 

~-.i • ~r-­
....... • .i. :J 
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----------------------------------------------------------------- CS~F~R ~.1 

Cashflo~1 Tables, construction ;'1 

Year ••• 

Fi~or.:~at res~~r~E~ 
Sales~ n~t Jf ta~ 

.,.ctol c.sse:s 
C:crat~ii~ :w;:s 
[3:t ~f ;~r.~:"Lt:E 
P.c~a·;;eri: 
ci:~~ora:e :a~ 
~;·1!C?:1dS pai~ 

s~r~!~s ~ ~e~icit ~ 
Cu~~~a:2~ :ash :i:~ri:2 

:r.f:-:.c, l~cal 
Gu:;!i:•, :ccal 

:!tfla.-, f:jrai:!'I 
Q~t~!c~, fcrefg~ 
S~r~:us t C2f~~:: ; 

~Et CGs~•lc• •.. ' 
Cu:~la~e: ~~t :~;~fi~~ 

897.574 
,.~ ,. :·1 .-• .......... _. 

""C:"' • ·~ c .~. -~-

2::; . .;7: 
~-: :1::1 

... _. =::, ._. 

. -~ . ... _ . ., 
., .... -. ·--. 
:..:.o.-r . .;. 
"'.'"'.'C • I~ 
: ......... \,! 

... ' ~ ... C' -:io-,•,..: 

------------------------------·-------------·----------------------------------------------------------------------------------------
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----------------------------------------------------------------- CQ~FA~ ~.: !\'.~~-'~::c~;:;!.. F::~r:_::~~ :~>. c::•t":-::~:, .u~~r.;; ----1 
1~c~;i~:s :i ~5 ~cl!ars Cashflow tables, production:~ 

!ear •.• 

T .. -. ·' 
.~ .. a .. 

~~~a~::ol re:~~rci: 
Se~es, :iEt c; t~~ 

Q;:~ra:i.~·~ cc:t: 
C:.st o~ f::-;a:a.:2 
~:e~;,,;c-:~ 

C::r;i:rQ~: \:~ .. 
~:fi\!2~C> ~dlC 

:. r- • ·-
• .. L l '..I :l ' 

C·~:..::Rted 

i::~lc~. ~G:;: 

~..it:::~, ~::~a~ 

E~r;!~~ ' :~f:::~ · 
:~-=>:..-. •·:ra:;~ 
~;,,.~~~~,,, ·~~=:;: I I 

~~,.::u:. : ~e!:c~t 

-c:;-:- • -:i 
.·-..:: .... ... 
t~·.:.~-~ 

b~.:!: 

~=. ! ! : 
(\ ;, -. ·, ....... .,., 
(i. r:G; 

• - ... t'"''9-
- .. :,.1, ... •' 

·--·· - f 

.. -· ::1 
,- :;-r 
..,..1., ....... 

:•: ··:~ 
-25·1; ....... 

... " 1'"'• - .. ~C' ..... 11. 

........... : 

.;.-.1,;'T...,r 

~~~·=·~~ 
:;;~.~~:: 

' -."';4 
C't, -·-"! 

-:.~~ .. !5 

~s~. /:_;: 
=~~.:1.., 
-:: -~ 

...... -..i 

:::;.::~ 

• i::-. , , , •. .............. _. 

!::5.:~s 
~.j. :: ~· 

::;.:~: 

-: ::~·.4~7 
-;b.4:o 

~=~5.:.;: 

~" -·· ;2~· 
,,.•.7 7~: 

•c 7 .... ..., 
•"-•'' i 

!:~~.937 

...,, r, •.. 
- 11..... 4 

"'II:" -:~ 

,, :67 
:::2: ~C'·, 

. - . -. -"' ....... 

• '""'!'~ 

.-,-·. 

:· : .. ·.·1 ......... \. 

-= -....... 
.. : : .. . ; 

. .,.-. - -_ ...... 

• = - ......... 
- .. .; • '!'. - .. -
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--------------------~------------------------------------------- CGM~~?. 2.1 - !~TERNATIGNAL ~ERTILI!ER DEV. CENTER, ~~ABAftA --~-

Cashflow tables, production ;n, i:t::~sands cf Ll5 I::il!ars 

Year • • , • • • 20Ci! :002 
Total cas~ ir.f ::iN :::5.4~3 2~55.447 

F;nanria! ~esJur~es 
Sales, r.et a+ tax 

--------------- --------------- --------------- --------------- --------------- ---------------

T;;t3! ;;ssets . 
Gper•ttr.g costs 
Cost ~f fina~ce •• 
Repay;e::~ 
C;Jrporate tax 
nividend; µaid 

Su~Plus i deficit ! 
C~~Uleteri CoSh haiance 

:nfloM, !oca! ••• 
GutflcM, ~~ca! ••. 
Surp!~s·I d~fic;t: 
!nflo~, fGrE1;~ •• 
a~tf lo•, fcre•g~ .. 
s~roius ! cef:c:t i 

Net casnflu~ • • . • 
Cu~ulated net cashf ic~ 

11.436 
2C2!.o21 

62.401 
l94C.067 

38.307 
S!.!~4 
0.000 
o.oco 

-?£.B6l 
-rna.5B6 

!tSb.C:l~ 

1714.922 
-~jb~.87~ 

!C. :m 
-!bi~.02e 

4~.2t.4 
2!c9.ii7 

"'"'.'P' ., .. c 
...:.-.v0.1-.•..J 

!!9.m 
2Ji~.24ft 

52.611: 
~.0(1Q 

0.000 

-68.:9~ 
-!444.aii 

...., ~., ~~~ 
a..i.-..• ... "tl 

":"'C" .. ~~~ ..... ..;,,;.; .. 
t."\ ... """:= 
;.u.; .~:.., 

-13.9;(; 
-!025.b:S 

! '· 7b~ 
i~t0.~04 

77.ti&Z 
2204.42:) 

"'!'~ C'•1' 
4/ • .J.i.-.• 

71.072 
o.o.-.:o 

-~lj'. 7:9 
-1::04.S'ib 

,, ..... ::'•• 
·~·.;.J.,..;,L. 

'!t,•"".I , .. 7 
'"·-·•·.I! 

:e.c67 
-:59~.:-::;j 

'1.694 
~437.%5 

2::;).1:23 
16.B~:i 
SI. 7!3 
o.oco 
o.ooc 

-~:.s:o 
-!547.!:3 

:eL no 
2i)~6 • .:oa 

::c7.s:: 
-:099.·m 

5b.049 

2.39~ 
~!:47.054 

6!. ::105 
,, ..... '7'"'.9, ,,..6. ..... ..,1 

4.593 
4.541 
0. coo 
0.000 

Em 
-aa:. i61 

2!:5.378 
~2!C6.C25 

73.1(1~ 
-:~oo.~1a 

b.167 
2&35.~63 

49.Hl 
~~02.S~S 

;i.9!1 
5.222 
O.OOii 
~.0,)0 

Bl. 079 
-!4~2.\!22 

,, .. ,~., t,. 
~-v•··"!~ 

2:i7.C27 
-~!7!.062 

90.21~ 
- ~ ~~i·, .,.o~ • ..,/.,,,,J~t1 

------------------------------------------------------------------------------------------------------------------------------------



----------------------------------------------------------------- CC~.F~R :.: 

Cashflow tables, production in 

lEilr ••• 

Fina1c;al resjurces • 
Sc;es, ~at cf ta~ 

~~tal a;sets 
:~ero~inc ccsts 
~o;t of Lria;:e 
Re~•·1ur.t 
C~·~P=~•:e ~a .. 
C1m:e~i!s ~aic 

;~r~l~; ( ~c!i::: ~ 
C~;~!~~Ed LiSh ~i:in~C 

:;?f:).o, loca: 
c~tf~·=--! !uca: 

