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EXECUTIVE SUMMARY
 

1.0 The Current Status of the Oilseed Sector in Pakistan 

Pakistan's deficit of edible oil and livestock feed production is large and growing. The primary 
raw material for locally produced edible oil is cottonseed, a by-product of Pakistan's major 
cotton textile industry. Given agronomic limits, only marginal increases in cotton production 
are likely in the foreseeable future. 

The cultivation of sunflower seed, some inrotation with cotton, was introduced in Pakistan about 
a decade ago. For agronomic reasons, it is the only non-traditional oilseed that has shown 
significant promise for large scale commercial production. 

The production of sunflower increased for several years, but has stagnated in recent years due 
to the lack of private sector investment in modern oilseed processing plants and non-traditional 
oilseed crop production technologies and systems. These limitations have severely constrained 
local market demand for and, thus, the cultivation of sunflower seed. 

This study concludes that the market demand for oilseed products arJ the technical constraints 
that impede sunflower production constitute major investment and market development 
opportunities in the farm input supply, oilseed processing, livestock feed sectors and commodity 
marketing sectors. 

2.0 The Edible Oil Market 

Pakistan now imports some one million tons of edible oil, of which 300,000 tons are costly, high 
value soft oils. Edible oil imports overall are rising some 13% a year. Ghee consumption is 
increasing at 5% per year, but demand for high value cooking oils, like sunflower and 
cottonseed oil, is increasing at a rate of at least 15% per year. Locally produced high quality 
cooking oil competes favorably with imported soya oil. 

Given product and market diversification, cooking oil products do not compete with imported 
paln oil based products like ghee in the market place. However, due to the limited volume of 
non-traditional oilseed raw materials being produced in Pakistan, oilseed processing companies 
are not able to meet the growing market demand for cooking oil. This study concludes that 
current and projected demamd for high value edible oils provides an immediate -ncentive to 
establish large-scale oilseed processing plants linked to non-traditional oilseed farmers. 
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3.0 The Livestock Feed and Oilseed Meal Market 

In Pakistan, tile primary by-product of solvent oilseed processing is feed meal. In 1990, 
Pakistan produced about 2.5 million tons of oilseed feed meal and cake, 2.3 million tons of 
which was cottonseed meal/cake used primarily in our cattle colonies. Livestock production 
other than poultry is increasing at an annual rate of about 5%, and an estimated 47 million units 
were produced in 1990. 

The current supply of feed to the poultry industry exceeds one million tons, much of it poor 
quality due primarily to the lack of feed inputs and production of nutritionally balanced feed 
products. No one knows what the effective demand for good quality poultry feed would be, if 
it wcre available. 

Poultry production has increased an average of 12.5% per year since 1980. An estimated 180 
million units of poultry were produced in 1990. Poultry production is conservatively estimated 
to grow an average 10% per year through 1996. Due to the shortage of oilseed and other 

l)rotcin meals producecd in Pakistan, the poultry feed idustry currently uses whcat and other 
ccreils as ineffective and, thus, costly substitutes for protein meal. With respect to imported 
feed meal, imports of soyabcan meal were less than 40,000 tons for the two year period 1989 
and 1990, and Pllistan produced less than 30,000 tons o sunIlower and soyabean meal. 

Given the growth of the poultry sector alone, the current and lomg term deniand for oilseed 

based protein meals, provides an excellent incentive to investors to establish operations in the 
oilseed and livestock feed sectors. 

4.0 The Parameters of (lie Model Oilseed Processing Compaiy 

I'l' establishmcnt ol a 500 Mt/day solvent extraction plant, complete with the ancillary 
equipment required to produce basic and fully refined edible oil and high quality feed meal, is 
assumed and aUalyzed in detail in th11is study. The plant would be located in the cotton and 
sunflower belt near Multan , Province of IPunjab, where ample irrigated land, power, water 
transport and labor are available. 

The tota! fixed and working capital investment required to establish the model company is 
estimated at Rs. 430 million (US $18 million). At full production, the model plant would 
process 154,000 tons of cottonseed and sunflower seed to produce 37,000 tons of high-value 
edible oil and 00,500 tons of high protein feed meal annually. The plant would operate 330 days 
a year, procc.,sing cottonseed for 210 days and sunflower sced for 120 days. Annual gross 
revenue is projected to increase from Rs. 800 million (US $33 million) in year 3 to Rs. 2 billion 
(US $ 83 million) in year 5. 

For illustrative and foreign investment promnotiot, puqposes, the proposed capital structure for 
the venture assumes that a financially solid foreign corporation undertakes the project. An 
equity stake of $ million provides 49% of the initial capitalization, with local and foreign loans 
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providing the remaining $10 million or 51% of the capital required. The internal rate of return 
is estimated at 31 %. Investors can expect complete capital recovery by the end of year 4 of 
operation, and tax free annual earnings of $22 million are projected by year 5. 

5.0 Oilseed Production and Procurement 

Raw materials to be processed by the model company include cottonseed and sunflower seed. 
Cottonseed is readily available in the market from cotton ginners. Increased farm production 
focuses on sunflower production in the cotton belt in the spring and early summer. Annual 
cultivation of some 25,000 hectares of sunflower is projected to supply the model processing 
plant. 

Sunflower seed will be supplied by farmers under contract to the company. Hybrid seed and 
other inputs, land preparation, harvesting and extension services will be provided to contract 
growers by company production and procurement unit personnel. The cost of inputs will be 
deducted from the gross proceeds payable to the farmers. This direct support to company 
contract growers would be established and tested the year preceding the start-up of the 
processing plant. 

The sunflower production implementation plan resolves farm production constraints, thereby 
unleashing the latent farm potential to produce sunflower seed for the processing plant. With 
an assured market and provision for appropriate agronomic technology at the farm level, ,,,turns 
to sunflower growers will substantially surpass those of lower yielding and lower priced crop 
alternatives. 

The oilseed procurement system will include the assembly, cleaning, drying and storage of seed 
in bulk form, rather than the traditional bagging and collection system now used in Pakistan. 
This process will ensure efficient handling, preservation and storage of the large volume of 
sunflower seed to be supplied during the 45-day sunflower harvesting period. 

The main procurement and storage center will be located at the site of the processi:.g plant. A 
second procurement center will also be established in the sunflower growing area. Company 
supervised harvesting services and purchasing agents will be available at each procurement 
center to assure the efficient harvest and collection of sunflower seed raw material. 

6.0 The Po(ential Scope and Iinpact of Investients in lie Oilseed Commodity System 

Given current and projected domestic demand and price trends for high quality refined edible 
oil and feed meal, as well as the potential to export these products, ACSCA analysts have 
concluded that some 10 oilseed processing companies, of the scale proposed, could be viably 
established in Pakistan in the medium term. Export market development is also a realistic 
prospect. Pakistan's geographic location in South Asia offers edible oil and feed producers a 
significant marketing opportunity in the rapidly expanding economies of South East Asia. 
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The establishment of 10 of these model companies would create a major new commodity system 
within the agricultural economy of Pakistan. Given current sunflower prices and yields being 
realized under adverse conditions on irrigated farms, the projected cultivation of 250,000 
hectares of sunflower is an attaina'le farm prod uc ioll tret. At this scale of sun-flower 
production, oilseed processors would be ,a'ie to prcduce sonic 200,000 tons of high value 
sunflower oil and 220,000 tons of high quality sunflower meal annuaL!y for domestic and export 
markets. 

In addition to generating new investment of Rs. 4 3 billion (US $180 million) in modern oilseed 
processing plants, the major incr2ase in oilseci production, processing and marketing would also 
create significant new agribusiness investment and market development opportunities in farm 
input supply, livestock feed and other processing agro-industry sectors. 

Major investment in such agribusinless sectors will significantly increase employment and income 
in rural Pakistan. Increased income for the rural population would, in itself, significantly 
increase domestic market demand for the expanding supply of agro-based products and services 
resulting from the dynamic growth of the oilseed commodity system. 
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A. OILSEED PRODUCTION AND PROCUREMENT UNIT 

NON-TRAI)ITIONAL OILSEED PRODUCTION IN PAKISTAN 

This component of the Oilseed Commodity System analysis focuses primarily on the 
requirements to be met to significantly increase the production of non-traditional oilseeds in 
Pakistan. For agronomic and raw materials supply reasons, sunflower is the crop targeted to 
be the primary non-traditional raw material for processing. 

Sunflo,ver was introduced to Pakistan as a "non-traditional" oilseed crop over a decade ago. It 
is suitable for cultivation in the majority of agro-ecological zones of Pakistan, and has proved 
to be the most successful of the non-traditional oilseeds. However, its cultivation has not 
expanded to fhe extent necessary to make an impact oln Pakistan's need to reduce its dependency 
on imported edible oil. 

The main reasons for this stagnant growth are the lack of market infrastructure for sunflower 
and appropriate technology along with the lack of necessary production inputs to grow 
sunflower. As a result, the total production of sunflower seed in Pakistan in the peak year of 
1989 was only 54,000 tons. 

In Pakistan, the marketability of commodities at the farm gate is often difficult, especially for 
the small and medium1 tirmers who constitute more than 60% of the producers in the farmed 
area of Pakistan (see Annex A-1 - Utilization, Classification and Distribution of land in 
Pakistan). Sunflower production has also been hampered by the traditional use of imported soya 
and palm oil in locally manufactured edible oil products. 

The ACSCA analysis of the Oilseed Commodity System identifies the following major 
constraints to increased sunflower production: 

* 	 Lack of marketing and production linkages between sunflower seed growers and 
oilseed processing plants. 

o 	 Lack of appropriate land preparation, )lanting and harvesting technology at the 
farimn level. 

a 	 Lack of timely availability and use of appropriate farm inputs, such as hybrid 

seed, fertilizer, and plant protection materials. 

• 	 Lack of technical know-how and extension services being provided to farmers by 
input supply agro-industries to maximize sunflower yields and provide the 
incentive needed by farmers to grow sunflower. 
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A. OILSEED PRODUCTION AND PROCUREMENT UNIT 

While these are serious constraints at the farm level, they constitute major investment and 
market development opportunities in the farm input supply and oilseed processing sectors. This 
analysis proposes pragmatic solutions to these constraints within the operational framework of 
a large scale oilseed processing company. 
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A. OILSEED PRODUCTION AND PROCUREMENT UNIT 

I. THE FORWARD LINKAGE 

1. OILSEED PROCUREMENT PROGRAM 

1.1 Role of the Procriireient Division 

Because sunflower cultivation is not expanding in the Pakistani traditional technical and 
economic environment, the 500 mt/d oilseed processing plant described in section B of this 
concept paper can not rely on the existing market to meet its annual sunflower seed requirement. 
Therefore, the project plans to set up a procurement division which will play a major role in 
fostering the development of sunflower production by establishing a forward linkage between 
farm production and the solvent extraction plant. 

When planning the procurement program, the procurement division will have to correct or 
bypass the existing deficiencies in the system insofar as it affects the procurement needs of the 
plant. Therefore a full-scale effort incorporating forward purchasing of contracts with farmers, 
hvhrid seed and other farin input supply programs, assured availability of critical farm 
machinery and extension services, will have to be put in place to assist in expanding sunflower 
'Prowing in key areas, as has been already accomplished by the sugar industry in Pakistan. 

The role of the procurement division is as follows: 

- Purchase all the raw materials required by the processing plant with reference 
to oilseeds. 

- Operate and manage procurement centers for the duration of procurement of raw 
materials (cottonseed/sun flower seed). 

- Effect and execute all forward contract agreements of purchases and ensure timely 
supply of production inputs as required for sunflower contract growers. 

- Establish quality control standards for procurement at the farm/village level and 
at the project procurement center. 

- Develop the production potential of sunflower through a comprehensive extension 
service to increase the number of contract growers and hectarage placed under the 
sunflower crop, per village. 

- Select, recruit and train oilseed workers at the village level for field procurement 
operation and development of sunflower. 
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A. OILSEED PRODUCTION AND PROCUREMENT UNIT 

Provide all technical assistance to the growers to facilitate introduction and 
transfer of modern technology for oilseed development. 

-	 Introduce a bulk handling system for all sced intake. 

The procurement division will operate through units called procurement centers. 

An extension program described hereafter (Chapter 3), will run in support of the procurement 

division. 

1.2. The Procurement Center 

The procurement center has the following functions: 

* 	 Service a procurement zone, with a primary focus on tie areas closest to it 
within an approximate distance of 50kmn (this distance can vary with ease of 
communications, aver 7e production within sub-units of the zone, etc.) within 
which it has the capacity to handle a given number of villages for the supply of 
sunflower seed. 

* 	 Serve as the base from which extension activities are provided to farmers within 
the procurement zone. 

* 	 Purchase sunflower seed from contract growers in bulk, and re-ship to the plant 
in bulk form. 

The maximum number of villages that can be efficiently handled from one procurement center 
is about 80. This is dependent on the number of extension teams operating under a procurement 
center jurisdiction. It is assumed that an initial 100 ha per village is planted with sunflower seed 
in year 1, with this area being increased annually by 10 ha. Therefore, the minimum number 
of villages required to supply the exact volume of sunflower seed as per requirement of the 
production program will be 164 in year 6 of plant operation (see Chapter 3, Extension program 
and Table A-2). This can be met with one procurement center at the plant site (the 'plant 
procurement center') and one center in the field (the 'field procurement center'). 

In addition to sunflower seed, the plant procurement center also receives cottonseed. The field 
procurement center would be located towards the northeast of Multan where sunflower is the 
more prominent crop, just off a major local cross road for ease of accessibility on 5 acres of 
land. 
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A. OILSEEI) PRODUCTION AND PROCUREMENT UNIT 

Id this concept paper, two procurement centers, one at Jhe plant and one on the field, will be 
installed to meet the total sunflower seed requirement of the plant. However, a third center 
could be installed in the field, for instance in a southerly direction towards Rahimyar Khan: this 
is a possibility that can be left open pending results of actual operation. 

The equipment required for the procurement centers is described in part II. For the fixed 
investment costs of phases 1and 2, see Table A-3. For the personnel requirements, salaries and 
wages of the procurement centers, see part IlI and 'Fable A-13. 

1.3 Sunflower Seed Requirement, Procurement Period and ,tinated Cost 

See Table A- 1: Annual and Daily Requirements and Costs of Raw Materials. 

The annual requirement of sunflower seed ranges from 18,000 tons in the first year of operation 
to 54,000 tons in the sixth year. 

The extent of area needed to grow the above quantities along with constraints imposed by crop 
rotation cycles dictate a considerable geographical spread in terms of procurement effort, 
spanning the present wheat-cotton and wheat-rice zones. This would be accomplished by the 
procurement centers. 

Procurement activities including forward contracting, production input supply and extension will 
need to commence one year (hereafter called 'year 0') before the first year of operation of the 
plant, to ensure an adequate supply of seed in the first year of plant operation. 

To meet the annual requirement of the production program (refer to section B, part I, chapter 
4), daily quantities ranging from 400 mt (year 1) to 665 mnt (year 6) in a 45-day procurement 
schedule are needed. This is not only to cover the operation of the plant during this period, but 
also to build up inventories for processing beyond the procurement period. In the model built 
for this concept paper, the procurement period for sunflower seed starts on May loth and ends 
by June 29th. 

For the purpose of the project, the total procurement of sunflower seed is derived from the 
spring crop as at present, over 80% of the total sunflower seed production in the country is 
derived from the spring harvest. The spring crop bears good yields and is adaptable in the 
existent cropping pattern. 

lowever, the agro-ecological conditions in Punjab allow the possibility of growing a winter 
sunflower crop. The plantaton dates are following the monsoon in August and the crop is ready 
for harvest by early November. The major constraints discouraging the winter sunflower are, 
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poor marketability and inadequate seed storage facilities, the latter causing heavy losses due to 
high moisture percentage of the seed. With proper storage faci!ities, this problem can be 
circumvented and with an assured marketing channel, the winter crop can be developed. The 
project extension staff could certainly encourage this potential to the point where it will be 

possible for the plant to operate two suhlflowt:r crushing periods, thereby maximizing its revenue. 

The cost estimate (Rs.6,000, see Table A-1) for suntlower seed delivered at the plant is based 
on average 1990 data. Transportation charges are estimated to about Rs.200 per ton (see part 
11, Bulk handling system, phase-Ill). 

1.4 Oilseed IIadling and Storage Systen 

The major constraint of l)urchasing 400 to 665 mt/day is related to the physical handling/storage 
of this daily volume. Traditional handling of raw material is done in 50-100 kg jute bags which 

are manually loaded and unloaded either from transport vehicles or into storage bins. This is 

a cumbersome, time consuming and expensive exercise, giving rise to all manners of risk of 

damages for all concerned. 

The required tonnages dictate that procurement will have to take place over large areas and that 

bulk handling will become necessary as the raw materials are to be moved expeditiously. 

Therefore, the procurement division faces a major challenge of purchasing, handling and 

tramsporting large volumes of oilseeds, particularly sunflower seed, never before attempted in 

Pakistan. 