:~~i·JA, tcre1~:: 
o~:f iJ-. f~rei~; •. 
~~rtlus : cefii1t l 

~2t cos~f!wN •. , •• 
~~~~lated nat casnfl~~ 

~.::;s 

=n4.~i~ 
: . ~:.: 

:7~b. !(:( 

~&.~ce 29.6~~ 
~~b~.6~l :012.2:2 

.... ....... "'· ,, .. 7 .;:, ~-'= ....... , 
~.o~:r 6.9·:·~ 
e.cco 'j.~~o 
G.C~C 0.0[0 

9t..z:~ l(·B.4~9 
-!~0~.~~7 -1197.4~9 

~7.-j~.::! ::150. s:·! 
"T'.;'" •• .. ·, ... 
tJ ••• ~· J""' :95.666 

l'\"!'tl .. ,,,,= i3t.:j,915 .L~1- ..... '.•J 

4.~11 3.4~b 
~n:.~b!f ~~55,q51 

-2:17. 7b9 -2~52.~96 

1:::~.36~ 1!7.~53 
-:265. ·)i~ -:147.463 

~.94Z 

0.01!0 
c.coo 

11.:. 4:6 
-l'i5Vi:;1 

~S)3.:21 
~(;~). f: ~i 

24·)3. •}.\~ 
:.1e~:= 

::9:. r:s 
-2:83.b!~ 

! ~: .. 5~2 
-:(:2:.. 9:·1 

I 
I 
I 
I 
I 
I 
I 
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1f. .. ·:::..-±-;.;; .. '.!-·, 

·~n\·rnJ 
~corirnif 

.- .... :.::.! IJMIDu 
--------~------------------~----------------------------------- CC:te~~ =.1 - INTE!ttc;TIC5~ FE_~TillZER DE~. CENTER, ALABA!IA -----
Cashf low Discounting: 

al Equ!ty ~aid 1!!'s~s ~t i~coae flc•: 
Xet ~reser.t v•!u2 •••••••••••••• -!e:.2~ ·~ 
!nt~na! Rate Jf Ret:!:";. l!RRE1! •• -4.tS ! 

:: N@t ~a~th versus ~et cas~ re!~rn: 
r.et :i~esent ·1a:ue .. .... ... .. ... -!206.C at 
!~ternal Rate ~f Return IIF.F.E2l •• O.i8 I 

=I Inte~nal Rate of Return c~ tctal investaent: 
~et :re:e~t •aiui •••••••••••••• -!172.10 et 
!nter~al ha!2 oi ~2turn ( I~R l 2.10 l 

~et korth = E~~it1 ~~;: ;l~s re~e~ves 

t~ .-.• -, ' 
-~·"'• ... 

------------------------------------------------------------------------·-----------------------------------------------------------
Ha:ti-B~!~ 5lena-O~ti;~1 Plant-1.~:l --- Au~ust 29, 19~·j 



-----------------------------------------------------------------:~~FM;:.& 

Net Income Statement !q 

Yur • 

~:;~i! Si!!S!' 1;cl. ;a:es ti! 
less: 1a~1i:i.e ~;Jsts, 

~ariallle car~rn . . 
~5 1 ;;f tota! sale: 

C~erati9~a! Cir~ir. • 
~s 1 ::f t::tar s•ies 

Ccst Gi fir:ance 

Sr:ss llrcfi t . 
ii! I ::•an:::e; • • 
r•?.iit:e ;ref:: 
T •• . a.-

~: ~.:~c:er.ts ~••C 
~r.jistribwtc= prcf~t 

i~cl. s•les 

~cc~1~lated ur.~istritutec urof :t 

~:7.3Bi 
ti:. ~2:.:21 

---------------
-ia.tb2 
7.3~S 

-s:.~t! 
-!~.~:l 

-:5~.11~: 
C.j·j~ 

........ ,,._ 
"'•.:·~.I 

·;.Jot 
-~~~.11)~ 

-!50. Y·~3 

99~.~~q 
~ti).Jl;; 

---------------
76.~:9 

, ~l\'''I :.,._,G 

-~:.e:1 
-5.~5? 

-t17 .a~: 
.·, ;,t, •• ., ........ ,,, 

-!:1.s~: 

··~ ~=-· - • "~ • C..r..1 

~.C,jJ 
-t !i' c~..,. 

.. .. ! ... .:~ 

-:e3.~~~ 

t:c~.~49 
~:ec.:ac 

--------------
99. lt.9 
7.8:!4 

-30.82: 
-:.4::5 

-~:.(:31 
J.COC 

-9:.C~! 

C.(IOC 
-~1.r)~l 

-:S9.7ae 

:!,-)!. 91e 
:47: • .i:: 

---------------
!!C.556 

9. tSO 

~.~::z 
,, t·'ro .. 
\. •V•• 

rr ·~"" -..1 .... T£. 

-==- •j~ 
Ja;• ""'"' 

~. ·j~I:) 

-~5.j~: 
-4iS.:79 

l73~.156 
1594.ihl 

--------------
14~.3'?~ 

e.U;4 

:5.ll7 
~.e1~ 

~J.!7'1 

o.cc~ 
-:S.6~~ 

•).C~C 

-:~.t42 

o.eo~! 

-~5.642 
-.;~;).S~t 

Srnss ~r::f~t, I of tah! sales • -2~.cs~ -1:.~~a -7.m -:.4SE -:.o&o 
:•et crofit, ~of total ~c:fs. -~~-~:=5~ -1:.s-4e -7.;Tt -:.~:a -2.oc~ 
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I 
I 
I 
I 

m:, ~et 11r:;fit, l of e~u1t·t • • • . . -:~.bt~ -2b.252 -:~.271 -::.::s -7.1~~ 

~~~:-~::_~~~~::~:~:=~~:::_~-~~-:~~==~:-----------=~::~~-----------=::::: ___________ :::~~~------------::::: ____________ ~:::: _______ ~ 
ria!t1-~~lk B!end-J11t:1u1 Pi•~t-i.~:: Auq~st 29, :~1~ 
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.~- ;.:::f:.···~ . .- .;)l. 