In this respect, a new technology for bulk handling will be introduced and adapted to local 
conditions under the procurement strategy outlined in this concept. The bulk handling system 

includes four phases : 

o 	 Phase I - Introduction of a bulk handling system at the ftirm/vii.ige level, and 
transportation of the sunflower seed to the nearest procurement center. 

* 	 Phase II - Introduction of bulk handling technology at the procurement center. 

o 	 Phase III - Transportation of daily volumes of seed in bulk from the procurement 

center (sunflower seed) or from ginning factories (cottonseed) to the plant. 

* 	 Phase IV - Reception, cleaning and final bulk storage of the raw materials. 
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A detailed description of the oilseed handling and storage system is found in part II, along with 
a list of equipment required and fixed costs (see Fable A-3). 

1.5 Cottonseed Requirenient, Procurement Period and Estinmated Cost 

See Table A-I: Annual and Daily Requirements and Costs of Raw Materials. 

The annual requirement of cottonseed for the 500 mt/d plant ranges from 78,750 mt (year 1) up 
to 104,500 nit (peak production for cottonseed oil is year 5) with a daily purchase ranging from 
525 nit per day (year 1), to 697 mt per day (year 5) in a 150-day procurement schedule. 
Cottonseed is available only during 150 (lays (from early November to the end of March) and 
inventories must be built tIp for processing beyond the procurement period (see Production 
program, section B,part I, chapter 4). 

'he price per ton of cottonseed is quoted on the stock exchange. The price varies seasonally 
from Rs. 2,250 per mt to Rs. 3,875 per mt. The cost estimate (Rs.2,750, see Table A-i) for 
cottonseed delivered at the plant isbased on average 1990-1991 prices. Transportation charges 
for the cottonseed are estimated to Rs. 150 per ton (see Part II, Bulk Handling System, phase-
Ill). 

Cottonseed is utilized as a major raw material input in the first six years of operation. This is 
mainly due to the abundant availability of cottonseed as a by-product of the textile industry. It 
is by no means considered a high value oil seed due to the low percentage of edible oil content 
present in the seed (17% versus 37% for sunflower seed). 

Note :In this concept paper, the production program is based on an average cotton oil content 
of 17% th.t can be obtained from seeds procured from November to April. However, the best 
quality seeds are available from November to January and a higher oil content (superior to 17%) 
can be expected from raw materials procured during these three months. 

1.6 Procurement System for Coltonecd 

Cottonseed isa by-product of the cotton stdple/textile industry. It isnormally supplied/distributed 
through arthis (brokers) from the cotton ginning factories to tie prospective buyer. 

Out of 9 million bales of cotton produced annually in Pakistan, the ginning factories are able to 
process approximately 3.2 million tons of cottonseed. Setting aside the requirement for certified 
seed for germination, there are more than 2.5 million tons of cottonseed available as potential 
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raw material for the edible oil industrial sector. 

The available production of the ginning factories in Punjab is sufficient for the annual 
requirement of the Oilseed Commodity System Project, which is less than 5% of the total annual 
production of cottonseed available for purchase from the open market. 

Cotton ginning factories located near Multan Division can readily supply a sufficient quantity 
of cottonseed since there is an existing and established network of supply to fulfill the 
requirement of the plant. 

The point of interest is that because the ginning factories are at close proximity to the proposed 

site of the processing plant, it will be possible to initiate bulk handling of the cottonseed directly 

from the ginning factories to the procurement and storage facilities located at the plant site (refer 

to part II for a description of the oilseed handling and storage system). 'Fhe procurement center 

located at the plant site will be responsible for the purchase and the delivery c cottonseed. 
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2. PRODUCTION INPUT SUPPLY STRATEGY AND FORWAID CONTRACT 

2.1 Role of the Project 

A major problem faced by all farmers in Pakistan is the non-availability of farm inputs when 
required. This alone causes tremendous hinderance for the farming community, to achieve the 
full production potential of any crop. Once crop yields are diminished, so are the hopes of the 
firiners to overcome the rising costs of production, resulting in poor margin from the revenues 
derived from the crop. 

The following prevalent conditions are a constraint to future growth and development: 

o 	 Lack of quality hybrid seed adapted to local conditions, 

o 	 Lack of proper implements and farn mechanization for seed bed preparation and 
harvesting, 

* 	 Non available credit from banks for production inputs since sunflower/N.T.O are 
not classified as cash crops, 

* 	 Lack of availability of production inputs (seed, fertilizer, resticide etc.), 

* 	 Lack of technical knowledge for optimum utilization of production inputs for 
maximum yield/ha, 

* 	 Insufficient irrigation water available due to insufficient distribution, 

o 	 Lack of markets and marketing infrastructure available. 

To overcome the prevalent constraints of production input supply and to achieve the desired 
(ojectivesof the production program, the procurement division will effect forward contracts with 

private growers. The procurement division will organize the supply of input and technical 
;avi,;sance rcqtiired for efficient and economically viable sunflower production at the farm level. 

thC cost of the iIlpttS woUld be dc(Idictcd froi the sale income payable to the farmer. 

The forward contract would serve as a reciprocal arrangement whereby the farmers are ensured 
a guaranteed market and market price and the project is assured a regular supply of raw material 

for the processing plant. 

"'lle 1pioject will recruit, train ,and employ a teani of professional personnel to launch a 

coilprehensive oilseed cultivation program. The primary task of an extension team will be to 
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identify potential growers and to encourage them to produce sunflower on contr."'t for the 
project (see Chapter 3). 

2.2 Registered Grower Contract 

The project will enable contract growers to receive essentially needed production inputs to 
achieve optimum yields of sunflower, such as hybrid sunflower seed, fertilizer, plant protection 
chemicals (pesticides, wcdicides), farm implements & harvester on a rental/lease basis, 
technical assistance & extension, at the appropriate time following their contractual agreement 
to produce sunflower exclusively for sale to the project. 

The value of the inputs required and utilized by each contract grower would be capitalized in 
the form of a short term loan extending over the growing period of the sunflower crop. 

The terms and conditions of the proposed contract follow: 

FARMER CONTRACT AS REGISTERED GROWER 

This agreement reached today dated --- 19--, between Mr. --------- son of-

N..D.# ----- resident of --------- , Tehsil ------ , District ------------

heretofore named Registered Grower (R.G. # ------

and 

the Integrated Commodity System Project, with the registered office at -------address------

------, heretofore named the Procurement Division (P.D.). 

TERMS & CONDITIONS 

1. 	 The R.G. should be a bonafide farmer actively involved in crop production as a means 
of livelihood. 
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2. 	 The Registered Grower (R.G.) agrees to grow and produce sunflower seed on contract 
at his premises on the acreage specified herein in clause 2A, and the Procurement 
Division (P.D.) agrees to buy the total production of sunflower supplied by the 
Registered Grower (R.G,), thereby guaranteci ig a imarket and mii11mum market price, 
provided all the stipulated conditions listed below are fulfilled. 

2A. 	 The R.G. hereby declares ------ , the hcctarage/acreage of land owned or 
operated by him for the 19-- Kharif/Rabi season to be placed under production 
of sunflower, to be exclusively grown for the P.).. 

3. 	 The R.G. is bound by this agreement to sell his total crop production of sunflower to tie 
P.D.. 

4. 	 The P.D. agrees to provide the production inputs so as to enable the R.G. to complete 
the crop production requirements for sunflower. The P.)., upon receiving the written 
request along with a signed copy of this contract will issue an approval for the timely 
supply of the production inlputs detailed below in Clause 5. 

5. 	 The P.D. hereby extends a short term loan to the R.G. in the form of the following 
production inputs quantified below to assist the grower in producing high yielding 
varieties of sunflower: 

i. 	 Seed
 
Type --- ---kg/ha @ Rs.---/kg
 

ii. 	 Fertilizer
 
DAP • ---kg/ha or SSP : ---kg/ha @ Rs.---/kg
 
Urea: ---kg/ha or AS/CAN: ---kg/ha @ Rs.---/kg 
SOP • ---kg/ha @ Rs.---/kg 

iii. 	 Pesticide/Weedicide 
Type 	--- ---I/ha @ Rs.---/kg
 

--- /ha @ Rs.---/kg
 
-- I/ha @ Rs.---/kg
 

iv. 	 Niechanization
 
Implement rental @ Rs.---/h , hours
 
Combine Harvester @ Rs.---/ha, acreage: --

v. 	 Technical Assistance
 
--- Man [irs C Rs.---/Man Hrs
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6. 	 The R.G. will be responsible for the correct application and use of the farm inputs 

defined in clause 5 for the purpose of sunflower crop production as per recommendations 
of the P.D.. 

7. 	 The R.G. will be responsible for sunflower crop management, in accordance with the 

recommendations of the P.I). fclr optimum production. 

8. 	 The R.G, is responsible fbr the timely harvest and delivery of sunflower seed to the 

nearest procurement center representative indicated hereunder: Mr.- -, resident of---

9. 	 Dried and clean sunflower seed must be delivered by the R.G and must pass all quality 

standards specified by the P.D. and as laid down hereunder: 

Moisture content below 10 %
 
Foreign matter content below 2 %
 
Damaged seed contcnt below 2 "
 

10. 	 If the quality specifications for sunflower seed in Clause 9 are not adhered to by the 

R.G., the P.D. reserves the right to reject any part of the consignment delivered, or to 

revise the price guaranteed in clause 13 according to a quality chart proposed by the P.D. 

and on which both parties will agree before signing this agreement. 

as an interest free11. 	 The value of production inputs stipulated in clause 5 shall be treated 

loan to the R.G. till the date of sale to the P.D., following which the P.D. shall deduct 

the value of the loan from the amount payable as per quantity supplied. 

12. 	 The P.D. is bound by this agreement to buy the total crop production of sunflower 

offered for sale by the R.G. to the P.1)., provided the sunflower seed meets the quality 

standards stipulated by the P.1). in Clause 9. 

13. 	 The minimum market price guaranteed to the R.G. by the P.1). will be Rs. /lilt. 

14. 	 The R.G. will be entitled to receive payment for the quantity of sunflower seed 

approved for supply less the deduction for the value of production inputs. 

15. 	 The P.D. on receipt of sunflower seed supplied by the R.G., shall make a payment vide 

cash cheque payable within 15 (lays of the date. 

16. 	 In case a difference arises between the R.G. and the P.). the Chief Executive of the 
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j). D., Mr. , will serve as a sole arbitrator and his decision will be 
binding on all parties concerned. 

17. 	 In case of ciop damage or failure, the R.G. will be responsible to cover the total value 
of production inputs to be repaid within 6 months from tile date of expiration of this 
contract. 

18. 	 To cover crop damage and failure, the P.!D. l)roposes to dlr:iw u1 a c'rap insurance at the 
time of agreement anotntifl to 3, of th. total; value ofI* p',Iduct on inputs payable by 
R.G. 

19. 	 All the terms and conditions sti)Lilated in this contract Iust 'Ie fulfilled within 120 days 
from this day of ---- to this day---- 19--, following which this contract agreement will 
stand concluded. 

.	 This agreement is herctofoic ,igiw ancd 1aClnWleldbCd b)(I01 paitics listed below with 
intCnt to uphold all the terms and conditions mentioned above. 

SI(.N D, SEALED, AND ACKNOWIIll)(F 1) WITI AT'EST'J) SIGNATURES OF BOTH 
PA RTI ES AND WITNESSES TO TI Il' A FOR II I-NTIONFI) A(Iz,E.I.M ENT. 

(Clause9: Quality standards selected in this contract are indicative moisture, foreign matter and 
damaged seed percentages recomnmnded by compalnies like Pioneer or GCP. One of the main 
challenges of the extension teams will be to make the farmer field dry the sunflower seed before 
delivery and adhere to the quality standards. 

{hliuse 8: The farmer will deliver ihe sunflower seed to a procurement center representative 
atf tie villa e level known liercaecr as the Village ()ilseed Worker (see chaipter 2.5). 

('lmuse 10: A quality chart defining the price of the sunflower seed accordling to its quality must 
be designed by the procurement divisioni and signed by both parties. 

2.. Projected Sunflower Yield:; 

Sunflower yields have shown considerable variation even under relatively controlled field 
conditions, ranging from 1. 1 nit/ha to 2.6 mit/ha (Ref: CIMMYT Farm Surveys). 
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The targeted yields for the project have been estimated at 1.6 ton/ha for year 0 gradually 
increasing to 2.2 ton/ha in the 6th year (see table A-2). 

It call safely be presumed that with the availability of necessary technical and production inputs, 
along with the intensive agro-cropping practices followed by farmers in tile Punjab, the average 
yiclds per hectare can be easily achieved if not exceed the highest yields of 2.2 metric tons/ha 
to 2.6 metric tons/ha (derived from the (INIMYT seed trials in t981)). 

I1 lie yields actually derived in tHie production /one meet or exceed tile CINIMYT trial 
achievements of 2.2 to 2.6 mt,'lh then tei annual liectaragc rcquircd would be reduced 
con siderably along with the cost and time taken to achieve the desired results. 

In this case one option would then be to reduce all operating and production input costs for 
sunlolver development by reducing tile targeted hctlarage. The secoIld option would be to 
maintain the development program and achieve the targeted hectarage by supplying the required 
lroductioll inputs to the contract growers thereby increasing the yearly production and intake 
tonnage of sunflower seed. The production program could be modified accordingly and the plant 
could process a higher quantity of sun flower seed. This second option would greatly enhance 
the economic viability of the Integrated Commodity System gaining maximum returns from the 
sunflower, which efficiently produces a higher quality marketable oil compared to cottonseed. 

Note: it is assumed that the total quantity of seed derived from the targeted yields (Table A-2) 
meet the exact requirement of the production program. It is assumed that losses encountered 
during handling and transportation of seeds do not have a significant impact on the production 
program. 

2.4. Supply of Production Inputs 

The annual quantity and quality specifications of the production inputs to he delivered by the 
procurement division to the farmers so as to help them to achieve the projected yields are 
defined in part II (Tables A-6 to A-11). The farm implements required for sunflower cultivation 
are also described in part II. 

Supply of production inputs for growing sunflower with a targeted yield of 1.6 ton/ha will start 
one year before the processing plant comes into production to try tile procurement system (year 
0). The sunflower seed will be sold ol the open imarket. 
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2.5 Village Oilseed Worker: VOW for Distribution of Production Inputs 

The supply of production inputs to the farmer growers at the village level can be made possible 
by utilizing services of a self employed village worker who would serve as a intermediary 
between the production input supply program and the farmers. The village oilseed worker 
'VOW' following recruitment/selection would have to undergo a comprehensive training 
program so as to learn the correct application and utility of the specified production inputs 
required, to get optimum yields for sunflower as characterized practically by the farmers' 
demonstration plots. In this way he receives theoretical as well as practical training for 
production of sunflower seed. The village worker could earn remuneration for his services 
through a commission built into the cost price of each production input. 

The primary role of tile VOW is to act as a village intermediary for the supply of production 
inputs and the purchase of sunflower seed produced by the contract growers. The VOW must 
introduce the utility of the specified production inputs to the individual farmers. Following 
which, the VOW must encourage the correct application of these inputs by the contract growers 
to gain maximum yields per hectare. Due to tie fact that the village VOW worker will be a 
resident of the community and derives part of his livelihood from the sale/supply of the 
production inputs, he will be far more effective then a salaried salesman. The VOW will be 

achievenent-oriented because by expanding his supply network, his margin derived from 
commissions will progressively increase his total revenue: 

Production inputs: Commission per Unit 

Hybrid sunflower seed Rs. 5/kg 
Fertilizer Rs. I/bag 
Pesticide or weedicide Rs. 4/liter 
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3. 	 ANSI)I,'VI, L l ZGXFEN _SINVI-")WER,-N 	 R-ANIl_ OlNENT 

3.1. St1rattgy 

The extension and development program will run in support of the procurement program and 
it will: 

Provide technical advice to farmers re: crop inputs, land preparation and deep 
tillage ojpcrations, crop ianageieit, pest control, harvesting and post harrvestirng 
handling, held dryinc'! and seed str;a,e. 

0 	 Supervise at least one acre por plot per village with opt imun input application to 
srve as a denonstr;tion Cur :-tIIl0o\VCI prOdUCtion. 

0 	 Carry out fancr training progranis for selected farmers in activities cnumerated 
above. sTe po'ili)iltv of extending anrmer traininiu at government ,adaptive 

research l';tA ian ilStittll'S lM t he CXlOIJCd. 

Liaise with aricultural machinery, hlUvesting, seed and pesticide companies, 
Departrment of Agriculture cxiension personintel, seed research institutions, 
adaptive research farms and other concerned bodies with a view to extending 
the application of rcse.:rch to contract growers effectively. 

IlII addition to the ipersonncl required for the procurenent Operation, the project proposes to 
reciui! and train extenso staff for a comprehensive extension service which operates from the 
WO prCIiiCl CIn Centers. 

'[hcrc will be t\vo extension teamns per proctireinent center, each of which will consist of the 
following personnel possessing a rural background: 

Extension Agronomist Ag. Lcononmist/Agioilonlist 2 
l:xtension Assistant Agrik.Graduate 2 
Purchase Officer Corrmerce Graduate 2 

The four teamis will be supervised by the Developtmcnt Manager who is the administrative head 
of' tie picuiemcnt division. l-ach team will he as.isted at fihe village level by the resident 
V\'L,c ()ilsccd Worker (VOW). 

l-xtension staff will be highly mobile and will be expected to visit contract farmers according 
to a prepared schedule. 
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3.2. Pre-operational Phase and Training of the Extension Personnel 

To ensure production and supply of sunflower before the processing plant comes into production, 
the Extension & I)evelopment service of the project must begin its activities at least 12 months 
prior to the plant production (year 0). 

This initial pre-operationa! period will be used for building up confidence and creating awareness 
amongst the farming community towards the production of sunflower. 

In year 0, two extension teams will be recruited and trained to provide technical assistance 
based at each procurement center. Their first task will be to identify and select areas of 
operation where sunflower can be included in the cropping pattern. The training will be carried 
out with the help of experts under a technical assistance program. 

Since the procurement division is attempting to introduce new initiatives, it will be necessary to 
acquire the technology by employing the services of foreign experts well versed in their technical 
disciplines. It is also more economical and useful to have the expert operating under a Pakistani 
environment while training several co-workers. 

The description and cost of the extension personnel and technical assistance required for this pre
operational phase is found in part III and Table A-13. 

3.3 Adaptive Research 

The procurement division must launch an adaptive research program for appropriate transfer of 
technology for optimum utilization of production inputs and introduction of hybrid seed varieties 
suitable under local conditions. All research should be carried out at farmer fields or 
demonstration plots for economic reasons. Secondly, the farmer confidence and acceptability is 
also greater for himself as well. 

Each team will be equipped with a tractor and implements recommended for the sunflower crop, 
so as to carry out the demonstrations and train farmers. Cost and specifications for the 
equipment needed for extension purposes are found inpart 11 of this report (see also Table A-3). 

3.4 Identification and Selection of Areas of Operation 

The location of the processing plant has been selected to in the proximity of Multan, specifically 
on the Multan-Kabirwala main road. This site was selected because it is in the heart of the 
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cotton production zone with existing cropping patterns of sunflower oil its north-eastern flank. 
This site is most suitable for acquiring both cottonseed and sunflower seed, with the existing 
availability of large tracts of land lying fallow after cotton. It is anticipated that gradually
farmers can be expected to plant sunflower on this available resource, making full utilization of 
their production potential. 

Sunflower is currently being grown extensively in the Okara, Depalpur, Chichawatni and 
Sahiwal area. The available soil conditions, environment and agrarian system is highly suitable 
for sunflower production. However, due to lack of marketing channels and infrastructure, the 
growth potential of sunflower has not been sufficiently exploited. This area alone could meet 
the raw material requirements for several oilseed processing plants. 

The Multan Division also has sizeable potential of arable land lying fallow. However,
deficiency in irrigation water for spring sunflower crop creates a limitation for extensive 
cropping. The short period following the sunflower harvest, to plant cotton is another 
constraint. Moreover, cotton farmers are apprehensive to plant sunflower in their traditional 
crop rotation pattern fearing the transfer effect of stem-rot and subsequent lower yields for their 
cotton crop. 

However, the extensive hectarage is substantive enough to constitute a resource potential for 
expansion of oilseed production. In short, the plains of south central Punjab form a natural 
production zone for sunflower in the Rabi and Kharif seasons. The most suitable area of 
operation for procurement could be a site near Mian Channu. This site is favorably located for 
accessibility to both cottonseed as well as sunflower seed. Multan and Mian Channu would 
serve as suitable locations for the establishment of two proctrement centers respectively. 

3.5 Selection of Villages and Identificatioii of Poteitial Growers 

See Table A-2: Projected Yields and Number of Villages Required as per Requirements of the 
Procurement and lxtension lPrograms. 

Based on the production program, the project will require hy year 6, a minimum of 164 villages 
to be encompassed under the procurement program. lEach village should initially (year 1)
allocate a minimum crop production area of 100 hectares, annually increased to the target of 150 
hectares per village by year 6. 

The targeted hectarage under sunflower crop per village is an average estimate based on 
combined data related to the available cultivable land and the existing cropping pattern in the 
villages of the areas hereabove identified. 
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The initial task of the extension team will be to identify and select suitable villages, with a 
favorable response from potential growers to crop sunflower. This criteria for selection of 
villages and potential growers, would be essential to determine the future success of the oilseed 
development program, whereby every selected village and contract grower would serve as a 

demonstration for others to follow the success of the initiative. 

3.6 Recruitment and Selection of Village Oilseed Workers 

In support of the development initiative, it is necessary to establish a close working relationship 

and link with the grower. This can be achieved by employing the services of a Village Oilseed 

Worker (VOW) who will act in support of the procurement and extension staff. 

The role 	of the VOW will be as follows: 

0 The VOW will be self-employed, receiving remuneration through a commission 
payable for the services he renders (see Part I, Chapter 2, hereabove). 

* The VOW would serve as a resident representative of the project, providing 
essentially needed production inputs for sale to the contract growers. 

* At the time of procurement, the VOW would provide the service as a village 
collection station operator for oilseed on behalf of the project (see Chapter 2, the 
Grower Contract). 

0 	 The VOW would facilitate the procurement system by receiving and handling the 
seed, and be responsible for transporting the oilseed in bulk to the nearest 
procurement center. 

0 	 The VOW procurement center would also serve as the first quality control check 
point to ensure that the quality standard for moisture, foreign matters and 
damaged seeds are adhered to. 

3.7 Initiation of a Development Program 

The development program to be launched by the extension teams is to be carried out in three 
phases 	consisting of: 

- Awareness 
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- Acceptance
 
- Implementation
 

The Development program has an annual time constraint limited to approximately 28 
weeks. This time frame is based on the following: 

a. 	 Available free time during the calendar cropping year to receive and respond to 
new ideas: 6 to 8 weeks, 

b. 	 Available time to plan the next cropping calendar: 4 to 8 weeks. 
c. 	 Available time for implementation after receipt of income from sales of previous 

crop: 4 to 8 weeks. 

During these 28 weeks, farmers are available to receive and respond to external stimuli. 

The remaining time, the farming communities are involved in their traditional obligations and 

routine chores. 

Awareness: 6-8 weeks. Available Free time during calendar cropping. 

Each extension team can only utilize this period to introduce new ideas and expect the 

farmers to respond favorably. Rural communities in the Punjab generally need agestation period 
of approximately 6 weekly visits to receive and digest the awareness program. 

Acceptance: 4-8 weeks.Available time to plan next cropping calendar 
following plantation. 

Following which, one can expect to begin the cumbersome phase of acceptance. This is 

based on experiences derived from rural development projects dealing with rural communities 
in central Punjab. The acceptance phase may last from 2 weeks to 12 weeks, depending on the 

economic profile of that community. Financially strong communities have a raised acceptability. 

Imipleientation: 4-8 weeks. Time immediately following receipt of income from 
sale of crop. 

The extension initiative is exclusively launched through two extension teams operating 
at each procurement center. 

Based on the time constraint of 28 weeks available for development activities, it is not 

logistically possible to develop more than 20 villages per year per team. Therefore, year 0 

beginning with a total of 41 villages and one team per center, the number of villages is increased 
according to the requirements of the procurement program (see Table A-2). The second 
extension team begins its assignment in year 1, it is also used for the monitoring evaluation and 
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procurement operation started by the spearhead extension team. A total of four teams (two per 
center) should be operational in year 1. 
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II. TECHNICAL REQUIREMENTS 

1. EQUIPMENT REQUIREMENT OF TIE PROCUREMENT DIVISION 

See Table A-3 : Fixed Investment Cost for Phase 1 and Phase 2. 

1.1 Oilseed Bulk Hlandling and Storage System 

Phase-I: Introduction of a bulk handling system at the farm/village level and 

transportation of sunflower seed to the nearest procurement center. 

The VOW can receive the sunflower seed in bulk from each farmer and, with the use of grain 

convcycrs, load the sced on box bedded tractor trollies rcadily available in the rural areas. 

The grain conveyers which have been introduced by Hutchinson through the 'Kansas State Grain 
Handling Project' are portable and tractor-driven and can transfer seed at the rate of 40-60 tons 
per hour (see Annex A-2). Where mechanical combine harvesters are used, tractor driven grain 

conveyers could easily be used in the farmer fields. This equipment will be purchased by the 

procurement division and can be moved from one village to another. 

Each village will annually produce between 170 tons (year I = 100 ha per village x 1.7 t/ha) 

and 330 tons (year 6 = 150 ha per village x 2.2 t/ha) of sunflower seed (see Table A-2). The 

transportation of the bulk seed to the nearest procurement center will be the responsibility of the 

VOW who can be remunerated for the service rendered by a commission based on the volume 
delivered. A proposed commission is Rs.50/ton. This commission is included in the cost 

structure of sunflower seed (see Table A-l). 

Phase-ll: Introduction of bulk handling technology at the procurement center 

It is anticipated that daily quantities ranging from 200 to 600 rnt of seeds (see Table A-4) will 
need to be received, handled, aerated and re-shipped from the field procurement center to the 

main processing plant. 

To begin with, all tractor trollies/trucks loaded with bulk seed would be unloaded at the 

reception area using a hydraulic lift truck/trolley dumper. Following the bulk reception, grain 

conveyers with a capacity of 100 tons/h would be used along with aspirators, for the purpose 

of continuous cleaning and loading into storage silos (see Annexes A-2, A-3, A-4 and A-5). The 

designed capacity at the procurement center for seed storage is approximately 200 tons/Thermo
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Flex silo (see phase-IV hereafter for a description of the Thermo-Flex storage system), with a 

holding capacity of approximately 200 to 400 mot/day. Ev-en though the storage holding capacity 
is low, the objective here is to transport sunflower seed as early as possible to the processing 
plant storage, for final cleaning and storage. This entails a high loading and unloading capacity 
for the grain handling equipment. A point of note when selecting such equipment is to ensure 
that friction and drag will not cause seed temperature to rapidly rise creating hot spots which 
are highly combustible. For this purpose, low-friction grain conveyers must be selected. All 
seed silos' have built-in aeration systems to safeguard against inflammability. 

The procurement area is located in South Central Punjab where the environmental temperatures 
are extremely high (in excess of 450 celsius) with excessively low humidity levels during the 

months of May and June, the period for sunflower seed procurement. The seed moisture levels 

are below 13%, and till such time, as spring sunflower procurement is the main season of 
supply, no drying facilities are necessary at the procurement center (see Annex A-8). 

Except from a truck dumper and 100 ton conveyor that can also be used in the villages with a 

40 ton conveyor, no such facility as described hereabove will be available at the plant 
procurement center where the seed, delivered by the VOWs will be unloaded, cleaned by the 
machines, installed at the plant for this purpose and directly lifted into big silos for final storage. 

(There are no phases II and III for the sunflower seed delivered at the plant procurement center). 

Phase-Ill: Transportation of daily volumes of seed in bulk from the field procurement 
center (sunflower seed) or from ginning factories (cottonseed) to the plant. 

As mentioned in the first part of this section (chapter 1, Procurement program), daily tonnages 

of cottonseed ranging from 525 to 697 tons (see Table A-4) will have to be shipped from ginning 

factories to the plant during a 150-day procuireint period. Similarly, daily quantities of 

sunflower seed ranging from 200 tons up to 584 tons wi!I be transferred from the field 

procurement center to the main site of the plant during a 45-day procurement period. 

For bulk transportation, 20 ton-trucks (NLC type) will be used on a rental basis. Assuming that 
a maximum of five hours are required for a return trip between the procurement center or the 
ginning factory and the plant site, including loading and unloading, the same truck can do two 

trips per day. Therefore, for the procurement of cottonseed, from 14 (year !) to 18 trucks (year 

5) will be required on a daily basis during 150 days. For the procurement of sunflower seed, 
5 (year 1) to 15 trucks (year 6) will be required during 45 days (see Table A-4). 

It is important that the procurement division arranges a contract with a shipping company 
owning 20 ton trucks which are less common than 10 ton trucks but more appropriate for the 
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transportation of such volumes in bulk form. Trucks will be loaded with seed conveyors and 
unloaded with a truck-dumper available at the plant procurement center. 

The cost of transportation from the field procurement center or from the ginning factory to the 
plant site is roughly estimated to be Rs. 150 per ton of seed, including octroi charges, provided 
that the ginning factories and the area where the field procurement center will be located are 
selected according to the recommendations made hereabove (see part I, chapter 3 and also 
section B of the concept paper). The cost estimate of raw materials (see Table A-l) includes 
shipment to the plant. To be conservative when calculating the net cost of sunflower seed (see 
Table A-12), one would deduct, in addition to the cost of input for sunflower cultivation, Rs.200 
per ton (Rs.50 for the commission of the VOW and Rs. 150 for the main shipment) from the cost 
of the total volume of sunflower seed procured, despite the fact that about half of the seed is 
delivered at the plant site by the VOWs and does not have to be re-shipped by trucks. 

Phase-IV: Reception, cleaning and final bulk storage of the raw material. 

The final phase of bulk handling is at the plant procurement center where a bulk storage facility 
is installed for all the oilseed procured. 

The rate of flow of oilseed (cotton/sunflower) must be of a high capacity. Similar to the 
equipment available at the procurement center, a high-load capability hydraulic lift-truck dumper 
of 50 tons/hr capacity will be installed at the seed reception area. Grain conveyors of 150-200 
mt per hour, along with continuous flow aspirators, will be used to load the oilseed into seed 
silos. 

Traditionally all oilseeds are stored in bags in fixed storage structures throughout Pakistan. The 
project will initiate bulk storage of oilseeds. The Thermo-Flex system is selected ir,this concept 
paper because of a good quality/price ratio. 

The Thermo-Flex storage system consists of an air supported structure, the diameter of which 
can vary to accommodate different storage requirements. This system, depending on the 
capacity, operates with two or three phase 2 HP-10 HP motors for blowers to act as an inflator 
and also for aeration. Complete technical specifications for the Thermo-Flex system are given 
in Annexes A-5 and A-6. 

The Thermo-Flex seed house will be fully fitted with grain conveyers for rapid movement of 
cotton/sunflower seed to avoid hot spots within the storage area. The major energy is consumed 
by the bulk grain handling equipment which requires a 15 HP motor per conveyor. Therefore, 
the storage system will be equipped with a stand-by power generator at the field procurement 
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center to ensure non-stop procurement and storage operation. This is not necessary at the plant 
procurement center as energy is produced on the plant site (see section B). 

A small capacity version of 200 tons is available for apl. oximately US$ 60,000 and will be used 
at the field procureme it center (see phase-lI hereabove). Final storage will be done in domes 
with a grain storage capacity ranging from 18,000 nt to 33,000 nit. This wide range capacity 

for a dome depends on whether the structure is attached to the ground or an 8 foot stub wall. 
The storage requirements for cottonseed and sunflower seed from year 1 to year 6 are defined 

in table A-5. The density of sunflower seed is twice the one of cottonseed and it is estimated 

that 2 seed houses will be required during the first phase of operation and a third one will be 

needed for the second phase, provided the maximum capacity of one air supported structure is 

used. 

The cost of one large seed house is estimated at US$ 338,700 CIF Karachi. It includes the 

structure, the aeration system, a powered roof vent, the grain loading equipment and aeration 
PVC lines. 

To ensure safety and minimum risk, all seed silos will be installed with temperature/humidity 
controllers automatically connected to the aeration system of the seed silos (cost estimate US$ 

45,500, see also Table A-3). 

The argument against inflatable Thermo-Flex storage is the constant requirement for energy to 

sustain its structure, although the total energy requirements are relatively low. An alternative 

to the Thermo-Flex structure is the Muskogee type building which is described in Annex A-7. 

Note: 
To maintain the quality of the oilseed until the processing stage, it is recommended to clean 

them before final storage as foreign matters may affect their quality during the storage period. 

However, it is not possible to estimate the cost of cleaning equipment in this section because the 

main world supplier of seed cleaning equipment is also manufacturing delinting and dehulling 

machines and only a global estimate for cleaning-delinting-dehulling equipment for a 500 nit 

plant was available. Therefore, the cost estimate of the cleaning machines will be found in 

section 3of this report along with the cost of processing equipment. Moreover, it must be noted 

that the cleaning capacity required before final storage is higher than the capacity needed if the 

oilseeds are to be cleaned just before processing. This is because the daily quantity procured 

is higher than the daily quantity processed. 

1.2 Farm Machinery and Equipment Required for the Extension Program 

It is reported that sunflower is mainly cultivated on medium to large farms (greater than 10 ha, 
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PAIC/CIMMYT Paper 90-8). The average economic size of holding in tile areas where the 

procurement centers will operate, was an important criteria when elaborating the rationale for 

tile location of the plant (see section B, part I, chapter 2), as mechanized cultivation is most 
likely to be found on medium to large farms. Therefore it is assumed that tractors will be 
available on most of the farms selected for a contract with the procurement division of the 
project. 