~~-~~fH-~ (!;] 

~~~COMFAR 
.- '"--.. 2.1 UU I GO 

------------------------------ ---------------------~------- CO!FAR 2.1 - IllTEf;:KATUlftAl FEl\iIUZE~ llEV. CffiER, AlAMM ----
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APPENDIX VIII 

COMFARO Financial Tables for Simple Plant Scenario 

Using Currency Exchange Rate of H $1.5 to US Sl.O 

and Maximum (Nondiscounted) Selling Price 
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Ye~r ....... 
1 ~f ~~?. CiJa:i:v ~si~;~a 
Ea~ ~a•criai i .. 
Cth!r ~a• ~atcr!;:s 
~til:t:es 
Energ~ • • • • . • . 
L&~:ur, 
P,aoa:r 

1 
!::arcs 
Fa~t:r i 

~:rrct . . . 
la:nt2:-ioJL:~ . . . . . 

Factcr~ ccsts .•.•••.•••• 
ACain:Stratl·;~ cve~recJs •••••• 
Indir. :Ys!;, ;3~c; ar.: dis!ri:~t:on 
Direct ccsts. s~:c~ c~: c:str!t~t~cn 
teJr2:iat1:m · •. 
Finarc:a! cc:~; 

I I I I I I 

:"?S.:67 
37.C?: 
4.~1a 
4.be5 

~ •• ,..,-=­
.;.i. · ... i:..., 

3.00~· 
~ C~7 .... -. ......... 

b/2. 44! 
s~.::e 

O.OCiO 

---------------
8~9.7~0 

.· .. ·.· .. ·. 
136.:73 
:~.~El 

:: !;c;= 
W11o,i..,..., 

"..'.• o~~ -··"'·-: 

' ........ . 
'lt,VV'J 

:(;:4.~94 

~:.!:3 
c.ccc 
;, r~r .. ·, 
; •.• _, i 

~,.. :=-.­
.:.,;,"4_'ol 

!~.:.:: 

:~o~.:o~ 
7~.9:S 
b.331 
C' .... ~~ 

"'''..,)"' 
22.42! 
0.000 
2.83! 
4.000 

---------------
l~lb.413 
~s.1:e 
o.c~·o 

:c). ~:6 
4~.439 

:::. ~'.~:) 
!S12.S~1 

;4.?:! 
e.cit>~ 
r '=·.,., 
J, ~.;._1 

I\~ • .,, 
..:..J ...... 

c.o::·c, 
"" ~" ... .:..'W ... .:· 
4. ~~:j 

105:.031 
ss.::2 
~.~:co 
o. 0(!;J 

:o.~01 
42.::9 

:c:3. 6'.~4 
!.)Z.~:4 

3.He 
5.b:~ 

"'!"'." .. CQ . ., ..... "' ... 
C!.::;;o 
2.E:3 ..... -.. , .... "•"' 

t77s.:~o 
:s .. 13~ 

O.CJO 
(: .. C:CO 

:~.~:: 
":"'f"' ....... '"'; 

•'C•\J.i~ 

~Er ~~it ~ sin~l~ ;~~~~ct } 
~or2i~1. ~ 0. C(:~j 

EU::9 
e~.~'5 
76.975 

i447. 646 

0.1)(;0 

73.Ii4 
79,r;!l 

=============== =============== =============== =============== =============== 
Of it 
Of it 
Tctal 

variaSle,: 
la::.ur •• 

o. 0·:'1i 
2:!.:~4 
E2.6~4 
77.~~1 

·i r':"1ft 
··IV• 'J 

S3.~l9 
9o.~:a 
1:.::1 

o.r~oo 
SJ.~7! 
91. 7:)6 
78.~~b 

-------------------------------------------------------------------------------------- ---------------------------------------------
A~gust ~,, ':: 
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----------------------------------------------------------------- c:~~~~ ~.: 

Total Production Costsi~ 

Year 

I ~f n~~- :a:i:;:y ~s~~~ie 
~a~ :ateria: : .. 
Ct~=~ ra• ;~t2rials 
llti!: ti ES 

E~ergy • • . . • • . 
La~G~r, airect ••• 
Re?air, ~a:o:a~~J:: 
~core·:; •. , .. 
Fact~rv c;e~~eaG~ 

j,(;jQ 

!7b1.9~1 
l!~.i: 1) 

5.Ht: 
:.735 

23.::2~ 

• :c·: 

~ ~,-,., ·:c -. 
• • V6.I I.~ 

!l9.57j 
- 9.~b: 

:.s:: 
23.·~'fi 
Ci.CC') 
": ::~-: .......... ~ 

.-, .-. ·. ··~ 
"''"'•"' 

.-. ··.·· .... •.i .. : •• 

Z:7!.:~~ 
~:j.t~~ 

~~.::~? 
c.,:ic·0 
r ...,.,.., 

••V•M 

.·. ·-·.-. 

:l~.~;:; 

:·;,1:: 
!:.:~~ 

:~.==~ -. , .• ... 
..: ..... ~ 

Facto:-v cG;:s 
~dci~istrGtite 
!nj1r. ~o;t;, 
Di~ect c~sts. 

--------------- --------------- --------------- --------------- ---------------
•••••• • •• I • 

c~1€rhciCS • • • • • • 
:al~: a~l cistri~Jt:o~ 
~i!~~ a~~ distr~tuti~~ 

t2~r;ciati~~ .. 
Finan:ia1 =~~t:; 

-... -• -
~\.r:.L.j 

~1il7.E83 
~5.135 
o.~~J 
': ·"•{•(1 v.-.,, . .,..., 

~1.C~S 
::.1~4 

====-=========== 

~s. ::s :;s. :~s 

·:.cc~ ::;.::!:c 
-~ t~: -. ;-.. 
,,,:.a.1 •\.fw •'i' ""'-• ,, -•;' -:;; =~··· _.,,.: .. v _.,... ,, J 

--------------- ---------------r:,11 .... ,...~ .. 
.:. ........ ;,a 

=============== =============== 

== ·-: w ......... .. 
. •. ,·.;,>. 
.... .J·~·v 

c. ~·~ ~ 
"'I. • ., • LA ·-· ...... 

=============== 

... ,., ...... 

..., ... ..: .. ., ....... ,. 
"".#•'-·-·· 

'i•Q7 ~:.., 
•ww. •!~I 

------------------------------
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I 
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----------------------------------------------------------------- ::~~~R 2.: 
Total Production Costs:~ 

Ra~ ~i~Er!i~ : •• 
Gth:r raic •~teriils 
Cti ! i ti ES 

EJer;y ••••••• 
Latc~r, ~:rect ••• 
Reuair, ,~~~ii:;:~a~1::e 
:::ares 

F,;;::Jry c:::ts 
lld!.inistrc.ti :e 
fodir. :c;5t;. 

c·.-er::cacs 
;ai;:s ;1c 

...... 
• ;~r: !::ut: j~ 

Direct ccsts, sa!es ~~G :s~f:t~tic~ 
~e~rer~ation .. 
Financiil C:?::: 

!otai proc.ict: ::; c:~:s ...... 
Ccsts per ~~it ~ ~i~;I2 ~-r.:duc: l 
Of it for2ic~. l 
Of it ~iriGtlE,: • 
Total !aoJar •• 

.-.-.. -.,, 
-'-"..!. 

-~ :n~ 
.;.. ....... ~ 

·:~. ~:?·: 
:~S!.~(:2 
!55.9~9 
g.H3 
6.4i! 

:5.279 
0.00{: 
2.833 
4.C~O 

::45.Sb2 
::9.167 
!1$8 
b.HO 

2.6:! 
4.COO 

·· .. ·,··;: 
~ ......... . 

E~.0!5 . ., ....... , ....... \..:.. 
6.5:5 

...= =~·" ....... ..i ..... ., '· ·,.·. 
..... '\.'\!y ., ~~ ... 
""·""~"' 
4.0~(; 

,....-~ _ ..... 
-~..;;S.1-..i 

105. =~'4 
'"' •l"'!-": 1..: •• ;.:. 
e.55:: 

--------------- --------------- --------------- --------------- ---------------::;Y7.ia= 
55.z:a 
il.~(!O 
:j,(:C~ 

~l. 1:c 

Z6S7.3-t4 
55.I!S 
c. o~~a 
':.co~ 

3l.65J 
l. 911 

2:-so.40;:; 
55.133 
c.oco 
o.oco 

:i.~:6 
3.jza 

:a~s.:12 

o.oco 
~.CCC 

T! t •.:. 
~.&. ....... 

" ~-., -·••: 

""'1~1:' ,.-c: 