The use of proper farmn implements for sunflower cultivation must be encouraged by the 

extension teams. For demonstration plots, each team will be equipped with the following 
implements (see a description of farm machinery hereafter, see also Annex A-II and Table A-3 
for the cost of implements): 

- Tractor
 
- Chisel plough
 
- Ridger
 
- Offset disk harrow
 
- Moldboard plough
 
- Sunflower harvesting kit
 

On the basis of results obtained in the demonstration plots, the procurement division could assist 

any farmer willing to rent any implement. 

The farm machinery required for sunflower cultivation falls Ninto four categories: 

- Land Preparation
 
- Planting
 
- Interculture
 
- Harvesting
 

Tilage 

The basic tractor-drawn tiliage implement in Pakistan is the cultivator. Its constant use as the 

primary tillage implement commonly results in tile formation of a plough-pan at a depth of 
approximately four inches, that is difficult for plant roots and moisture to penetrate. This is of 
particular importance for deep-rooted crops such as sunflower which require deep ploughing in 

any case. While deep ploughing implements will vary with type of soil, the oaes most closely 
adapted to tie types of soil in tie project area arc moldboard and chisel ploughs that can reach 
to depths of 6-13 inches, respectively. This type of ploughing is essential but does not need to 
be repeated annually, only once every two or three years. In other years, disc ploughs and even 
the ubiquitous cultivator can be used to good effect. 
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Planting 

In order to optimize crop density and maintain tile regular distances necessary for mechanical 
interculture and harvesting, mechanical planters are indispensable. Mechanical planters have 
rapidly gained ground in Pakistan, especially for the major crops of wheat and cotton. These 

two types of planters are also used, with varying degrees of efficiency for a variety of other 
crops. Sunflower seed however, is not well suited for use in wheat or cotton planters. 

Dedicated sunflower planters of local manufacture, with fertilizer application capability are now 
available. While it may not be possible for most farmers to purchase one, leasing or hiring 

equipment would bring these within reach ot the average sunflower grower. 

Interculture 

The main interculture operation required is ridging, at a stage when the plants are between one 
to two feet high. This raises the seed bed, facilitating more efficient water use, controls weeds 
and reduces lodging. A number of cotton farmers already use ridgers for the cotton crop; thus, 
the implement is familiar and present in the area even if it is not widely prevalent. 

Harvesting 

An increasing shortage of labor at harvest time has led to an increase in mechanical harvesting 
of major crops with combine harvesters. Sunflower is a difficult crop to harvest manually and 
threshing presents further problems. 

The procurement division would like to encourage mechanical harvesting firstly, because it saves 
time and secondly, because it will enable tile possibility of introducing bulk handling at the 
village/farm level. 

Since custom combine harvesting operation has been introduced in Pakistan, tile project plans 
to use the existent service. The time of sunflower harvesting follows wheat harvest time. This 
is favorable as it does not coincide or compete with any other traditional crop and the combine 
harvesting operators are relatively free to provide the service. The limitation is that most 
harvesting companies do not possess the sunf'lower harvesting kit which is an essential 
attachment to perform the job. 

It is recommended that to encourage the cause and demonstrate their economic viability, 

sunflower harvesting kits which cost Rs. 22,000, be purchased by tile project and leased to the 
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local harvesting operator. Once this operation clearly demonstrates its feasibility within a 

harvesting season, the custom operators can buy and run them at their own cost. 

Machine Station 

Furthermore, the combine harvesting companies can also fulfill the role of the custom farm 

implement rental service on behalf of the project, to meet the land tillage requirements of the 

contract growers. 

The hourly rental rate can either be charged directly to the farmer in cash at the time of job 

completion, or the machine station custom rental service can be assured payment from the 

procurement division when the registered grower sells his contracted sunflower crop. 

In addition to the farm implements listed hereabove, the extension teams will need vehicles for 

transport and field equipment for communication and awareness programs and seed quality 

control (moisture testers, etc.). 

28
 



A. OILSEED PRODUCTION AND PROCUREMENT UNIT 

2. ANNUAL REQUIREMENT AND COST OF SUNFLOWER PRODUCTION INPUTS 

Based oln the optimum technical requirements for cultivation of sunflower (see Annex A-9), it 

is essential that production inputs are provided to enable the farmer to derive highest yields and 

income from sunflower. The targeted yields should increase incrementally every year from 1.6 

to 2.2 mt/ha. Such results are only possible through correct application of productionmt/ha 

inputs with appropriate technical knowledge.
 

The following production inputs are needed to achieve optimum results:
 

1. Hybrid sunflower seed 

7.5 kg/ha or 3.0 kg/acre 

2. Fertilizer 

DAP 125.0 kg/ha or 50.0 kg/acre
 
Urea 187.5 kg/ha or 75.0 kg/acre
 
SOP 62.5 kg/ha or 25.0 kg/acre
 

3. Pesticide & weedicide 

BHC 125.0 kg/ha or 5.0 kg/acre 
Methyl Parathion 1500 Ml/ha or 600 ML/acre 

Dysiston 17.5 kg/ha or 7.0 kg/acre 

...........................................................------------------------------------------------------------


Source: technical specifications for sunflower cultivation derived from Pioneer and GCP 

recommendations, Annex A-9. 

The annual requirements and cost of hybrid seed, fertilizer and pesticide are defined in Tables 

These quantities will be purchased in December directly by the procurementA-6 to A-10. 
the Village Oilseeddivision from the manulaicturers at wholesale prices and distributed via 

Worker to the contract growers. The total annual cost of production inputs is found in Table 

A-11. 

The unit cost estimate of the various production inputs is based on IBlRD's projected price for 
For pesticides and weedicides, the1990 and on the RONCO/ACSCA Industry Case Studies. 

(see Annex A-10). Costcost estimate per hectare is derived from GCP field results for 1991 

variations for 1990-1991 and the recommended commission for the VOW are taken into account 

in the cost structure. 
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III. PERSONNEL 

1. PERSONNEL REQUIREMENT OF TIlE PROCUREMEN' DIVISION 

Procurement and extension personnel required are listed in Table A-13, along with base salaries 

and wages. 

The development manager is a key figure in the success of the program. He is responsible for 

the sunflower seed purchases and must ensure that sunflower is developed as a major crop in 

his procurement area. 

The purchase manager and the extension n-manager are both responsible to the development 

manager for their respective programs. All three are expected to be highly mobile within the 

plant's overall procurement area. 

The purchase manager is responsible for purchases from contracted farmers from whom his 

section is also responsible for recovery of funds advanced in the form of production inputs. 

The rest of the staff will be divided between the two procurement centers. The labor is to be 

hired at daily rates during the procurement period for both cottonseed and sunflower. 

The personnel in charge of seed handling and storage is increased in year 4, to face the 

increasing oilseed requirement of the procurement program (see Table A-13). 
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2. TECIINICAL ASSISTANCE AND TRAINING OF PERSONNEI 

Personnel rcquirements stipulated under the technical assistance program consists of expatriate 

advisors for training and transfer of technology: 

Extension Expert: 1 Man * 12 Months 
With extension and communication skills including audio-visual media techniques for a farmer 

awareness program. 

Oilseed Agronomist: 1 * 12 Man Months 

For transfer of appropriate technology to grow high yielding varieties of sunflower under local 
as trainers for the contract growers.conditions, and training local co-workers 

These two foreign experts are expected to train the personnel during the pre-operational phase 

(year 0). 

Additional technical assistance is required in years 1 and 2, for transfer of technology in the 

field of oilseed storage and handling: 

Storage & Grain lHandling Experts: 2 Men * 3 Months / Year 

The cost of training is roughly estimated at US$ 10,000 per man per month, whatever the 

qualification of the expert is. 

Provision for training of tile procurement and extension staff beyond year 2 will be available (see 

the synthesis note on training of personnel for the Oilseed Commodity System Project). 
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TABLE A-I ANNUAL AND DAILY REQUIREMENTS AND COSTS OF RAW MATERIALS
 

RAW MATERIAL 

YEAR 1 COTTONSEED 
SUNFLOWER SEED 

YEAR 2 COTTONSEED 
SUNFLOWER SEED 

YEAR 3 COTTONSEED 
SUNFLOWER SEED 

YEAR 4 COTTONSEED 
SUNFLOWER SEED 
BASIC REFINED CS OIL 
BASIC REFINED SUN OIL 

YEAR 5 COTTONSEED 
SUNFLOWER SEED 
BASIC REFINED CS OIL 
BASIC REFINED SUN OIL 

YEAR 6 COTTONSEED 
SUNFLOWER SEED 
BASIC REFINED CS OIL 
BASIC REFINED SUN OIL 

ANNUAL 
REQUIRE14ENTS 
(MT) 
(1) 

DAILY 
REQUIREMENTS 
(MT) 
(2) 

COST/MT 
(Rs.) 

(3) 

DAILY COST 
(Rs.) 

78,750 
18,00U 

525 
400 

2,750 
6,000 

1,443,750 
2,400,000 

89,000 
22,750 

587 
506 

2,888 
6,300 

1,694,293 
3,185,000 

99,000 
28,000 

660 
622 

3,032 
6,615 

2,001,120 
4,116,000 

104,500 
33,750 
15,235 
1,012 

697 
750 
69 
11 

3,184 
6,946 
16,207 
19,101 

2,218,187 
5,209,500 
1,122,335 
214,695 

104,500 
40,000 
19,635 
2,200 

697 
889 
89 
22 

3,343 
7,293 
17,017 
20,056 

2,328,957 
6,482,667 
1,518,798 
441,233 

99,750 
54,000 
22,942 
2,820 

665 
1,200 

109 
24 

3,343 
7,293 
17,017 
20,056 

2,223,095 
8,751,600 
1,859,145 
471,317 

(1) See the production program, section B, part I, chapter 4
 

(2) 	 ProcureiiR'nt period: 
for cottonseed = 150 days 
for sunflower seed = 45 days 

on a daily basis and their procurement periods are asCotton-eed and sunflower oils are purchased 
the period of oil production (see the production program, section B, part I, chapter 4, table 11)
 

raw materials delivered at the plant: team estimate based on 1990-1991 average prices
(3) Cost of 

- Cottonseed = Rs. 2,750/ton
 

- Sunflower seed = Rs. 6,000/ton 
- Basic refined cottonseed oil = Rs. 14,000/ton 

- Basic refined sunflower seed oil = Rs. 16,500/ton 
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TABLE A-2 PROJECTED YIELDS AND NUMBER OF VILLAGES REQUIRED
 

AS PER REQUIREMENTS OF THE PROCUREMENT AND EXTENSION PROGRAMS
 

PROJECTED ANNUAL PROD.
 

PLANT / FIELD PER VILLAGE (TON)
 
MT SEEDS YIELD TOTAL HA HECTARAGE NO VILLAGES VILLAGES 


REQUIRED TON/HA REQUIRED / VILLAGE REQUIRED 

(4) (5)
(1) (2) (3) 


20 128
YEAR 0 5,200 1.6 3,250 80 41 21 

53 53 170
YEAR 1 18,000 1.7 10,588 100 106 


YEAR 2 22,750 1.8 12,639 110 115 60 55 198
 

YEAR 3 28,000 1.9 14,737 120 123 65 58 228
 
60 260


YEAR 4 33,750 2.0 16,875 130 130 70 

61 294
YEAR 5 40,000 2.1 19,048 140 136 75 


84 80 330
YEAR 6 54,000 2.2 24,545 150 164 


pre-operationat phase
(1) As per requirement of the procurement program year 1 to year 6, except for year 0 = 

(2) Projected Sunflower Yield
 
(3) Projected hectarage under sunflower crop per village
 the plant site/in the field
 
(4) Numiber of villages depending on the procurement and extension centers installed at 


(5) Projected annual production of sunflower seeds per village
 

33
 



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

TABLE A-3 PHASE 1 / PROCUREMENT CENTERS / FIXED INVESTMENT
 

NO OF UNIT PER PROCUREMENT CENTER UNIT COST INVESTMENT COST IN RUPEES
 
...........................
................
(see the footnote for each item) ................................. 


Plant Center Field Center Imported Local Plant Center Field Center
 
........---------------------------------------------------------------------------------------------------------------

LAND 500,000
1 . Land 	 footnote 5 100,000 

IMPORTED EQUIPMENT
 
2 Cleaning equipment footnote
 
3 Thermo-Flex struc./large capa. 
 2 338,700 15,580,200 

4 Temp. & hum. control system 2 45,500 2,093,000 
2 60,000 2,760,0005 lhermoltex struc./smaIl capa. 

1 1 36,400 	 837,200 837,200
6 Truck Dunper 
8 	 8 6,000 1,104,000 1,104,000
7 Conveyor (40 ton) 

4 4 9,000 	 828,000 828,0008 Conveyor (100 ton) 


2 15,000 	 690,000
9 Aspirator 


LOCAL EQUIPMENT FOR PROCUREMENT PURPOSES
 
1 	 1 500,000 500,000 500,000
10 Vehicule / car 

1 1 30,000 	 30,000 30,000
11 Vehicute / motorbike 

1 1 30,000 	 30,000 30,000
12 Weighbridge 


1 425,000 	 425,000
13 Cen.rator 

tuirsun 200,000 200,000
14 CunvV0er a{nd n gration 
200,00015 Office equixiient & Air cond. lupsun lunpsun 200,000 200,000 

lOCAL LUUIPHN1T fOR EXTENSION PURPOSES 
2 	 2 500,000 1,000,000 1,000,000
16 Vehicule / car 


2 	 30,000 60,000 60,000
17 Vehicute / motorbike 	 2 

2 2 240,000 480,000 480,000
18 Tractor 

2 	 2 64,000 128,000 128,000
19 Irptlenents 


8 	 22,000 176,000 176,000
20 Sunflbutr harvesting kit 	 8 

2 	 2 50,000 100,000 100,000
21 Fit-ld equipment 

INSIALLAIION / UUILDING DESIGNATION
 
450,000 450,000
22 Adiiinistration and store 	 1,500 1,500 300 

1 	 1 250,000 250,000 250,000
23 . Unloading bay and ramp 
300,000 300,000
24 . Par!ing area 	 2,000 2,000 150 

1,850 12 	 22,200
25 . Boundry walt 
200,000
26 . Electricity installation 	 lumpsum 200,000 

. . . . ..------------------------------------------------------------------------------------------------------------. . . . . . . . . . . . 
24,146,400 11,270,400
TOTAL INVESTMENT 
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TABLE A-3 (bis) - PHASE 2 / PROCUREMENT CENTERS / FIXED INVESTMENT
 

INVESTMENT COST IN RUPEES
NO OF UNIT PER PROCUREMENT CENTER UNIT COST 

...........................
................
item) .................................
;ee 	 the footnote for each 

Plant Center Field Center Imported Local Plant Center Field Center
 
(US 	$) (Rs.)
 

.......--------------------------------------------------------------------------------------------------------------------------


WFORTED EQUIPMENT
 
1 	 338,700 7,790,100


5 .heriro-Flex struc./Large capa. 

45,500 	 1,046,500
 

- Teup. & hum. control system 	 1 

8,836,600

)TAL INVESTMENT 


)otnotes for Tables III & III(bis)
 
land are required for the procurement center
 

I .	 Unit = 1 acre. In addition to the area required for the silos, 5 acres of 
at the plant is estimated 

Located at the plant site. The cost estimate for the silos and the procurement area needed 


under sction B. of the concept paper.
 
and 	delinting equipment as quotations provided by manufacturers 

Cleaning equil-nent cost is estimTated with dehutling 
U = pr'cess ing unit reportgive the breakdown. Therefore refer- to section 

to 33,000 rut. Include,; aeration and conveying system.
S 	 Seed hautC.: capaIcity ranging from 18,000 

One system per large Thermoflex structure 
5 Seed house: capacity 200 tons each 
S Hydraulic truck duper. Size = 10' x 30' 
1 	 Portable, to be used in the villages 

the 	procurement center
3 	 Portable, to be used in the villages and at 


To toad the seeds into the small Thermo-Ftex silos
 

r 	 Toyota twin cab pickup truck
 
there is a power station on the plant site.
 3 	 75 KVA. A generator is not needed at the plant center as 


the imported machinery).silos at the field procurement center (additional parts to 
4 Local equip'ient to be used for the small 
,6 Toyota twin cab pickup truck 
B 75 HP tractor 

team will be equipped with the following inplements
; 	Each 

Chisel plough @ Rs. 9,000
 
Ridger @ Rs. 8,750
 
offset disk harrow @ Rs. 21,975
 
Mouldboafrd plough @ Rs. 11,000
 
Iota! z Rs. 63,875 (about Rs. 64,000) 

1 lach e~tention team has its field equipcuent. It includes moisture te.ters etc. 

2 .	 Unit = square feet @ Rs. 300 / sq. ft. 