4tJiwiJe•..i~ 

5~.::a 
;i.\lO~ 
;),(!t~C. 

S2. :06 
1. !9! 

=============== =============== =============== ======~======== =============== 
o.~:~o 

S4. 1·~~c 
~5.~bC 
20.:::! 

~.OOj 
84.~ES 
9~.~:4 
go • .;1i 

(!,{;~') 

S~.C~6 
9~.6M 
S·~. 560 

a:. :;Es es. ::4 
'i5.8bE 
:~.nb 

-----------------------------------------------------------------------------------------------------------------------------------



----------------------------------------------------------------- [~~=;~ 

Net Working C.:.pital !:i 

C~rre~t iS:~t: ~ 
~C~CV:ltS !'::e: ·.r:::t:a 
I~Vifi:~ry i~C -i~~·:a~: 
E:1cr;1 
S~crcs 
~ur~ ~a ;~:;~:~; 
Fin:~he= :~c.:~c!: 

Cisi'I i!i ~ 3~G 
Total cur~~~: a=;~c= 
eu~re~: l:a~i~i;~~s :~: 
Acc~~~ts ~a1a~:2 . . ...... ..;.: 

::.~ 

.-:• ;. 
-~•V 

.;.t, ... 
11. .......... 

~~9.:;: 

.. .., ...... 
-•t.:.J .. 

(:.'.)~~ 

~ .~1.;2 

:"4 .-,~., 
w ........ , 

or· : ·-. .... ~"'· 
:4;.::: 

~ . .::~ 
. -....... \ .. -..· •. .,-_ 

~.(~.! - I-~. 
..... 7_ 

..,. .... :-: _..,_ .... _. 

=~.::s 

..... ,... . 

.. .i.- • ..;.~~ 

::9.:~: 
i.-!:: 

.•• i· -• .-• 
Je.., 'Jl.­.., ........ ......... 

1 ··:: :··· 
.. ·,J ••. •J;,,. 

... 
:.:.•. 

! :::=-

:~:.!:! 

'0~.~=~ 
t .~!;~ ... =·~ ............ " ........ , 
rl• .;.., I 
... l"'tl9! 
1' ... ;1 

:.5~~ 

,.,. =-, &JI,..,:..., 

•C'" =-,, 
.. .:~.rtJ ... ·~ 
.. .,.~ ·--
~..;,,."!· .. C 

~ • .;ti 
.-'! ~ .. ~ _ ............ 
-~ .~:e~j 

,#.:::7 
6~2.~;~ 

! ·~ :·­.'T ......... J 

--------------- --------------- --------------- --------------- ---------------~~t •;~~~r; -=J~-~­
:~c~e~si :~ A:ri:~; .... -- . -. ' 

~0:,..'•~Gi. 

!74.::: 
·~• e• e 
.i"!. -'.&.J 

::s.~~s 
:~5.~;:o 

,,,.. __ .. -.,. 
..:..-: ' .. ..:.: 

....... :"'\ ··-
""'~·,.t ...... 

} ..... 
•) ........ ~ ._ ... , .. 

:·;:1. ::: 

;:.:::: 

·.= ···:· 
... ~•• .. w,.,• 

... =-· .,,:._,.,.,,"'! 

~ -'" : ..... '":'-:" 

=~:.~:: 

I 

I 
I 
I 
I 
I 
I 

" I 

Net Working C.:.pi tal :., 

!' .:.t~Y: ,-.. ~ •. .,rr .... 
------------------------------~---------------------------------- ::~~;.2 

C~rr€~t iSSit~ ~ 
A~~~~~:s r~:E:~3~~~ 
i~;ei:cr~ ~-c ;i~ar.~~s 
E~~ra., 

~~ua• 
~u;~ •~ ~·:~·~:; 
F~ni~nec ~~::.~:~ 

Ccs11 11 :·:o~:; 
·~:a: c~~re~~ ~;::~; 
:~r:~:t !~i~;: .. :~?~ :·~ 

~e: ~~r~i~; ~~=:~;. 
:~.='=i~: ,.:;•.: "'; ~:.:. :,. 

:.~: "w r • ~ ", 1 -: ...... :. . . . <I • ~. 
.·:. 11C!"'~ :r; ._ .. ,,, .. -;. .. : :"c. 

. - ' ·-·· 
... . ., 

_ .... ~ 

~ : .. -•.. ~..,., 
·;.C~) 

IC'· ... . 
;. .......... ; .. 

,. '~,-. 

... • ~' J 
• ,. .. ""!' 
,;.;;.., . .:, 
·;. ~C·) 

'. ..... .. -
..... ~ 1 

7"": • -.: 

:S9.:72 
:=·~ -~., ..,•.,;,...,.w. 

=i.:~t 
., .-'T ... 
..: ... ..., 
• ...... . 
". ~·" ·: 

!:.::! 
... =:: 
J1W ,., 

~::.::: 

.......... 
-'-·.·. 

,·. =-·· v • .... 

....... ...... ~ ~ 

. : .. .. ~ . .......... 

-.,. .... 
-·,; ..• 

..... : ':' . -· ....... 
::·:.~:.~ 

~ -· . 

:. ; :: 

.. : : ; 

:.·.::~ 
--------------- --------------- --------------- ---------·----- ---------------

: -. : .. .,, .... ' .. . -.... , ' . , .... . • :J, .:.1 

'~- . -
• •• : • "'I. J 

.. ... .. .. ....... ... 

: ... ,. .. 
..... J 

;- '. -.' 

I 
I 
I 
I 
I 
I 

:::::_::::_:::::::_::::_::_::::'.:::_·_::::_:_::::'.::::::_:_::::::':_: __ :::::::::--;:::;::::::;-:::::::::::·---:::·-::::;;-:::-1 
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----------------------------------------------------------------- ::~~~~ 

Net Working Capital i:i 

......... 

C~rre,~t iSSc:S ~ 
~cc~n:s r:~:iiG~!e 
!~~r.;t::rl it~' ~a:erii;s • 
£r.er~·f 
E::•res 
i:o:--i: i:: •r••,p.• --

ti"•'°''! =~= 
Fiio&:1c: :r::~:t5 

Ca;~ iii :.a:;; 
Tota! ~~r·e:: a=ssts 
CtJrc~: l:z~~!l::cs l~d 
~LCJ~~tS ~•f i;l~ .. 

2 ... ... 

~.\} 
·~ A .... v 

!. \) 

!~~.ti 
24.C 

... -. ........ 

--:. ... ~.,.~ ___ ... ,. 
t:?. !9S 

:.6~J 
o •. ;~) 
:.;.]~ 

3.1:.:s 

--:"'• r•·" .:...:.!:! • .,..,..,, 

.:ba.:7~ .... =~· 
\i•..J-..•"!' 
~ ~~ .. 
-•ww..i" 

~-C~~ 

----- -------- --~--------------.. 

""""•"·! 

(;. ·:·~·:· 

- ~. ,,,..:-: .. 
~ .......... .. 
~~, .... ,~ 
--.- ., .,, .. ....... ':' .. ..;; 

--... . .. ... -.... --,. 

•• C' ~-..... ~ ... 
::.::: 

• =: .::-.:> ·-· ..... 
:.~..:3 

:·::-~ 

:!:.::73 
...... _ ... ~ 
·:-.:~b 

: . .::: 
......... 
. ·--.: ..... 

..... : ;~: 

'tet ll~rc;-:~ 
Incri:'a:= :~, 

-.... ;: ..... ;. 
~c.: ... c;., 

_.) .. , ,.., --, ..... .... ~.:.~-
--------------- --------------- --------------- --------------- ---------------

.... _;_; ..... 
"°'""'• ~ ···-: 

Xet iC~:"\:f;t~ =aJiti:. :~:a~ 
Net 11crk;r.g ~;:;:i:, :er:!~;~ 

B7.!l9 
~ib. ?:~2 

ts: .1•::? 
:z.7E.t 

10.H? 
C"·~- C.C'.1 ... , ..... , .. , ~2.:~: 

e::: . .;2-~ 

~·..,. - 'Tl 
I!;• :ii• ·- .., ... 

... _ ,-. 
- .... G .... .,. 

e:;. ·:.;;;; 

-~ ·.- .. .. _ ... , .. ,.· 
:= ·:· ' ..... _ .... 

'":'I' -
~w"!e-i:~J. 

-----------------------------------------------------------------------------------------------------------------------------------



-----------------------------------------------------------------
Source of 

Yc·r-
~~ ·············· 

E::;i :·1, -:r~: ii~• •• 

~:~::,, ~rE~i!'S~:~. 
~~~;i:i@S~ ;~a:!; 