4 .	 Parking area for the trucks. Unit = square feet @ Rs. 150 / sq.ft. 
scme as the one of the plant site.
5 . Unit = foot @ Rs. 12 / ft. For the plant center, the wall is the 

6 -Wapda connection, including transformer 

(Iqra tax, surcharge etc.) on imported eauipment are calculated in the financial analysis section,
 

s well as 

axes 


the 	cost of erection and installation.
 

35
 



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

DAILY QUANTITIES 	OF SEEDS TO BE SHIPPED AS PER PROCUREMENT REQUIREMENT
TABLE A-4 

AND NUMBER OF 20 	TON TRUCKS REQUIRED
 

TRUCKS PROCUREMENT PERIOD
DAILY QUANTITIES NUMBER OF 


TO BE SHIPPED (TON) (1) REQUIRED DAILY (2) (DAYS)
 

Cottonseed Sunflower seed Cottonseed Sunflower seed Cottonseed Sunflower seed
 

5 150 45
200 	 14
YEAR 1 525 

15 7 150 45
 

YEAR 2 587 242 

150 45
17 8
YEAR 3 660 293 


18 9 150 45
 
YEAR 4 697 346 


10 150 45
399 	 18 

17 15 


YEAR 5 697 

150 45
 

YEAR 6 665 584 


(1) The daily quantity to be shipped for cottonseed are obtained from Table I
 

The daily quantity of sunflower seed to be shipped is calculated by multiplying 
the
 

the field
annual production of one village by the nuiber of villages depending on 


(see Table II) and then by dividing by 45 days.
procurement center 

(2) 20 ton truck doing two return trip between the ginning factory or the field procurement
 

center and the plant. Figures are rounded up to the next superior unit.
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TABLE A-5 MAXIMUM STORAGE REQUIREMENTS FOR COTTONSEED AND SUNFLOWER SEED
 

MAXIMUM STORAGE REQUIREMENTS
NUMBER OF PROCESSING DAYS
QUANTITY OF SEED 

BEYOND THE PROCUREMENT PERIOD (MT) (2)


PROCESSED DAILY (MT) (1) 
 ............................
.............................
......................... 

Cottonseed Sunftower seed
Cottonseed Sunflower seed
Cottonseed Sunftower seed 


35 22,500 10,500
60
YEAR 1 375 300 

28,000 17,875
325 70 55
YEAR 2 400 

31,500 22,750
350 70 65
YEAR 3 450 

33,250 28,125
375 70 75
YEAR 4 475 

33,250 34,000
400 70 85
YEAR 5 475 

28,500 42,750
450 60 95
YEAR 6 475 


(1) For the quantity daily processed and the number of days of processing after the end of the
 

procurenent period, refer to the production program, section B, part I, chapter 4.
 

(2) The maximum storage requirements are to be encountered the last day of the procurement period
 

when inventories are built up for processing beyond this day.
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TABLE A-6 ANNUAL REQUIREMENT AND COST OF SUNFLOWER HYBRID SEED
 

TOTAL HA HYBRID SEED Rs/MT TOTAL COST
 
SOWN MT/YEAR Rs. 000'
 

YEAR 0 3,250 24.375 120,000 2,925
 
YEAR 1 10,588 79.410 120,000 9,529
 
YEAR 2 12,639 94.793 126,000 11,944
 

YEAR 3 14,737 110.528 132,300 14,623
 
YEAR 4 16,875 126.563 138,915 17,581
 
YEAR 5 19,048 142.860 145,861 20,838
 
YEAR 6 24,546 184.095 145,861 26,852
 

- Seed rote = 7.5 kg/ha
 
- Unit cost estimate based on 1990/91 prices
 
and RONCO/ACSCA Industry Case Study
 

TABLE A-7 ANNUAL REQUIREMENT AND COST OF FERTILIZER DAP
 

TOTAL HA BAG/YR MI/YEAR Rs/BAG Rs/MT TOTAL COST
 
50 KG Rs. 000'
 

YEAR 0 3,250 8,125 406 290 5,800 2,356
 

YEAR 1 10,588 26,470 1,324 290 5,800 7,676
 

YEAR 2 12,639 31,598 1,580 305 6,090 9,621
 
YEAR 3 14,737 36,843 1,842 320 6,395 11,779
 

YEAR 4 16,875 42,188 2,109 336 6,714 14,163
 
YEAR 5 19,048 47,620 2,381 352 7,050 16,786
 

YEAR 6 24,546 61,365 3,068 352 7,050 21,631
 

" DAP rote = 125 kg/ha/year = 2.5 bags/ha/year 
" Source for tUllt co!;l : 1110, )IojV(ted price for 1990 

TABLE A-8 ANNUA REQUIREMENT AND COS, OF FERTILIZER : UREA 

TOTAL HA BAG/YR MT/YEAR Rs/BAG Rs/MT TOTAL COST
 
50 KG Rs. 000'
 

YEAR 0 3,250 12,188 609 250 5,000 3,047
 

YEAR 1 10,588 39,705 1,985 250 5,000 9,926
 

YEAR 2 12,639 47,396 2,370 263 5,250 12,442
 

YEAR 3 14,737 55,264 2,763 276 5,513 15,232
 
YEAR 4 16,875 63,281 3,164 289 5,788 18,314
 

YEAR 5 19,048 71,430 3,572 304 6,078 21,706
 

YEAR 6 24,546 92,048 4,602 304 6,078 27,971
 

" Urea rate = 187.5 kg/ha/year = 3.75 bags/ha/year
 
- Source for unit cost : IBRD, projected price for 1990 

TABLE A-9 ANNUAL REQUIREMENT AND COST OF FERTILIZER : SOP
 

TOTAL HA BAG/YR MT/YEAR Rs/BAG Rs/MT TOTAL COST
 
50 KG Rs. 000'
 

YLAR 0 - , 50 4,063 03 100 2,000 406 

YEAR 1 10,588 13,235 662 100 2,000 1,324 

YEAR 2 12,639 15,799 790 105 2,100 1,659 

YEAR 3 14,737 18,421 921 110 2,205 2,031 

YEAR 4 16,875 21,094 1,055 116 2,315 2,442 

YEAR 5 19,048 23,810 1,191 122 2,431 2,894 
YEAR 6 24,546 30,683 1,534 122 2,431 3,729 

- SOP rate = 62.5 kg/ha/year = 1.25 bag/ha/year 
- Source for unit cost : IBRD, projected price for 1990 
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TABLE A-10 ANNUAL COST OF PESTICIDES AND WEEDICIDES
 

TOTAL HA Rs/HA TOTAL COST
 
Rs. 000'
 

YEAR 0 3,250 500 1,625
 
YEAR 1 10,588 500 5,294
 
YEAR 2 12,639 525 6,635
 
YEAR 3 14,737 551 8,124
 

YEAR 4 16,875 579 9,767
 
YEAR 5 19,048 608 11,576
 
YEAR 6 24,546 608 14,918
 

- Cost estimate / ha derived from Annexure 10: 
estimate cost of production of sunflower, 1991 crop
 
(Source : GCP Seed Division)
 

TABLE A-11 ANNUAL COST OF PRODUCTION INPUTS
 

TOTAL HA HYBRID FERTILIZER PESTICIDES TOTAL COST
 
0
Rs.O0
SEED 


3,250 2,925 5,809 1,625 10,359
 

YEAR 1 10,588 9,529 18,926 5,294 33,749
 

YEAR 2 12,639 11,944 23,722 6,635 42,301
 
51,789
 

YEAR 0 


YEAR 3 14,737 14,623 29,042 8,124 


YEAR 4 16,875 17,581 34,919 
 9,767 62,267
 

YEAR 5 19,048 20,838 41,386 11,576 73,800
 

YEAR 6 24,546 26,852 53,332 14,918 95,102
 

TABLE A-12 PROCUREMENT COST OF SUNFLOWER SEED (IN RUPEES)
 

COST INPUT NET COST
MT SEEDS fIELD TOTAL HA TOTAL PRODUCTION COST/TON ANNUAL COST ANNUAL COST 


REQUIRED TON/HA REQUIRED UNDER CONTRACT RAW MATERIAL RAW MATERIAL INPUTS PER TON OF SEEDS (2)
 
Rs. Rs. 000' Rs. 000' Rs. Rs.
 

S0 NIONE 16--,250 5,2L0-) 6,000 31,200 170359 1,992 808
 
10,588 18,000 6,000 108,000 33,749 1,875 3,125


\R 1 18,000 1.7 

6,300 143,325 42,301 1,859 4,241


,R2 22,750 1.8 12,639 22,750 

6,615 185,220 51,780 1,850 4,565
\R3 28,000 1.9 14,737 28,000 


33,750 6,946 234,419 62,267 1,845 4,901
%R 4 33,750 2.0 16,875 

2.1 19,0148 '.0,000 7,293 291,722 73,800 1,845 5,248
%R5 40,0O0 


%R6 54,000 2.2 24,545 54,000 7,293 393,824 95,102 1,761 5,332
 

) No ;eed is req ired Yenr 0 as the plants starts its operation or year 1. 
take place on year 0.uvur nurtlower sod will be produced as part as the production under the extension program to 

of sunflower sued is obtained by deducting the cost/ton of input and 200 rupees per ton for transportation) 	 nlv co!.t/tunfiet 
i-rges from the cost/ton of raw material 
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TABLE A-13 PROCUREMENT AND EXTENSION PERSONNEL SALARIES
 

BASE SALARY YEAR 1 ADDITIONAL PERSONNEL
DESIGNATION NUMBER OF 

PERSONS MONTHLY COST PER MONTH TO BE HIRED FROM YEAR 4
 

1 40,000 40,000
Development Manager 

1 20,000 20,000
Purchase Manager 

2 16,500 33,000
Purchase Officer 


Purchase Assistant B 6,000 48,000
 
20,000
Agronomist/Extension Manager 1 20,000 


8 13,500 108,000
Extension Agrononist 

8 9,000 72,000
Extension Assistant 


36,000
Store Manager 1 36,000 

4,000 * 3SCed luuVe Supervisor 7 12,000 

Seed House Operator 6 8,000 48,000 + 3
 

12 2,000 24,000 + 6
Seed House Helpers 

24,000
Seed Handling Supervisor 2 12,000 

16,000
Seed Handling Assistant 2 8,000 


4 9,000 36,000
Bookeeper 

8 6,000 48,000
Operator 

4 6,000 24,000
Mechanic 

6 3,000 18,000
Security Staff 

6 5,000 30,000
Driver 


Tractor Operator 4 6,000 24,000
 

753,000
Total 


376,500
Fringe benefit 50 % 


1,129,500
TOTAL PERSONNEL 


TABLE A-13(bis) - CASUAL LABOR FOR PROCUREMENT OF OILSEEDS 

YEAR 1
NUMBER BASE SALARY NUMBIR Of DAYS 

DAILY 
 PER YEAR ANNUAL COST
 

58 80 200 928,000
Casual Labor 


139,200
Fringe Benefit 15 % 


1,067,200
TOTAL CASUAL LABOR 
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YEAR 0
DESIGNATION NUMBER OF BASE SALARY NUMBER OF 

PERSONS MONTHLY MONIIS ANNUAL COST
 

MANACIRIAL AND ADMINISIRAIIVE PERSONNEL
 
Chief Executive 1 

General Manager Finance 1 

Factoly Manager 1 
Personnel Manager 1 

Assistant Finance Manager 1 
Assistant Personnel Manager 1 

Purchase Officer 
 1 


1 

A ninistrative Manager 1 


Account Assistant 2 

Stur. assistant 


Account Officer 


1 


Security Officer 1 

lypist 
 2 


Security Staff 
 15 


Drivers 
 2 


Cook 
 1 

2 


Sweeper 

Feon 


1 


PRG0UCTION AND TECHNICAL PERSONNEL 
Prod jt t i on Manager 1 

Chief Chemist 1 

lcchnicail Manager 1 

Efoli,,,'el 9 

MUCh,,Mk 9 
6
Etectrician 


Supervisor 24 


forenisn 
 9 

Operator 36 


sorker 
 9 


PROCUflEMENT AND EXTENSION PERSONNEL 
De\ ecLnmnt Manager 1 
Purchae Manager 1 
Purc, ,;eOff icer 2 

PurLh.se Ass stunt 4 
Agronxni st/Extension Manager 1 
Extension Agronomist 4 

Extension Assistant 
 4 

Store Manager 1 
Seed house Supervisor 7 

Seed house Operator 3 
Seed haldling Supervisor 2 

Seed handling Assistant 2 
Df ive.r 2 

Iri tr,0)lirltof 2 


,c r Stalf 2 


MARKEIING PERSONNEL. 

Morket ilg M,,nayer 1 
Sales Manager Oil 1 
S atc 1".nnago," Meal 

, -.ing tsager 1 
Meal utr tirimt 1 
Sale Of cor 0lit 2 
Sate.,- . cer 11,31 2 
Advjir tising Eecut i',e 1 
Aiatyst/Puqr,,miicr 1 
Execut ive Secretary 1 

Typist 3 

Total 


FRINGE BENEFIT 50 % 

TOTAL PERSONNEL 


100,000 

80,000 

80,000 

60,000 

60,000 

40,000 

16,500 

25,000 

50,000 

8,000 

5,000 

15,000 

6,000 

3,000 

5,000 

3,000 

2,000 

2,000 


60,000 

45,000 

36,000 

32,000 

16,000 

16,000 

12,000 

10,000 

8,000 

6,000 


40,000 

20,000 

16,500 

6,000 

20,000 

13,500 

9,000 

36,000 

12,000 

8,000 

12,000 

8,000 

5,000 

6,000 

3,000 


00,000 
40,000 

40,000 

40,000 

30,000 

25,000 

25,000 

25,0010 

20,000 

10,000 

6,000 


12 

11 

6 


11 

3 

3 

3 

3 

3 

3 

3 

6 

6 

6 


11 

6 

6 

6 


6 

3 

6 

3 

3 

3 

3 

3 

3 

3 


11 

11 

6 

6 


11 

11 

11 

6 

6 

6 

6 
6 

11 

11 

11 


11 

6 
6 
6 
6 
6 
6 
6 
6 
1 
3 


1,200,000
 
880,000
 
480,000
 
660,000
 
180,000
 
120,000
 
49,500
 
75,000
 
150,000
 
48,000
 
15,000
 
90,000
 
72,000
 

270,000
 
110,000
 
18,000
 
24,000
 
12,000
 

360,000
 
135,000
 
216,000
 
864,000
 
432,000
 
288,000
 
864,000
 
270,000
 
864,000
 
162,000
 

440,000
 
220,000
 
198,000
 
144,000
 
220,000
 
594,000
 
396,000
 
216,000
 
504,000
 
144,000
 
144,000
 

96,000
 
110,000
 
132,000
 
66,000
 

880,000
 
240,000
 
240,000
 
240,000
 
180,000
 
300,000
 
300,000
 
150,000
 
120,00E)
 
110,000
 
54,000
 

15,346,500
 

7,673,250
 
23,019,750
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TabLe A-14. ILLUSTRATIVE SUNFLOWER CROP FARM BUDGET
 
(Source: RONCO Oilseed Conmodity System Paper year-5)
 

Operations/Inputs Total Exp. 
Rs./Acre 

TotaL Exp. 
Rs./HA 

Land Preparation: 

Inputs: 
460 1136 

Seed 
Fertilizer 
Pesticides 
Irrigation 

360 
715 
200 
200 

889 
1766 
494 
494 

Labour: 
Sowing and Interculture 322 795 

Harvesting: 

Combine 600 1,482 

2857 7057 

Management Charges 148 155 366 

Interest Charges @ 15% 
for 6 months. 

Per year 179 188 442 

Total Cost of Production 3104 7864 

Yield per Acre/Hectare 
Price Rs. 250/Mond 

0.648 T/Acre 
6250 Rs./Ton 

1.6 T/Ha 
6250 Rs./Ton 

Gross Income 4049 10000 

Net Income 865 2136 

Land Rent @ IxiOOD 1000 2470 

Profit/Loss -135 -334 
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Year-1
 

Operations/Inputs 	 Total Exp. Total Exp.
 
Rs./Acre Rs./HA
 

1193
Land Preparation: 


Inputs:
 

Seed 
 378 980
 

Fertilizer 751 
 1854 

Pesticides 210 519 

Irrigation 210 519 

Labour: 
Sowing ard Intercuture 338 835 

Harvest ing: 

S n630 1556 

3000 7456 

Manageiimnt Charges 	 155 384
 

Interest Charges @ 15% Per year 188 464
 

for 6 months.
 

Total Cost of Production 3343 	 8304
 

Yield per Acre/Hectare 0.688 T/Acre 1.7 I/Ila
 

Price Rs. 250/Mond 6563 Rs./Ton 6563 Rs./Ton
 

Gross Income 	 4517 
 11157
 

1174 2853
 

Land Rent @ IxiOO 1050 2594
 

Net Income 


Profit/Loss 	 124 259
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YEAR - 2 

Operations/Inputs 	 Total Exp. Total Exp.
 