Leen • ~crt:;~ "'· . 
;_c1n ~-

~~~e:~;'f •• -· l:!i:~ 
,.. 

f~rii~:1 "'! . 
L:a.l . lc~c.~ •••• 
L:ar. ;: "'~ .... -· .~ ......... 
L::n ,. 

lo:o~ ..•. ... 

Fina.nee, 

::.: .. :·:~ 
t.;~: 

'~ • .i .. : 

6q.r:1 
0. ~~j 
~.c:;e 

Tota! ~~·~ •••••••• ~3S.E~3 

T,.. ... • !. _..,_ 
•ti.~. .. .. ~, ••••••• 

" !'-··h 
W• W'~'J 

(1.:.7; 

~77.:E4 

ccnstructi on '' .._ ,.., ' ;:r~ -........ _. -

I 

I 
I 
I 
I 
I 
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-----------------------------------------------------------------
Sou~ce cf Finance, 

Year •••••••••••••• 

E~\;~!;, ~r~i~=~·: 
EGJit7, "r:f=~c::~. 
Subsi~~eS! ;~a~~i 

Lci:i A, 
Load ?, 
:_i:Jii.O (, 

lean ~. 
Lo;;;i B, 
Lilah C, 

fc•2!C~ 
f~!'"2!~.; •• 
f~r::~:i 
:~~a~ ... . 
=~::~ ... . 

. -.. · .. ·.·. 

"t ·-· •• •• V•\l./'.1 

c.~:~ 
-3 • .;:::~ 
0.C~·~ 
O.t~j 

production i!' 

•C' ....... C" 
--~-~.- ... 

-3. ;·::; 
~~. ~::j 

.-.. '\,.-.. -. 
·.•>I •Y 

1j,r~O:J 

.~ :"•'·II "' _.,~ -· .... ,,, 
~•w.:~ 

·::.-:co 
o.~~·j 

... 

...:.. l 

"" ,... ..• ,, 
lJ • .,, ,,. 

-s.::: 

. -- . 
--~ 

·:.-..· .... 

•. ;"•."···. 
••• J..,. 

-:.~:,,. .... -,.-.. 

-2b.7:~ 
( ;~:·1\ 

~. ·~~;; 

.-.. -.-.A. 
·J.·.:.rv 

Total !:;n •••••••• --------------- --------------- --------------- --------------- --------------- ----------------!6.bS7 -!9.!9~ 

:::. ~':~: 
c:. ::~;e 

Current !:~t:::t!:s 
Bi~k a~.::-~r:+: 

56.C37 
:7ti.~!~ 

3~. :7: 

-"!= -r-:: 
""""·~•\.' 

27.ess 

-":~ . ::\ -·· ..... 
!0.:51 l!.~37 

Tota! f~~c~ ...... . 
.. , .. 
....... J 

--------------- --------------- --------------- --------------- --------------- ---------------
= •':'"'! •.. _,,. 

!1~.7(:9 

-----------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------- ~3~~h~ 2.1 ''·~=~'· ,,_ ... --~· •.: ...... __ , .... ~ .......... ~ 
Source of rinance, 

Y~iir ·············~ 
Equ~ty, ~rd:~~~~ .• 
E~;~tv. ~~E;i~i~:s. 
SL~si~ie~. ;~1~:s 

Loar ~. :.j'."';:~.-. 
~G;~ i. ;~r~::~ .. 
L~c~ C. '~~::;~ . 
Lc3n ~. :~:1! ..•. 

.... c ...... 

:·m 

:::.o:;) 
;"' ,. "•(. ,, . .,,.,.,, 
c. ~~'j 

·, , ........ . 
- ..... ., 

production iil 

_-:--=; .,.-, 
"• ""• •.r.J • 

33. ·:·=:)0 
(:, ::·~~ 

-~.~~~ 

~. ·;1}(; 

ij, o::o 
0,1)~(; 
:) • r)~:~j 

-.~. ;i.~ 
!'1 ,-.~ •• -, ,, ........ 

-! : • ;:-: 
-.·.· . •. ,,;•.,1_, 

~. ·;o~' 
:; , c~}~ 

·j.0:}~ 

-~.5~! 

~. ~~j 
t r:.-.:, 
-·• .. t1•.t 

T::~: :J;J ••.•••• , --------------- --------------- --------------- --------------- ---------------

. . .. . . .... , 
... ~ ........ c; • I"' = ....... ...... , _ 

., -,.., .. 
-, .;;'!;i 

-.- I', •• -.... '; ... 

'' ,.., ... ....... ·, 
-: ·::.: :: 

--------------- ----------------.. : .:;: . 

~ ... ~., 
-·.·~-,J 

~- ;):;c 
'). ';!~(· 

-5.::: 
'.~. ·>~~ 
;. ::Ci 

---------------

---------------
-: '!:.: :~ ---------------------------·------------------------··--------------------------------··---------------------------·-----------------· 

• .' 4' I : / 



--------------------------------------------------------------- :::-·;~=:: 

Source of 

Y~:r ............... . 

I .r-• ~-..... ;: - ;;.'= 
~~-:; :, t:~::;~. . 
t.:l!: ·-· :'~! -- . -
t --- ~. -- ... t 

·-~· ...... :. . .. . 
LG&."! -. ,. ...... --'"'~- ... 
I • --L .. on ... "., ... ; . . 

Finance. 

·. · .. ·.,• 

"· fl>." •. \ ... ""'.: -· _ ... ,, .:. ,, .. .. 
~-;I(.;) 
!\ ; .-•. •• 
"J.'lt.Jy 

[~rre~~ ::G:;1~::::: 5.7:;~ 
&a~k ~.c~~ ... a~: -t:~.~~; 

product:.on 

-.• · .. :-=-

.· ......... . 

.· .. -._.,.,,, 
· .... ~ ·' 

..... , 
-:-. ~-· 

: : ~. :;: : 

. ·. ·.: 

· ...... 

·. ·.·_. 

-?.;..:: 

I 

I 
I 
I 
I 
I 
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----------------------~---~------------------------------------ r~~~~~ 2.1 

Cashflow Tables, construction•~ 

r!~~r.c:•i re~:..~~~e; • 
Sa~=!, ~et ~f !:; . 

Tete:. :siet: • 
~~!ri~i:;~ =-:::: 
CJst ~~ ~in•~c: 
i1E::!i>:OC'!t 
Cur~~rc\:c ~c; 
:i 'ii .. :!'!~$ ::i: ~ 

:~r~i~s ~~~:~£: ; 
~~T~~a~c1 ~i:r: ~a~~~=~ 

:~r ic•, icc:c! 
~:i:f:J4, !J,:c~ 
3-.rp~~s ' c:f:~it i 
::i+~~-. !~r:;~i; 
c~tfiu~. fcre!~~ •. 
Sur;l~; • GE;~:it 

&~?.~;: 
~.~-~(: 

.. r ••.·. 
1..111.~.o.·.1 

0.~~:? 

-~::.:ii 
-;;.:;~ 

;:~.i4i 
!~i.E:9 

...,. -· .. 
~.,. ~·~1 

5:;. :-lJ 
~£0.C.:t 
-0.t~~ 

-------------------------------------------------·---------------------------------------------------------------------------------· 
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----------------------------------------------------------------- ::~;:;:_ : .. : 
Cashflcw "ta~les production~;; 
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APPENDIX IX 

COKFARC Financial Tables for Optimwa Plant Scenario 

Using Currency Exchange Rate of H Sl.5 to US Sl.O 

and Kaximwa CNondiscounted) Selling Price 
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1. TBXT VARIABLas 

--------------------------------------------- COMFAR - DATE.'f ----

1 Project n._: 

2 Date and thae: 

3 Remarta: 

4 Accounting units 
and currency: 

5 Product n ... (a) 

-----------------------------------------

-----------------------------------------~i!~~!~f!.--~'!!!!:J--~°!!'.. _____________ _ 
Tlt111.1111/r 1 r 1/5 /Jol/6r.r 
-----------------------------------------

---------------------------------------------- sub-menu-
Product ~;-;;_-~6:~~-;;.~~------------------A: 

Product 8: 

Product C: 

Product D: 

Product B: 

Product P: 

------------------------------------tl~!'!~'!.'~!'!_.f~!-&.':_{$.#_"L_._,._~} ___ _ 
;ti)-;.~ - /() 
------------------------------------1-":!.:.!..~:_2:!'_ _______________________ _ 

-~'!..:!!!_:!~------------------------
------------------------------------

2. G B H E R A L Y A R f A 8 L B S 

--------------------------------------------- COM FAR - DAT EN ----

1 Foreign currency converafon rate: 

2 Local currency ccnverafon rate: 

3 Duration of conetructfon (In years): 
(maximum four years If half-yearly, 
otherwise maximum eight years) 

4 Planning during conatructlon: 

f
---i.-0-------1 
--·----------
-~._l>_~f-7.. ___ _ 

~/2/ 3/ ti 516/7 /I 

5 Caahflow discounting rate (In per cent) 

----------------------------------------------- sub-menu 

~/half-yearly 

1 Dl1countlng rate for net preaent value: [!~~~~] 

a Equity and aubafdy condltlona 

----------------------------------------------- sub-menu 

1 Foreign equl ty - o(rdlnary): 

2 Foreign equity - p(referred): 

3 Foreign aubaldy: 

4 Loca ! equlry- o(rdlnary): 
5 Local equ It y - p(referred); 

• Loc11 aubafdy: 

year di sbursemenr s lar11 

I 
__ J __ _ 

I , 
I t··;---
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2. 0 B N I! R A L Y A a I A 8 L B :S 

--------------------------------------------- COMFAR - OATEN ----
1 Loaa and oyerdralt coadltlona 

----------------------------------------------- sub-menu 
lorelcn loaa 4 

l 'tear dlabarae•eat starts: 
. ~ __ ( ___ ] 

2 A•orthatloa type: coaatuat prlaclpal aaaalt profile 
J A•orthatloa period (In years): [Z~:] 
t Amort ha tloa paid: ~•all-yearly/quarterly 
5 Grace period 

(In years): [~Z~] 
I lnt•reat rate (In per cent per year): 

~ ~~:: ;::~ P=l ::~:::: pq 
t::::::::::::j from year t:::::::j tbrou,b t:::::j 

----------------------------------------------- sub-menu loretcn loan B 

1 Year dlaburae•ent atarta; [:~::~J 

1 A•ortlzatloa type: conataat prlaclpal/~prollle 

J Amortization period •(In years>: [~z~:J 

t Amortization paid: ~ball-yearly/quarterly 
s Grace period Cln years>: [:z:~~] 
I lntereat rate (In per cent per year): 

~ ~~:: ;::~ P=l ::~:~:: pq 
~ from year t:::::j tbrougb t::::j 

------------------------------------~---------- sub-menu foreign loan C 

1 Year dlaburae•ent atarta: [------] 
------2 Amortization type: conatant prlnclpal/annulty/prollle 

J Amortization period (In years): r:~::::J 
t Amortization paid: yearly/ball-yearly/quarterly 

5 Grace period (In yeara): [::~:::J 
I lntereat rate (In per cent per year): 

~ ~~:= ;::~ ~ ::~:~:: ~ 
t::::::::::::j lrom year t:::::::j through t::::j 

------------------------------------------------- sub-menu foreign overdraft 

Year dlaburae•ant •Cares: 

I lntereac rate (In per c:enc per yur): 

§ lrom ye•r§ 
from yur 
from Y••r 

lllrougll § 
I llrougll 
I llrougll 

I 
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2. Q 8 If E a A L 
VARIABLas 

--------------------------------------------- COllFAR - DATDl ----

----------------------------------------------- sub-menu local loan A 

1 Year dl•bur•e•e•t •t•rts: [~~Z~~~] 
2 A•ortlsallo• type: conata•t prl•clpal~proflle 
J A•ortlsatloa period (In years): .[~j2~~] 
4 A•ortlsatlo• paid: ~•all-yearly/quarterly 
5 Grace period Un years): [~[~~] 
I l•tereat rate <I• per cent per year): 

from year tbrouch 
fr011 year§ t•rou111 ~ 
froe year throu111 

----------------------------------------------- sub·-.enu 
local loa• 8 

1 Year dlaburaeee•t •t•rta: 

2 A•ortlzatlon type: conatant prlnclpal/annalty/proflle 

J Aeortlzatlon period (In yeara): [------] 

4 ·A•ortl satton pa Id: 7earl7/ba I !-yearly/quarterly 

5 Crace period (In yeaas): r------] 
I lntereat rate Cln per cent per year): 

r==1 ~::: :::: r=:J :::::~: r:=:l 
~ !roe year t::::::j through t::::::j 

----------------------------------------------- sub-menu 
local loan C 

I Year dlsburaeeent starts: 

2 Amorllsatlon type: conatant prlnclpal/annulty/pro!lle 

J Amortisation period (In years); r------] 
4 Amortisation paid: yearly/hal!-yearly/quarlerly 

5 Crace period Cln years): [------] 

I lnlereat rate (In per cent per year): 

§ (rora year§ 
from year 
from year 

lhrough § 
lhrough 
lhrough 

----------------------------------------------- sub-menu 
I oca I overdra fl 

1 Year dlaburaeeenc •larca: [!] 
I lnlereal rale (In per cenl per yur) 

r=:n:1 ~;:: ~;:; r:I1 ::;:~:: ~ t:::::::J from year t:::j lhrough t::::J 
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D e a c r I p t I o n lllnlmum coverage (In daya) 
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ASSETS 

182 
Accounta receivable/ I 3t' ' /> IF 
/caab In band: .. _ --"'------3_'0 __________ _ 

I NV ENT 0 R I £ s 

-------- --------183 Raw material Ca): 90 __ r£. ___ --------184 Raw material (b): __ '/.£. ___ _J_f! ____ 
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.30 • _?_td_ ___ --------181 Energy: 
30 30 -------- --------187 Spare par ta: 3r,o 3,o -----·-- --------188 Work In progreaa: 0 0 -------- --------189 Plniahed 9roduct1: 
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uo Accounta payable: 
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1. TBXT VARIABLES 

--------------------------------------------- COMFAR - OATEN ----

1 Project n ... : 

2 Date and ti .. : 

l Remarta: 

4 Accounting unit• 
and currency: 

5 Product n ... (•) 

-----------------------------------------

-----------------------------------------
~~!i!'!~~--~~'l!~~---er.If..~-------------
":T:!!!11..{a_~11 ___ fl.~-l!.-~---~!..t~! _______ _ 

---------------------------------------------- sub-111enu-
------------------------------------Product A: 

Product 8: 

Product C: 

Product D: 

Product B: 

Product P: 

Ji!.!..~---'~!'_'!.~!!!~) _____________ _ 
-"'1!!!~~~~--f.u...t£~-~--Cl..t1!'-'-~! 
2/)-)..tJ -10 
------------------------------------
1~:!~:.!:.~------------------------­
l'f-/'l- -1'1 
------------------------------------
------------------------------------

z. 0 B H ! R A L Y A R I A 8 L I S 

--------------------------------------------- COMFAR - DAT EN ----

I Porelgn currency conYeralon rate: 

2 Local currency conyeralon rate: 

l nuratlon ol conatructlon (In years): 
,maximum four years II hall-yearly, 
otherwise maxtmu~ eight years) 

4 Plannlnr during conatructlon: 

f
-------------~ l·OO 
-------------
_.!._._~!!._?_ __ _ 

tDJ 2/ 3/4/5/ 6/ 7 II 

~/hall-yearly 
5 Caahllow dlscounclng rate (In per cent) 

----------------------------------------------- sub-menu 
I ·oaacounttnr rate lor net preaent Yalua: [t~~~J 

I Equity and eubaldy condlllona 

----------------------------------------------- sub-menu 

I foreign equl ty - o(rdlnary): 
year dlsbur1emen1 1tart1 ------, 

I 2 foreign equl ty - p(reterred): 
I 

J Foreign IUbtldy: 
I -·----• Loca I equl ty - o(rdlnary): 
I 5 Loci I equl ty - p(referred): 

• Local 1ub1ldy: 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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2. Q 8 NE a A L 
YA&IABLBS 

--------------------------------------------- CO.FAR - OATEN 
7 Loa• ••d owerdrafc co•dlllona 

----------------------------------------------- sub-menu 
forelp loan A 

1 

2 

3 

4 

s 

Year dlaburaemeac starts: - d-_( __ _] 
Amorclaatlo• type: conatanc prlnclpai~proflle 

AmorthaClon period Cln years): [~Z~~~J 
Amortlaatloa paid: ~ball-yearly/quarterly 
Grace period (In years): (~~,~~~] 

I lntereac rate (In per cent per year): 

I ~ i:: ~::: P=1:::::::1::zz::i 
t:::::::::j Crom year t::::j through f::::j 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

----------------------------------------------- sub-menu forelcn loan B 

1 Year dlaburaement atart1: [-~---] 

1 Amortization type: conatanc prlnclpal/~;ro;~~. 
3 Amorthatlon period 'On years): {~z~~J 
4 Amortlaatlon paid: ~balf-yearly/quarterly 
5 Graca period (In years): [~Z~~~] 
I lntereat rate (In per cent per yur): 

~ ~~:: ;::~ r:::q ::~:~:: pq 
t:::::::::j I ro1D ye a r t::::j th rouc11 t:=i 

------------------------------------~---------- sub-menu foreign loan C 

1 Year dlaburaemenc acart1: 

2 Amortization type: con1t1nt prlnclpal/annulty/prollle 

J A•ortlzatlon period {In ye1r1): [~~~~~~] 
4 Amortisation paid: yearly/hall-yearly/quarterly 

5 Grace period {In year1): [~~~~~~] 
I lntereat rate (In per cent per yeer): 

~ ~~:: ;::~ ~ ::~:~~= i::::::i 
t:::::::::j from year ~ lllroue11 t:::::j 

------------------------------------------------- sub-menu foreign overdraft 

Year dl1bur1em1nt 11ar11: 

I fntereat r111 (In per cent per year): 

~ ~~:: ;::~ ~ ::~:~:: Pb:l 
t::::::::::j from y11r t::::1 lllrougn t:::::J 
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2. 0 8 HER A L V A R I A B L I S 

--------------------------------------------- COMFAR - DA TEN ----

----------------------------------------------- sub-menu local loan A 

1 Year dlaburaement •t•rts: [~~Z~~~] 
2 A•ortlz•tloa type: conatant prlnclp•l~proClle 