Rs./Acre Rs./IIA
 

Land Preparation:
 
558 1378
 

Inputs:
 

Seed 437 
 1132
 
2142
 

Pesticides 243 599
 

irrigation 243 599
 

Labour:
 
Sowing and Intercuiture 391 965
 

Harvesting:
 

728 	 1797
 

Fertilizer 	 867 


Ccobine 


3465 8612
 

Managemewtnt Charges 179 443 

Interest Charges @ 15% Per year 217 536 

for 6 nmnths. 

Total Cost of Production 3861 	 9592
 

Yield per Acre/Hectare 	 0.729 T/Acre 1.8 T/Ha
 
Price Rs. 250/Mond 	 6890 Rs./Ton 6890 Rs./Ton
 

Gross Income 
 5021 	 12402
 

Net Incune 1160 2810
 

Land Rent @ lxOOO 1103 2723
 

Profit/Loss 	 57 87
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YEAR - 3 

Total Exp.
Operations/Inputs 	 Total Exp. 

Rs./Acre Rs./HA
 

1516
Land Preparation: 	 614 


Inputs:
 

1246
480 

2356
 

Seed 

954 


Pesticides 

Fertilizer 


267 	 659
 
659
267 


Labour:
 

Irrigation 


1061
Sowing and Intercutture 430 


Harvesting:
 

1977
800 


3811 9473
 

197 


Combine 


488
Management Charges 


Interest Charges @ 15% Per year 239 590
 

for 6 months.
 

10551
Total Cost of Production 4248 

Yield per Acre/HlectarC 0.769 T/Acre 1.9 T/Ha 
7580 Rs./Ton
iice Rs. 2501Mon 7580 Rs./Ion 


5831 14402
Gnos,. Ircee 

Net Inconle 1583 	 3851
 

2995
1213 


Profit/Loss 370 856
 

Land Rent @ lxOOO 
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YEAR - 4 

Operations/Inputs 	 Total Exp. Total Exp.
 
Rs./Acre Rs./HA
 

Land Preparation:
 675 1667
 

Inputs:
 

Seed 
 528 1370
 

Fertilizer 1049 
 2592
 
Pesticides 293 725
 

Irrigation 293 725
 

Labour:
 
Sowing and Interculture 473 1167
 

Harvest irg:
 

Coni)i ne 880 2175
 

4192 10421
 

Management Charges 	 217 536
 

Interest Charges @ 15% Per year 263 649
 
for 6 months.
 

Total Cost of Production 4672 	 11606
 

Yield per Acre/leclare 0.810 T/Acre 2.0 I/Ila 
Price R-s. 250/Mord 8338 Rs./Ton 8338 Rs./Ton 

Gr'oss; Incouie 	 6751 16676 

Net Income 2079 5070
 

Land Rent @ WxiOOO 1335 3295
 

liuttit/Loss 	 744 1775
 

46
 



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

YEAR - 5 

Total Exp. Total Exp.
Operations/Inputs 

Rs./Acre Rs./HA
 

Land Preparation: 743 1834
 

Inputs:
 

581 
 1507

Seed 
 2851
1154
Fertilizer 


797
323
Pesticides 

797
323
Irrigation 


Labour:
 
Sowing and IntercuLture 
 520 1284
 

Harvesting:
 
tLtbine 969 2392
 

4612 
 11463
 

590
239 


Interest Charges @ 15% Per year 289 714
 

for 6 ncinths.
 

12766
 

Han, ,,int Charges 


5140
Total Cost of Production 


0.850 T/Acre 2.1 r/iHa
Yield per Acre/Hectare 

9070 Rs./To 9070 Rs./Ton
Price Rs. 250/Mond 


19047
7711Gross Incocw 


2572 
 6281

Net Income 


3625
1468 


l'rofil/Los!; 1104 2656
 

Land Rent @ IxiOO 
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SOLVENT EXTRACTION PLANT
13. TECHNICAL FEASIBILITY ANALYSIS FOR A 


I. TECINICAL REQUIREMENTS 

1. PLANT CAPACITY 

1.I. ,ust ification for a Rated Capacity of 500 metric Ions per day (500 mr/d) as Daily Seed 

Intake 

As a result of financial and technical constraints the majority of the oilseed processing plants 

recently sanctioned by ADBP in Pakistan have a rated capacity of 250 mt/d. 

An appropriate technical and financial rationale must be developed in order to introduce a new 

concept to the oilseed industry in Pakistan; the concept of developing a vertically integrated 

commodity system, tying the edible oil manufacturing components with farm production. 

As a result of an in-depth study and extensive discussions with equipment suppliers and 

entrepreneurs within the oilseed industry, a 500 mt/d plant was considered the optimum sized 

processing plant for the following reasons: 

* 	 The cardinal principle of this concept is to assure an ample and steady supply of 

sunflower seed through a lprocUrement division that will effect contracts directly 

with sunflower growers. Therefore, availability of sunflower seeds will be 

secured and is no longer considered as a constraint. Pakistan produces a 

substantial quantity of cottonseed as a by-product of the textile industry. 

Therefore sufficient supply of cottonseed would be readily available. 

o 	 200 tons is the maximum daily tonnage of sced that can be handled in bags under 

a conventional operation. Ilowever, in the context of a 500 it/d plant, the bulk 

handling of raw materials must be introduced to the l'akistani oilseed industry. 

Over time, bulk handling will prove to be both more efficient and cost effective. 

* 	 A significant step to achieving the necessary economies of scale would be the 

establishment of a plant with a rated capacity of 500 mt/d since existing process 

modules are available from cquipmn'lllt sutppliers. 

* 	 A daily sced intake of 500 tons justifies the installation of a complete refining unit 

(leltral iation, bleaching andldcolori /atim). At full capacity (50(0 mot/d), the 

plant can l)rodttcc a mlaxilm tlOf I85 tonls of sunflower oil daily. This coincides 

with manlldfactui rers' rcoinnmcnlations regarding the inillll iii daily 1)rOductioil 
of oil to justify the invCstment in a complete refinery unit. The reconme ndations 

stipulate production ranging from 120 to 200 mt/d of edible oil. The rated 
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capacity and the operational capacity of the refinery unit are given below. 

0 	 The installation of a complete refining unit further integrates tile commodity 
system with the edible oil market: the maximum value of the process is derived 
through complete refining and packaging of edible oil. This will enable the plant 
to sell a finished product in the retail market. Serving as a logical extension of 
the concept, the result is a speedier recovery of investment including costs 
associated with the establishment of the linkages with sunflower growers at the 
opposite end of the chain. 

* 	 The total cost of the project (including the establishment of two procurement 
centers for sunflower seed) is estimated at US $26 million for a 500 mt/d plant. 
This is an attractive scale of investment for financing institutions: it is above the 
minimum level for international banks such as IFC or AI)B to show any interest 
in a project. 

* 	 The larger the scale of operation, the more attractive the project is for investment 
by a transnational corporation. 

1.2. P'rocessiig Plint Capa):city and Other Parainieters 

The following technical data are based on actual operations as well as recommendations obtained 
from equipment manufacturers: 

RATED CAPACITY = 500 nit/d 
Continuous process based on three 
shifts per day at 100% capacity. 

MAXIMUM UTILIZATION PERCENTAGE = 95 % 

)AILY 	OPERATIONAL CAPACITY = 475 mit/d 

MAXIMUM iROI)UCTION I)AYS = 330 days 
Based ol three shifts per day, 
sc\'n diys a week, with a miaxininu 
of 330 dlays per annu (production 
prograin, pai 1,chapter 1, Table 11-2). 

MAINTENANCE AND REIPAIR = 30 days 
In addition to these 30 days, 
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5 days are necessary to adjust 
the machines when shifting from 
cottonseed to sunflower seed. The 
plant operates continually since 
halting operations proves costly 
as the press must be opened 
and cleaned. 

MAXIMUM ANNUAL SEED INPUT 

ACTUAL SEED INPUT 

CAiPACIT' UTILIZATION PERCENTAGE 
(production program, Table 13-9) 

1.3. Refinery Plant Cap,,it 

RATI) CAIPACITY 
Continuous process based on three 
shifts per day at 100% capacity. 

MAXIMUM UTILIZATION PERCENTAGE 

I)AILY OPERATIONAL CAIPACITY 

MAXIIUM PROi)IJCTION DAN'S 
Based on three shifts per day, 
seven clays a week, with a maximum1 
of 330 days per annumi (production 
program, part I, chapter 4, Table 1-2) 

MAINTENANCE AND REPAIR 
Halting operations has adverse 
effects on the neutralized oil 
which may become contaminated 

50 

= 475 t x 330 d = 156,750 tons 

= daily seed intake x prod. days 

ACTUAL SEED INPUT 
IIAXIMUM ANNUAL SEED INPUT 

= 200 mt/d 

= 95 % 

= 190 iilt/d 

= 330 days 

= 30 days 
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with soap stock. In addition 
bleaching earth will be deposited 
on the agitators and the oil 
in the deodorizer will oxidize 

MAXIMUM ANNUAL OIL INPUT = 190 t x 330 d = 62,700 tons 

ACTUAL OIL INPUT = daily oil input x prod. days 

-CAPACITY UTILIZATION PERCENTAGE ACTUAL 011L INPUT 
MAXIMUM ANNUAL CRUDE OIL INPUT 
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B. TECHNICAL FEASIBILITY ANALYSIS FOR A 


2. PLANT SITE LOCATION AND COST OF LANI) 

2.1. Proposed Plant Site Location and Rationale 

The identification of a possible geographic area for the location of a sunflower and cottonseed 

oil processing plant is based on the following criteria: 

* 	 Accessibility to sunflower seed and cottonseed 
Ideally, the plant should be located in the cotton belt (maximization of plant 

income), at the border of an area where sunflower is also currently grown. 

* 	 Water availability for sunif'lower cultivation 
It is reported that the non availability of water for a spring croo coming after 

cotton in a rotation cycle is a major con,1traint to sun flower cultivation in P1unjab. 

Therefore, the selection of a geographic area should also focus on irrigation 

facilities and water availability. 

* 	 Average economic size of' holding 
In light of the fact that suilflower is not a traditional crop, it has to be encouraged 

and developed. The focus of the oilseed commodity system is to effect forward 

contracts with private growers. The average size of holding in the area where the 

plant's procurement division will be operational is important, since it is reported 

that sunflower is mainly cultivated on medium to large farms (greater than 10 ha, 
PARC/CIMMYT Paper 90-8). Mechanized cultivation is most likely to be found 
in medium to large farms. 

* 	 Other l'acl's affecting tile availaily of' s1 tiflower see( 

Sunflower at maturity attracts pest attacks from birds (parrots) that cause great 

loss to the sunflower grower and simltaneously to adjacent mango/fruit orchards. 

It is recommended that to avoid this conflict between the two productions, an area 

where sunflovcr is widely grown should be selected as the losses resulting from 

hirls Will be shalrd by inore I",armcrs and thus the loss less dramatic to growers. 

0 	 Facilitis aid coLioliilliic:itio s 
The site .shouldbe eqUipelCd with all facilitiCs such as natural gas, electricity, 

water, telephone lines and situated adjacent to a paved road. However, as the 

availability of electricity in Pakistan is critically defIicient, generation of electricity 

at the site of tihe plnt Imias to he considcrcd. 
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Telecommunication and transport facility requirements arc indispLnsable as 
outputs will have to be transported. If explored in the future, oil ano Ineal sales 
on international markets will require excellent telecommunications. Since the 
plant will not be located in a port, the proximity of a railway is another 
requirement.
 

Nlaiagemient pel-soliirel availability 
Obtaining well qualified managemcnt personnel is a major requirement. In this 
respect, the proximity to a major urban center such as Lahore or Multan will 

0 

prove 	 advantageous to the organization's ability to retain the services of 

technically competent personnel. The availability of labor for the project can be 
easily secured. 

* 	 Goveri,,iiCit al ,'gulat il s 
To take lull advantage of the rural indistrialization policy announced by the 
Government of Pakistai in l)eceinber 1990, the plant should be located in an area 
falling under the regulation (SRO 1284)' regarding the exemption from customs 
duty, surcharge and sales tax. (A copy of the regulation is attached in Annex 
B-1.) 

In view of the above requirements aid constraints, the rationale for possible sites for the plant 
'and procll'lllent division is as fllows (see a malp of ]l1nnah in Annex B -2): 

* 	 The rcqu irement for Iiigily du, d i ficd management personnel makes it necessary 
to locate the plant next to a major iurban center. 

* 	 The location of the plant will be procureIlent oriented rather than market oriented 
as the forward linkage with suItmlower prOductiOl is the ma1,in focus of the oilseed 
cor modity system and the supply of cottonseed has to be secured. In this 
respect, the NItltan area ispreterred as it is inthe heart of the cotton belt. 

o 	 Any site at least 1I)kiloncters rclmiovcd fromi itMultan admiinistrativc limits but 

Tax exemption is given to any plant machinery, equipment 
or power generating unit imported before June 10, 1995 
and installed in - ru ral a -ea . The plant must be located 
a minimum distance of at least 10 kilometers from the 
existing limits of Municipal Corporations and their 
Cantonment Boards, and outside the limits of Municipal 
Committees (for Lahore the minimum distance is 30 kin) 
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no further than Kabirwala or Klanewal, located on a main road, with access to 

gas and water (the plant will generate its own electricity), will be suitable for the 

project. 

0 Locating the plant adjacent to rvlultan has the advantage of' saving on freight2 

As a result, with an oils-;ed procurement division located between Multan and 

Lahore (currently a sunflower growing area), the carriage of raw materials to the 
site of the plant will be less costly. In addition, Multan is closer to the market 
as well as the port of Karachi for distribution of its finished products. 

0 A procurement center must be estahlished at the site of tile processing unit, since 

it is intended to develop maximum sunflower cultivation in the vicinity of the 
plant. 

* In addition, field procurement centers will be set up in the sunflower growing 

area (primarily, it is a sunflower seed procurement division, but can also serve 
for the supply of cottonseed). The location of this center should take into account 
the constraints and requirements mentioned above (water availability, average 

economic size of holding, etc...). 

The rationale for setting up the plant in a rural area versus an industrial estate is as follows: 

o 	 According to SR 1284 (see Annex 13-1) pertaining to rural industrialization, 

there is full exemplion from customs duties, sales taxes and suircharges on 
equiplent and miachinCry imported for a plat located in a rural area. But land 

has to he pm CI sCd: 1to tile lrojc't dCscrilCd ii tilis concept l)ail)r, Ulic total cost 

estiiate I')r rut ral land with access to a suitabC road is approximately 6.25 

mnillion0 	 rueWCeS which in1cludes 1IhC incItessalfy land dcvelolIlent (see chapter 2.2 

hereafter). 

a 	 If the plant is located in all industrial estate, while there is ino i itial investment 

for land as it is rented from the government, the exemption on imported 
machinery is only 50% of the duty nornally leviable and surcharge, which is 

10% of the equiplmeint vailuc, which is fully leviabhe. \Vith 200 Imillion rupees as 

a Irolugh cstiuntie or0i the cost ot ililporltcd fl'chiielya 500 ilt/d ator 	 )lant, 

surcharge of 20 rillion rupccs has to be paid by th company if the plant is 

located in1a ilndlust rial cstatc. 

2 	 Transportation of goods in Pakistan is more expensive 

from south to north than from north to south. 
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S 	 Therefore, by locating the plant in a rural area, the company achieves an 

immediate net savings on fixed investment of 13.75 million rupees (the land costs 

Rs.6,250,000, but a surcharge of Rs.20,000,000 is saved), without taking into 

account the savings gained from custom duty exemptions. 

o 	 The co.,t ol land ix isignificamt cOnlX1rc I to tile various taxes (custom duties, 

surcharge) that have to be paid for eslahlishinig a pl int in il industrial estate. 

Therefore, itis Imore economical for a coilpany to set up a plait in a rural area. 

2.2. Acreage Required for the Plani and Cost IEsthiiate 

The total acreage required for a 500 milt/d plant is abouti 25 acres. 

A 200 mit/d plant producing semii-reltied oil rcquires about 8 acres. Considering normal 

extlnsion for raw imaterial, oulpul storage and machincry (cspec illlV tih seed prel)aration unit) 

and additional space fbr a coiplelec rleInery planuit with a packtgin unit, a surface of 20 acres 

will be needcd. Additionally, a i1ain1 procllrlllnt center will bC in1.tal led it the site of the plant 

for which about 5 acrcs are required. 

' 
}',.l X III. I" !'i rl '.lI < i .It,! il~ ~ i! I ,I I(. II i! hn~ {I I i;, l1 l~t 

ah~I ,l Lid lii nti iIlldit titl,011i nillk c luing cItIj fliti. on andtwe,.l istl lli au Oll 
t ill. C	 . 

and water tilk, tile Unit i st e.tila l used inll t1 coNcep p);i i,, I s.250,t00)pci acr.T . 

Therefore, the total cost of land for the site, including the plant and the procurement division, 

is Rs.6,250,000. 

2.3. Emnvironinental Constraints 

The government has now liberalized (he installation of industrial units in the country. Units 
which are being established outside municipal limits, and do not violate environmental protection 
laws do not require approvals or authorizations. However, as a precaution, it would be 
advisable to approach the local divisional office of the Ministry of Industries. 

A packaging unit is planned to be installed at the site during a second investment phase, to 
manufacture plastic bottles. However, the technology selected in this concept paper (blow
molding based on P.E.T., see part 1, chapter 5.1) is non-polluting: the burning of P.E.T. does 
not release toxic gas and the plastic can be recycled. 
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3. SITE IIEIIARATION ANI) BUII)ING COST ESTIMATE 

Building Cost esti mate: 
- [irst phase = Rs.37,600,000 (see Table 13-1) 
- Second phase = Rs. 3,000,000 (see Table B-I bis) 

The unit cost estimates range from Rs. 180 to Rs.350 per square feet depending on the structure 

and level of finishing required for each type of building. 

The built-up area required for a 500 nit/d plant and its storage facilities along with the 

breakdown per type of building, is estimated nlolthe basis of dimennsions recommended by 

eljilpment manu factUrers. 

For the second phase of investment, a bleaching and a deodorization section will be added to the 

neutralization process to complement the refinery unit. A packaging area and a warehouse with 

a 10-day storage capacity of refined packed oil will be needed in addition to the existing 
btuiltilale.
 

Note: The cost of the oilseed silos is estimated separtely in section A. Silos account for about 

40% of the constructed area. 
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4. PROI)UCTION PROGRAM 

Note: The plant parameters are defined in part 1, chapters 1.2 and 1.3. 

The production program of the plant is based on and detailed for a 6-year schedule (Table B-2 

to B-9). An overview of the monthly production program is presented in Table B-3. The 

production prograin of the 500 mt/d Oil Processing Unit (Table B-9), has been compiled by the 

plan of operation outlined in Tables 13-2 through 13-8. 

'l11C pr ,gralu ltr the final reinLing is presented in Tables B-10 to B 13. 

The prirmary objective of establishing an integrated commodity system must be fulfilled by 

utilizing a dual program which would necessitate encompassing existing and available cottonseed 

production along %,iththe progressive introduction of suntlower. The primary focus of the 

prod uction programi is to utilizc sun flower seed to the greatest extent possible, as both the 
are,,.litiuc of oil rcco()rcr,.:d froitl the sced anl tile valle of sudflower oil high. To naxinize 

its 1ncolmc, tile plant has to make the best Usc of its oc)rational capacity by i)urchasing and 

po c.,,sing cottonseed to be sold in the form of edible oil and meal. 

Targeted Production l)ays (Tables 1-2 & B-3) 

l)efine the annual allocation of the 330 days for total production for both the selected oilseeds, 

cottonseed and stinflower seed restwectiveiy, beginning with year 1, up to year 6. Sunflower 

production days are progressively increased annually with incremental crop production through 

the forw ard linkage of the commodity system. Htigh quality seed is available during a short 

period of time followirn each growing sea.son. 

Cottonseed of an a.c.eptable quality, is available for procureniert from ginning factories from 

the beginning of Novcnber till the end of March (150 days). The highest percentage of oil 

content is found in cottonseed purchased from early November until mid Decenbei. 

A i i n of' 35 days are essentially needed for )lant adjulst men t (5 days when shifting from 

cot tons(,Cd to sun lowcr sced, and 30 days for annual -el;tir and maintenance). 

Airnual Cottonseed and Sunflower Seed Intake (Tables B-4 & B-5) 

Defines the percentage of capacity utilized of daily seed intake multiplied by the annual 
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production days, to determine the annual seed intake. The capacity utilized gradually increases 

from 75% (375 mit/d) in year I to 95 % (475 mt/d) of the rated capacity in year 4 for cottonseed; 

and, from 60% (300 mt/d) in year I to 90% (450 mt/d) of the rated capacity in year 6 for 

sunflower seed. 

Output Recovery Percentage (Table 11-6) 

Defines the individual percentage output of oil and by-products of the raw seed intake. 

Comparatively, a sunflower seed produces more oil than a cottonseed. 

Material Balance for Raw Materials (Tables 11-7 & 11-8) 

Defines the total product output and by-product outputs for cottonseed (Table B-7) and sunflower 

seed (Table 13-8). 

It is assumed that the period of oilseed procurement and the storage conditions are such that a 

balanced seed quality can be maintained throughout the p)rod uction period. As a result, the 

perccntage recovery for each output (T[able 13-6) is valid, irrespective of the time of production. 

Phroduction lProgramii for 500 nit/d, Year 1 to 6 (''abhe B-9) 

Comprehensively defines the annual seed input and total annual output based on the product mix 

and the percentage of operational capacity utilized, beginning with 62 % in year 1 to 98% in year 

6. ('rude oil must be submitted to a basic refining (neutraliation of fatty-free acids) as soon as 

it leaves lie extractor, d tie to quality constraints. Therefore, a neutralization plant is required 

flom the Iirst year of ope'ration to produce basic refilned oil. 

Production Program for Refined Oil (Tables B-10 to B-13) 

Outl ines the daily basic refined cotton and sunflower oil available for a 200 mit/d final refining 

Fables B-10 & 1Il 1: 

The daily seed intake progressively increases corresponding to all increase in daily oil 

production. 
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Table 11-12:
 
Defines the targeted annual cottonseed and sunflower oil production, based on the daily
 
oil input and the number of production days.
 

Table B-13: 
Quantifies the produ,'tion program based on the varying quantity of oil produced 
annually. in, year 4, 'lhe toal oil production is 30,253 toils which is only 48% of tile 
refining capacity, mainly due to a lower oil recovery percentage from cottonseed. 
Therefore, to fully utilize the refining capacity, an additional volume of basic refined oil 
needs to be purchased from the local market as quantified in year 4, 5 and 6, enabling 
an increased capacity utilization from 74% in the first year of the complete refining 
operation to 100% by the third year which corresponds to year 6 from the initiation of 
the project. 

Keeping in mind the initial cost of a complete refinery 1in it, including bleaching and 
deodorization, the investment is not justified in the first year of operation. Therefore, 
the final refining part of the plant will be set 1ll) (ring a second phase of investment, 
beginning operation from year 4. 

The additional total volume of refined and packed edible oil will ultimately generate 
incremental sales revenue along with a greater share of the edible oil market nationally. 
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IPROOUCTION PROGRAMME FOR THE 500 MT/D OILSEED PROCESSING PLANT
 

PD/A
TABLE B-2 - TARGETED PRODUCTION DAYS 


FOR A 6-YEAR PRODUCTION PROGRAMME 


...............-----------------------------------------------------

I PRODUCTION DAYS I NUMBER OF 

--- ----- --- --------------------. DAYS OF
 

SHUT DOWN TOTAL
ICOTTONSEED I SUNFLOWER SEED 


I----------------- I-----------------..------------------ II-----

IYEAR 1 210 60 95 365 

IYEAR 2 220 I 70 75 365 

IYEAR 3 220 80 65 365 

IYEAR 4 220 90 55 365 

IYEAR 5 220 100 45 365 

IYEAR 6 210 120 35 365 
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PD/22/O4/1991
,ABLE B-3 - 6-YEAR PROrCJCTION PROGRAMME ON A MONTHLY BASIS 

............------------------------------------------------------------------------------------------------------------------------------------------------

YEAR/MONTH I NOV I DEC I JAN I FEB I MAR I APR I MAY I JUN I JUL I AUG I SEP I OCT 

------------------------------------------------------------------------------------------------------------------------------------------------- I 

YEAR 1 1 Nov 210 days 29 May 5 Jun 60 days 3 Aug Oct 31
 

--------------------------------------------------------------------------------- >XX<------------------------- >XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI
 

COTTONSEED SUNFLOWER SEED
 

YEAR 2 1 Nov 220 days 8 Jun 15 Jun 70 days 23 Aug Oct 31 
< ----------------------------------------------------------------------------------------x..--------------------------->XXXXXXXXXXXXXXXXXXXXXXXXI 

COTTONSEED SUNFLOWER SEED 

YEAR 3 1 Nov 220 days 8 Jun 15 Jun 80 days 2 Sept Oct 31 
< ------------------------------------------------------------------------------------------------------------------------>XXXXXXXXXXXXXKXXXXXXXI 

COTTONSEED SUNFLOWER SEED 

IYEAR 4 1 NOV 220 dayo 8 Jun 15 Jun 90 days 12 Sept Oct 31 

< --------------------------------------------------------------------------------------->-------------------------------- >XXXXXXXXXXXXXXXXXXX 

COTTONSEED 

IYEAR 5 1 Nov 220 days 3 Jun 15 Jun 100 days 22 Sept Oct 31 
< --------------------------------------------------------------------------------------->XX<-------------------------------------->Xxxxxxxxxxxxxl 

COTTONSEED SUNFLOWER SEED 

IYEAR 6 1 NOv 210 days 29 May 5 Jun 120 days 2 Oct Oct 31
 

----------------------------------------------------------------------------------->xx<---------------------------------------------->XXXXXXXXXXXl
 

COTTONSEED SUNFLOWER SEED
 

.................................................................................................................................................
 

x = Shut Down
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IPRODUCTION PROGRAMME FOR THE 500 MT/D OILSEED PROCESSING PLANT I
 

TABLE B-4 - ANNUAL COTTONSEED INTAKE FOR A 6-YEAR PRODUCTION PROGRAMME WITH 500 MT/D
 

AS RATED PLANT CAPACITY
 
.......................................................................................................................
 

] TARGETED COTTONSEED
RATED TARGETED PERCENTAGE DAILY SEED INTAKE 


(tons) TOTAL PRODUCTION ANNUAL INTAKE
CAPACITY OF MAXIMUM DAILY 


DAYS (tons)
I (tons) SEED INTAKE 

78,750
3751 210
YFAR 1 5001 75% 1 


400 220 
 88,000

YEAR 2 5001 80% 


450 220 
 99,000

IYEAR 3 500 1 90% 


475 220 
 104,500

IllAR 4 500 95% 


475 
 220 104,500
95%
YEAR 5 1 500 

99,750
475 210
95%
YLAR 6 500 


................................................--------------------------------------------------------------------...
 

- ANNUAL SUNFLOWER SEED INTAKE FOR A 6-YEAR PRODUCTION PROGRAMME WITH 500 MT/D
TABLE B-5 


AS RATED PLANT CAPACITY
 

............-----------------------------------------------------------------------------------------------------------

SUNFLOWER SEED
RATED TARGETED PERCENTAGE DAILY SEED INTAKE TARGETED 


(tons) TOTAL PRODUCTION ANNUAL INTAKE
I CAPACITY OF MAXIMUM DAILY 

DAYS (tons)I (tons) SEED INTAKE 

601 18,000
3001
60% 


3251 701 

YEAR 1 5001 


22,7501

YEAR 2 5001 65% 


350 80 I 28,00070% 1 


375 90 

YFAR 3 500 1 


33,750

YEAR 4 1 500 75% 


100 40,000

TYIAR , 1 500 80% 400 


120 54,000

14LAR b 1 500 90;1 450 

TABLE B-6 - OUTPUT PERCENTAGE RECOVERY
 

I OJIPUI ICOTIONSEED ISUNILOWER SEIDI 

lo ll I I I / 
IMe~I I9 I0; 

lllt I 31% 18Z 

1 7% 1
ILinters 


lSoap Stock 3% 2%
 

ILosscs 1 3% 1 3%
 

100% 100%
ITOTAL 


II I 

onSOURCE: estiimtes derived from sevvral few; ibility studies 

as well as from actual operation.oilseed processing plants in Pakistan, 
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IPROOUCTION PROGRAMME FOR THE 500 MT/D OILSEED PROCESSING PLANT I
 

PD/AA
 

MATERIAL BALANCE FOR A 6-YEAR PROOUCTION PROGRAMME 
 04/04/91
 

WITH 500 MT/D AS RATED PLANT CAPACITY
 

TABLE B-7 - MATERIAL BALANCE FOR COTTONSEED
 

OUTPUT (tons) (1)
 

.............--------------------------------------------------------------------------------------------.
 

INPUT (tons) I 


OIL MEAL HULLS I LINTERS ISOAP STOCK I LOSSES TOTAL OUTPUT 

I % 39x 317 I 7% I 3% I 3% 100% 
RAW MATERIAL INTAKE 


------------ I 

I I I I I I I I 

YEAR 1 I 78,750 13,388 1 30,713 1 24,413 5,513 2,363 2,363 78,750 

YEAR 2 1 88,000 14,960 34,320 27,280 6,160 2,640 2,640 88,000 

YEAR 3 1 99,000 16,830 38,610 30,690 6,930 2,970 2,970 99,000 

YEAR 4 1 104,500 1 17,765 40,755 32,395 1 7,315 1 3,135 3,135 1 104,500 

YEAR 5 1 104,500 17,765 40,755 32,395 7,315 3,135 3,135 104,500 

YEAR 6 99,750 16,958 38,903 30,923 6,983 2,993 2,993 99,750 

..................................................---------------------------------------------------------


TABLE B-8 - MATERIAL BALANCE FOR SUNFLOWER SEED
 

OUTPUT (tons) (1)
 

.............--------------------------------------------------------------------------------------------

I INPUT (tons) I 


TOTAL OUTPUT!
RAW MATERIAL INTAKE j OIL I MEAL I HULLS ISOAP SIOCK I LOSSES I 

1 	 I I 40% 1 18% 1 2% I 3% I 100% 
I 

3,240 360 540 1 18,000
fYEAR 1 I 18,000 	 6,660 7,200 1 

8,418 9,100 4,095 1 455 683 1 22,750 1
IYLAk 2 1 22, T5U 

840 	 28,000I11,20 I 

S"WO , I,,") I', 1,013 33,750 
IYEAR 3 281,0o0 I 	 0,)o 1 (1I56 

YAR 1 1 3.S, '0 II 
800 1,200 	 40,000


YEAR 5 	 40,000 14,800 1 16,000 7,200 


1,080 1,620 	 54,000

YEAR 6 	 54,000 19,980 21,608 9,720 


1eculnt i;c; = estln;11 U, (Jul Iw I Ilol) 

several fcu;ibibity studie: on nieed processing plants in Pakistan, 

us webl as oill aictuall l'p-.tioris. 

(1) Soul-cc for out put iet ,v, y 
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I PD/AA

IPROOUCTION PROGRAMME FOR THE 500 MT/D OILSEED PROCESSING PLANT 04/04/91
............................................................... 


PLANT CAPACITY AND OTHER PARAMETERS
 
----.-------..-----.----------------


RATED CAPACITY 500 MT/D (3 shifts, continuous process)
 

MAXIMUM UTILIZATION PERCENTAGE 95%
 

DAILY OPERATIONAL CAPACITY 475 MT/D
 

MAXIMUM PROOUCTION DAYS 330 days
 
MAXIMUM ANNUAL 
INPUT 330 days x 475 tons = 156,750 tons 

ACTUAL INPUT = Production days x daily seed intake 

CAPACITY UTILIZATION PERCENTAGE ACTUAL INPUT/MAXIMUM ANNUAL INPUT 

TABLE B-9 - 6-YEAR PRODUCTION PROGRAMME FOR A 500 MT/D RATED PLANT CAPACITY 

OUTPUT (tons)
 

INPUT OIL MEAL HULLS LINTERS SOAP TOTAL LOSSES TOTAL OUTPUT
 

(tons) (1) 
 STOCK (tons) + LOSSES
 

(tons)
 

5,513 2,363 76,388 2,363 78,750
COTTONSEED 78,750 13,388 30,713 24,413 

360 17,460 540 18,000
Y 1 	SUNFLOWER SEED 18,000 6,660 7,200 3,240 


TOTAL INTAKE 96,750
 
V UTILIZATION 62%
 

--------.----------------------------------.------------------------------------------------------------------------
34,320 27,280 6,160 2,640 85,360 2,640 88,000
COIINSFED I 8,000 14,960 


i, ,'.1 9,100 4,095 	 455 22,068 683 22,750
Y ;' 	 SUNILOW[I 'JI U 22,'o 

101lAt INJIA lII} /, ,UT IIATI OAI TNi1,[ 

96,030 2,970 99,000
COT TONSLED 99,000 16,830 38,610 30,690 6,930 2,970 

Y 3 SUNFLOWER SEED 23,000 10,360 11,200 5,040 569 27,160 040 28,000 

1I0AL INTAKE 121,000 
OFI TI/Al 18FF 81'. 

,'. '7 4 31", 1, 5 i l I1,3 )5 5,13v 101.,500I(if I(NSF11[ 10. ( , .0, ,) 19' 
615 3", /8 1,013 33,/50 

. NF LULR 5t1.0 33,," 1",.,hF 13,500 6,0/5 


I( AL IlI1A 1t 138, ISO
 
U111 1?ATION 8M:
 

...........................................................................................................
 