3 A•orth•tlon period (In ye•rs): ,[]p~~] 
C A•ortlz•tlon paid: ~balC-yearly/quarterly 
s Guce period Un years>: [~~[~~] 
I lntere•t rate (In per cent per ye•r): 

~ ~:: :::~ P=1 ::~:::: pq 
t::::::::::j Crom ye•r t::::::j through t::::j 

----------------------------------------------- sub-menu 
local loan 8 

1 Year dl•l~r•e•ent •t•rt•: 

2 Amortization type: conat•nt prlnclp•l/•nnulty/proClle 

3 Amortlz•llon period (in years): [------] 

C ·Amortization paid: 7earl7/b•ll-ye•rly/qu•rterly 

5 Grace period Cln YHl's): r------] 
I Interest r•te (In per cent per year): 

r===l ~:~: :::: i=l ::~:~:: ~ 
t::::::::::j Crom year t::::j through t::::j 

----------------------------------------------- sub-menu 
local loan C 

1 Year disbursement starts: 

2 Amortlz•tlon type: con•tant prlnclp•l/•nnulty/proflle 
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1 • T B Z T Y A R I A B L B S 

--------------------------------------------- COMP AR - DA TEN ----

1 Project n ... : 

2 Date end lime: 

-----------------------------------------

3 Reaarka: ~fB:.!!!~-l!~_f!.('!1J.-~'!!..~----------------
4 !!:o::!!::c;~11a ~~'!!!!..'!.!*'.f.. __ e~--!l.~-~.!~!.!.:f. _________ _ 

-----------------------------------------

S Product n ... (•) 

---------------------------------------------- sub-menu· 
Product A: 

Product B: 

Product C: 

Product D: 

------------------------------------Ur ttc. ( 6ro11•l•1) 

&_;~;;~~~~~-;i'_~i;_{.~~-;;_~-:;i~~ 
J.0--10 -ID 
------------------------------------1 :l - t.1-.Jo 

Product B: 

Product P: 

------------------------------------1 t/ - ll/ ·/LI ___________ :/ _______________________ _ 

------------------------------------

L OBHlaAL YARIABLBS 

--------------------------------------------- COMFAR - DA TEN ----

1 Foreign currency converalon rate: 

2 Local currency converalon rmte: 

3 Duration of conatructlon (In years): 
(maximum four years If half-yearly. 
otherwise aiaxlmum eight years) 

f
-------------J __ .!..!_{)_ ______ _ 

-~-'-~~_] ___ _ 
(J) 2/ 3/t/ 5/ 6/ 7 /I 

4 Plannlnr during conatructlon: 
~/half-yearly 

S Caabflow discounting rate (In per cent) 

----------------------------------------------- sub-menu 
I Dlscountlnr rate for net preaent value: 

I Equity and eubaldy condltlona 

----------------------------------------------- •ub-menu 

I Fore I en equl ty - o(rdln11ry): 
yur disbursement starts 

i Forel1n equity - pCreterred): __ {_ __ 2 Forel1n 8Ub8ldy: 

I 

--'---4 Local equl fy - 0Crdln11ry): 
I s Local equity - p(referr-ed): 
I • Local 8Ub8 ldy; 

__ l_ __ 
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2. 0 B H ! RA L V A a I A B L 8 S 

--------------------------------------------- COMFAR - DATEH ----
7 Loan and owerdralt condltlona 

----------------------------------------------- sub-menu 
foreign loan A 

I Year dlaburae•ent starts: [~~l~~~J 
2 Amortization type: conatant prlnclpal~prollle 

J A•orthatlon period Un years): (~{~~~] 
C Amortization paid: ~ball-yearly/quarterly 
S Grace period (In years): [~Z~] 
I lntereat rate (In per cent per year): 

~ ~!: ~::! ~ ::~:::: pq 
~ from year t::::::j through t:::::j 

----------------------------------------------- sub-menu forelcn loan B 

I Year dlaburae•ent atarta: [~~~~~] 
f Amortization type: conatant prlnclpal/~prollle 

J Amortization period '(In years): [~z~~] 

C Amortization paid: ~bait-yearly/quarterly 
S Grace per I od Cl n years): (~Z~~~] 
I lntereat rate (In per cent per year): 

~ ~!:: ;::! r:r:l ::!:::: i::zq 
~ from year t:::::j through t::::::f 

----------------------------------------------- sub-menu torelcn loan C 

l Year dlaburaement atarta: 

2 Amortization type: conatant prlnclpal/annulty/proflle 

3 Amorthaelon period (In YHrs): [~~~~~~] 
C Amortisation paid: yearly/half-yearly/quarterly 

S Crace rerlod (l.1 yura): [~~~~] 
I lntereat ra t11 (In per cane per year): 

i==l ~~:: ~==~ ~ ::~:~:: r:::::i ~ fro~ year t:::::j through t::::f 
------------------------------------------------- 1ub-mtnu foretcn overdraft 

Ytar dl1buraemenr 11art1: [!] 
I lntere11 rate (In per cent per year): 

~ ~~:: ~==~ P=l ::~:::: ~ 
t:::::::::j from Y••r t::::j through t:::j 
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2. 0 B N I! RA L V A R I A 8 L I! S 

--------------------------------------------- COMFAR - DATEll ----

----------------------------------------------- sub-menu local loan A 

I Year dlaburae•enc •tarts: [~~{~~~] 
2 A•ortlzatlon type: conatant prlnclpal~prollle 
3 A•ortlzatlon period (In years): _[~j2~~] 
t A•ortfzatlon paid: ~balf-7early/quarterly 
5 Grace period (In years): [~~(~~~] 
I lnter~at rata (In per cent per year): 

lrom year tbroucb 
lrom )ear§ tllroucb ~ 
lrom year tllroucll 

----------------------------------------------- sub-menu 
local loan B 

I Year dlaburae•ent atarta: 

2 A•ortlzatlon type: conatant prlnclpal/annalty/prollle 

3 A•ortlzatlon period (in years): [------] 

t ·A•orthatlon pdd: 7earl7/ball-yearl7/quarterly 

5 Grace period (In years): [------] 

I lntereat rate (In per cent per year): 

i==i ~::: ;::: J==l ::::::: J==l t::::::f Crom year t:::j tbrougll t:::j 

----------------------------------------------- sub-menu 
local loan C 

I Year dlsburse•ent starts: [------, ______ J 
2 A•ortlzatlon type: constant prlnclpal/annulty/prollle 

3 A•ortlzatlon period (In yearsl: r------] 
t A•ortlzatlon paid: 7earl7/balf-7earl7/quarterl7 

5 Grace period (In y-.ars): [~~~~] 
I Interest rate (In per cent per ye1r): 

§ from year§ 
from year 
lrora year 

fbrouch § 
lb rough 
through 

----------------------------------------------- 1uo-menu 
local overdraft 

l Ye1r dlabur1e•enr 111r11: [j] 
I lntere11 rite (In per cenl per year) 

~ ~::: ;::: r::q ::::::~ ~ 
~ from ye1r t:::j lhrough t::::j 
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1. TCXT YA&IABLBS 

~----------------------------------~------- alMPAll - OATEN ----

1 Project n ... : 

I Date •lld ti-: 

J Remerll:•: 

t Accoantlac ••II• 
and carre•cy: 

S Proclact .... <•> 
---------------------------------------------- sub-.enu· 

Product A: 

Product B: 

Product C: 

Produce D: /:l- lil -:I.o 
Produce •= ------------------------------------1 'I - /ll-1'1 
Product P: ------------------------------------

------------------------------------

2. a •• E • A L y A a I A B L • s 

--------------------------------------------- COICFAR - DATEM ----

l Porefc• carreacy conyer~loa rate: 

2 Loc•I carrency conYer•loa rate: 

J Dur•tlon of conatrucefon (In years): 
(maximum four years If half-yearly. 
otherwise maximum eight years) 

f
---;-~-o-----J 
-------------

f) .~~,7 

-------------(JJ Z/ J / t / S/, / f /I 

t Plannlnc during conaerucelon: ~half-yearly 
S Caabflow dlscounelnc rata (In per cent) 

----------------------------------------------- sub-menu 
l Dl1countln1 rate for net prea•nt valua: 

f Equity and aubaldy condltlona 

----------------------------------------------- sub•manu 

year dlsburaemenr 1r1rra 
l Forelrn equl ry - o( rd I n1 ry): r-;--· --·---2 Fonl1n equl ty - p(reterred): 

I ---·--J Fore11n auba I dy: 
__ !_ __ 

t Lou I equl ly - o(rdlnary): 

~~~{~~~ 
s Local equl ly - p(nferred): 

• Local IUbaldy: 

I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
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--------------------------------------------- C'.OllFAa - DATDf ----
7 Loaa •IMI OYerdraft Coadltl-• 

----------------------------------------------- sub-.enu 
forelp loea A 

I 

2 

I 

Tear ••• .. r•eaeat starts: 

c 

s 

• 

----------------------------------------------- .. .._.. .. foretp loa• a 

1 Year dla .. r• ... •I atarta: [~~~~~] 
t &.ortlsatlOll l:rpe: c .. ataat prl•clpal/~prollle 
I &.ortlsatloa parlod'(la rears): [~.:2:~~] 

C A8ortlsatl011 paid: ~••lf-1earl1/quarlerl1 
s Grace period (In 1earl): [~Z~~~] 
I latereat rate (la per cent per rear): 

~ ~~= ~==: i:q ::::::: µq t::::::::::::j fro• rear t:::::::j tbrou1b t:::::j 

-------··----------------------------.. ---------- sub-•: nu lorel1• loe~ C 

1 Year dhbarae•ent Uaru: . [~~~~~~] 
2 Amortisation trpa: coaataat prlaclpal/annullJ/proflle 

I Amorslaatloa period (In years): (~~~~~~] 
t Amortisation paid: 1••rlyl•all-yearl1/quar1erly 

S Grace period (In JHra): (~~~~~] 
I lacereat race (In per cenc per year): 

i==1 ~:: ~::: i=1 ::::::: ~ 
t::::::::::::j fro• year t:::::::j tbrou1b t::::j 

-----------·--------------------------~---------- sub-menu foral1n overdraft 

I Year dlaburae•ant •Carls: [!] 
I lnlereat rue (In per cenr per )'Hr): 

i:=n:::1 ~:: ~::: P=I ::::::~ ~ 
t::::::::::::j lrom Y••r t:::::j tbrou1b t:::::j 
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2. 0 B K I a A L 9 A a I A 8 L '! S 

--------------------------------------------- COMFAR - D4TDf ----

----------------------------------------------- sub-menu local loa• A 

I Tear dlabaraeae•t atarta: [~~~~~~] 
2 Aeortlzatlo. tJPe: c._ataat prl•r.lpal~pro(lle 
J A-rthatloa period (111 years): ,[]jl~~] 

C Aeortlzatlo. paid: ~•a1r-1earl1/quarterl1 
5 Grace period (la years): [~~f~~] 
I latereat rate (In per cent per year): 

~ ~:: ~::: J:q ::~:::: µq 
t=::j rro• year t:::j tbrou1• Cj 

----------------------------------------------- •ub-.enu 
local Joa• 8 

1 Year dlabarae• .. t atarta: 

2 Amortization tJPe: conata•t prl•clpal/a•••lty/proflle 

J Amorthatlo• perlod (In JHra): (------] 

C -A•ortlzatlo11 paid: 1earl1l•alf-1earl7/quarterl7 

5 Grace period (In yeaca): [------] 

I lntereat rate (In per cent per year): 

i==i ~:: :::: t==1 ::::::: i==I 
t=::j Crom year t::::::j throu1• t::::::j 

----------------------------------------------- sub-menu 
loc•I loan C 

1 Year dlsbarse•ent starts: 

Z 4aortlzatlon type: conatant prlnclpal/annulty/pro!lle 

J A•ortlsatlon period (In years); [~~~~~~] 
t Amortisation paid: yearly/bait-yearly/quarterly 

5 Grace period (In years): [------] 

I lntereat rate Cln per cent per year): 

i==i ~::: :::: ~ ::::::: r=i 
t=::j Crom year t::::::::j tbrour• t::::::j 

----------------------------------------------- sub-menu 
local OYerdra(t 

I Ye1r dlaburae•ent a11r1s: (~!~] 
I Interest rate (In per cen1 per ye1r) 

~ ~::: ;::: r=q ::~:::: ~ 
t=::j from ye1r t:::j lhrouch ~ 
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