, (l 	 (O 3 , ( 2 ( '/,
0,000
h;,i ' 4 t ) )( t, {L, , LrL 1 IfL, - (( 


,U:,'L I ,'A1 , 1 1 ,,,1 >t' 

2,993 96,758 2,993 99,750
COTTONSEED 99,750 16,958 38,903 30,923 6,983 

1,080 52,380 1,620 54,000
Y 6 	SJNFLOWER SEED 54,000 19,980 21,600 9,720 

IuIAL INTAK. 153,1'.0 
'UTILIZAIJON 98% 

..........................................---------------------------------------------------------------------------

(1) Basic refined oil 

04
 



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

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

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

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

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

----------------------------------------.---... ------ PD/22/04/199
 

1PRODUCTION PROGRAMME FOR THE 200 MT/D REFINERY PLANT
 

TABLE B-10 - DAILY COITONSEED OIL PRODUCTION (I)
 

......-------------------------------------------------------


INTAKE DAILY OIL PRODUCTION (2)
DAILY SEED 

(tons) ( torlnl) 

.. . ----------------- .--------.----------------------------------. . .. 
64
YEAR 1 375 

68
YEAR 2 400 


YEAR 3 450 7(
 
81
YEAR 4 475 

81
YEAR 5 475 


Y[AK 6 475 81
 

(1) BIc r'ic,fir'd oi I
 

(.2 Oit percentage recovery for cottonseed is 171.
 

TABLE B-11 - DAILY SUNFLOWER SEED OIL PRODUCTION (1) 

--------.------------------------ ------------------


DAILY SLED INIAKE DAILY OIL PRODUCION (2)
 

( tons;) ( t on;,)
 
- --------------------.... 


111
YEAR 1 300 

120
YEAR 2 325 

130
YEAR 3 350 

139
YEAR 4 37, 

148
YEAR 5 1.00 

167
YIAR 6 1.50 

(1) IHaic ref ined oil 
(2) CiI petcentage recovery for sunflower seed is 37% 

TABLE B-12 - ANNUAL TARGETED PRODUCTION OF IULLY REFINED OIL
 

FROM YIEAR 4 10 YFAR 6
 

...
.. ......
----------------------------------------------------------... 


RATUD TARGETED DAILY roIIONSlEE' nil 5L I W("1R [!0 OIL 

CAPACI IY RAC FINL L------------------- - ------- ------ -----.---------

(ton;) OIL P!N:Ui Plta.UC II1 lARGE TEl) ItU,U PR. 2tJ(I: I IUN TARG[ Ti. FULLY 

DAl5 REFINED lit PRO. DAYS RLEIiU ull PRD. 

(ton .) (Itof,,. 

YEAR 4 200 150 tons (75V ) 220 33,000 90 13,500
 

YEAR 5 ?00 170 toll. (M7) ) 0 317,410 0 1 1'
11,00() 

YEAR 6 200 190 ton; (95%) 210 39,900 120 22,I00
 

.......------------
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IPRODUCTION PROGRAMME FOR THE 200 MTI/D REFINERY PLANT I
 
---.-..-----..-------------..--..--.-..---..-.--------.
 

CAPACITY
 

RATED CAPACITY = 200 MT/D
 

MAXIMUM UTILIZATION PERCENTAGE = 95%
 

DAILY OPERATIONAL CAPACITY = 190 MT/D
 

MAXIMUM PROOUCTION DAYS = 330 days
 

MAXIMUM ANNUAL OIL INPUT = 330 days x 190 tons = 62,700 tons
 

ACTUAL OIL INPUT = Production days x daily oil input
 

CAPACITY UTILIZATION PERCENTAGE = ACTUAL OIL INPUT/MAXIMUM ANNUAL OIL INPUT
 

TABLE B-13 - 3-YEAR OIL PRODUCTION PROGRAMME
 

OIL IPRODUCED AND FULLY IPURCIIASED (2) AND FULLY ITOTAL OIL
 

IREFINED BY THE PLANT (1) IREFINED BY THE PLANT (1) IREFINED (1)
 

(tons) (tons) (tons)
 

COTIONSEID 011 1/, /65 15,235 33,000
 

SUNFIOIlER SFID Ol 12,4,a 1,012 13,500
 

YEAR 4 	 TOTAL OIL I 30,253 I 16,247 46,500 

X UTILIZAIION I 43% j 26% -74% 

------------------------------------------------------------------------------------------- I
 
COTTONSEED OIL 17,765 19,635 37,400 

SU8JF.OWER SEED OIL 14,800 2,200 17,000 

YEAR 5 IOIAI Oil 32,5el5 1,11.5 '.,/.(( 

UI I I I ;' 5 .. I I lN 

COTTONSEED OIL 16,958 j 22,942 39,900
 

SUNFLOWER SEED OIL 19,980 I 2,820 22,800
 

YEAR 6 	 TOTAL OIL 36,938 I 25,762 62,700 

% UTILIZATION 59% 41% 100% 

(1) And packed
 

(2) The plant purchases basic refined oil which it fully ref ines and packs. 
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B. TECHNICAL FEASIBILITY ANALYSIS FOR A SOLVENT EXTRACTION PLANT
 

5. 'i'VC! IN(IOGY AN) F(2J"IPNIFINT 

See Tables 13-14 and 13-14bis: Specifications and Cost of Imported Machinery for the 500 mt/d 
Plant - Phases I & 2. 

IEQUIPMENT AND MACHINERY - FIXEI) INVESTMENT ESTIMATE: 

Fi rst Invest ment Phase-

Cost Estimate of Imported Machinery CIF Karachi = Rs. 195,345,900 
15 % Charges = Rs. 29,301,885 
Cost Estimatc of Local Machinery = Rs. 48,836,475 

Cost Estimate of Erection and Installation = Rs. 4,883,647 

Miscellalcous Equipment = Rs. 5,0C0,000 

TOTAL phase 1 = Rs. 283,367,907 

Second Investment Phase 

Cost lstiiate of Imported Machinery CIF Karachi = Rs. 134,161,300 

15 % Charges = Rs. 20,124,195 
Cost Estimate of' Local Machinery = Rs. 33,540,325 
Cost Estimate of Erection and Installation = Rs. 3,354,033 
Miscellaneous fEquipnent = Rs. 5,000,000 

TOTAL Phase 2 = Rs. 196,179,853 

5.1. "electCd Technology and Alteniatives 

See the chart attached in Annex 1-4, describing the production 1process and the product 
input/output material lzalallce. 

Alter considering all the alternatives to establish a 500 int/d edible oil processing plant, it is 

suggested that the following technology and equipment outlined should be imported, due to the 
fact that several aspects of the project are to be introduced to the Pakistan oilseed industrial 

sector for the first time. Althotigh the initial investment is higher, the processing technology 
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and machinery has prover longevity and reliability. This imported technology is more modern 

and energy efficient. Moreover, several foreign equipment manufacturers (listed in Annex 13-3) 

have excellent references throughout the country. The technology selected is as follows (oilseed 

receiving, handling and storage technologies are discussed in section A of the concept paper): 

Seed Preparat-oi 

Preparation of the seed includes cleaning and dehulling. In addition, delinting is required when 

processing cottonseed. The seed preparation machinery to be imported is basically manufactured 

for cottonseed. However, itcan be adapted for cleaning and dchulling sunflower seed: specific 

parts required for the necessary adjustment arc also provided by the manufacltirer. 

The purpose of dehulfling the see(l is to reduce the fiher content of the meal. Ilowever, it is 

reported that smlower seed decortication is a (1 flicult operation and a crucial aspect of the 

lrocss: the variation in the size of sufillower scrd is important illitisdifficult to adjust the 

machinery so as to obtain perfect results. This drawback can be re(ltccd by selecting varieties 
and also by having a skilled technician toyielding more homlogenotis seeds in terns of size, 

make necessary adjustments oi the deluilling machines. Otherwise, the fiber content of 

sunflower meal might be too high, compared to other oilseed meals. Consequently, marketing 

iproblenlv; can be encountered because of livestock fced millers' rcluctance to use sunflower meal. 

Note: To maintain a good quality oilseed until the processing stage, it is recommended to clean 

the seed before final storage as foreign matters may affect their quality during this period. 

However, a global estimate for seed preparation machinery was obtaine(l from equipment 

manufacturers, as it has already bccn mentioned in section A, part II, chapter 1.1,and the cost 

of the cleaning lach inies is ctiimated altogChCr with the cost of delintimug and dehul liing 

machines. 

Oil Elxtraction 

The process selected includes three stages: 

I lt 'n 1 coolin dccolticatld secd (:!Ilso callel meats) to I'Icililate oiliilaii,


extraction. 

Pre-pressig lo ext ract crude oil: a low pressure pre-press extracts about 50% of 

the oil conutlainIe-d inthe seed. An alternative is to have a high pressure pre-Iress. 

It is more costly iII terms of fixed investment and operatilg costs but itincreases 

0 
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the pre-press oil extraction capacity by 50%, decreases the hexane consuImption 
at the solvent extraction stage and increases the global oil recovery percentage. 
A force-feeder can be adapted on certain low pressure pre-prcsses to raise the 
extraction pressure. 

* 	 Solvent extraction using hexane (the sclvent) mixed with the first cake to recover 
the residual crude oil contained in the cake. 

Ref iing 

The refining comprises two stages: 

* 	 Basic refining, or neutralization of the fatty free acids contained in the oil, 

* 	 Final refining, including bleaching and deodorization. 

Packaging 

Plastic bottles are preferred to metal cans since they are less expensive, more hygienic and leak
proof. 

The refining capacity considered in this concept paper (200 tons of oil per day) is large enough 
to justify the manufacturing of plastic bottles at the plant. Bottles can be produced through a 
blow-molding process: pre-forms are manufactured and used as molds for the bottles. The size 
of the pre-form can be modified to allow different sizes of bottle with regard to the oil content: 
1, 2, 3, 4 or 5 kgs. 

The raw material used for plaIstic )ottle )roduction viii be P.1I.T. Despite tlw higher initial 
' iumcsti tnint rcquircd Im tlie umachincry, !I.1-.I'. is i)piccrrcd to I'.V.C. for several reasons: it Is 

more solid, it is non-polluting (does not release toxic gas when burned) and it can be recycled. 

A packaging unit also includes filling and capping equipment. 

Qualily ('ot rol 

(tuality Conlrol is a major concern. HIecause many local laboratories proved non-reliable, the 
plant laboratory equipment must have the capability to perform sophisticated tests on seeds, oil 
and meal on a regular basis. Some of the laboratory equipment will have to be imported. 
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Power generating 

Rationale for producing electricity rather than using WAPDA electricity is as follows:
 

The cost of electrical cnery Is not a dlternini, factor in the produclion of oil. It is of far
 

gireiler i inlortance th'al power he available ,!t all flie . A power taillur of only one hour will 

have dilillilw C'.ISC'jLICi S; tiel I)lrSS 1iti1t be olticd aiitd Clcai.d, lei:traliled oil liay be 

contaminated with soap stock, bleaching earth will be deposited lon the agitators and the oil in 

the deodorizer will oxici ,e. (Collectively, the cost of these events represent muore than a couple 

of days' total electricity consumption. 

In this respect, \VAPI)A clectrical sipply is uitreli ,ble dti to cmirrent li c'tu1iolIlns anid numlnerous 

lo:il, slieddiii,. Nlorkeover, riir:il ilitlliloin stilil hat of powerlt iihl(his policy ml creation 

gencration by enltrel)reneurs will be encourag d and 'ti catscs where excess clecricity is generated 

heyond the plants needs, \VAPI)A will purcllase lie sa1iie. 

I'hcrefore, a power gencration unit will be installed at the )lalt. This techniology will also be 

imported. 

I)icscl, Jgas andliuracc oil gcelicrator ui11ts are thc threetc possille options. For purl)t)ses of 
calculation, at gas gencrator has been selected. It has i hiigh inilial cost thal a diesel -enerator 

)ut is :coionical inI teriiis of operatiing costs. Niorcover, Sui gas will be available at the plant 

through a pipeline connection. Gas load-sheddings may also occur but are more infreqlLient than 

electric load-sheddinls. As a precauition, a gas tank should also be installed to avoid any power 

generation breakdown. 

The total maxiniun c-,,i cIiy required for the plant is 3.76 NIWII (see part I, chapter 6.3). Six 

gCierator units (five during the ftrst phase, one during tile second) of 750 KVA each will be 

iistallled to Meet this requilenicl't. 

Noto: Modern edible oil proccssing and p)ackagi ig plants are [ully cotumDuteri ed, but lqui pnlent 

suppliers and local ctrcprencurs were reluctant it recoilnil t Ib is level of) sophistication as 

local inl rtstrucLure ;il pcrsoiiiell do [iot have the e iCreIltd (tLc'chnicatlahility to haidle such a high 

level W, aitoliiialion. midiliui Of such aI facility 1my bC colnsidLered ill thC flItUlrc. 

5.2. lil)oi'loted i'!11 Ml.cliincri' Slip cilicat iis :1iid ('),I lliiil'c 

Except for the snall percentage of equipment that will he purchased locally (see chapter 5.3 

hereafter), the bulk of the machinery is to be iiplorted. 
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The cost estimates are derived from quotations provided by several eqtiiMCleflt suppliers listed 
in the annexes. Specifications and cost estimates of imported machinery fbr a 500 mnt/d plant 
are listed in Tables 1-14 and B-14bis (see also the synapsis at the beginning of this chapter). 

Various taxes and charges accounting for 15% of the cost of imported machinery are leviable. 
They include Iira tax (5%), I /C charges, import license tee, insurance, octroi, clearing and 
forwarding charges and inland freight. 

There is no leviable custom duty, sales tax and surcharge, as the plant will be established in a 
rural area. 

5.3. Locally Manifactturcd Ilant tl~li)ImI t an d Cost Estimate 

A rough cost estimate for the local machinery is 25% of the cost CIF of imported machinery for 
each phase. 

A list of locally mannufact ured machinery (derived from several quotations and feasibility studies) 
required for the project is as follows. 

- Vessels, storage tanks, cyclones, ducts, chutes, bins, hoppers, conveyors, bucket 
elevators, baling press, boilers 

- Pipes and fittings 
- Cooling towers
 
- Motor pump for water and oil
 
- Transformers, switchboards and distribution boards, motors and starters
 
- Electric cables and wiring
 

MGasad electric welding, equiel)nt
 
Workshop eqlUil ient
 
Weighlbridge
 

- l'ubewclls and water tank
 
- Gas tank
 
- Fire fightiilg equipmcnt
 
- 1 a:borttory cqu iljl nent 

Il 'ql il t I i the1 paIckaling 1ilit 

5.4. Erection, Ilstaltalioln ancd Commissionuing 

The expenses are estimated to be 2.5% of the cost CIF of the imported machinery for each 
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phase. 

5.5. Miscellaneous Equipnent 

A provision of Rs.5,000,000 (lumpsum) will be made for the purchase of vehicles, furniture, 

office Lquipment, coImu)LIters, etc., for each phase of the project. 

5.6. Spare Paris I'Or Repair and Maintenance 

The annual spare parts cost is conservatively estimated to be 1% of the total investment capital 
in machinery (including imported and local cqui l)merlt). 
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' 
6. AUXILIARY INPUTS (EXCI-Iy! C()TTONSIII) AND SNI-IOWERSEEI) 

6.1. llexane 

See Table 13-15: Daily Hexane Consumption and Cost Estimate. 

I lexane is tile solvent used to extract the oil left in the cake after the prepressing stage. 

An initial volttne of about 60 tons of hexane is required the vcry first day of operation to be 

mixed with about 187 tons of cake (see Table B-15) this combination (also referred as first cake) 

is fed into the extractor. 

SinIce hcx'ie is rccyclcd, its coisuIt i)tonis eIStimateCd iI Icrms ol I(sscs per ton ot first cake 

(Tlhle b- 15). 

It is assumed that for an cquatl tonnage of cottoisecd first cake and suflhower seed first cake, 
the losses are identical alld Cq nat to 0.251;, of tile weight of tile ist cake. 

Ilcxane is iIMItled id diStributcd locally by Pakistan State Oil (PS()) or Pakistan Brma Shell 
'ri the site.(PIS). It is adviablc to I1avc thre or fOur month iven torics hand at 

The )icc of tCxaC is Cst iiIuted to he approximately Rs. 18 per liter, includinrg the cost of 

tI'Jirst)oratit0. I)uiii' tGl( nf War, tile price jumped to IOs.30 per liter, but one can expect 

the price to go down in the future and a reasonable estimate would be Rs.20 per liter or about 

Rs.25 per kg (hexanc density is 0.82) or Rs.25,}00/ toil. 

6.2. Ciaustic Soda 

See 'able 13 1(: I),lly ('ausli. Soda ('osumption & ('ost lst'illatc. 

Caustic soda is used du rig I asic refining to neutralize the fatty free acius (FFA) contained in 
it.e
crlUde" oil. 

li t t mwnn', . , N,,)ll) dwlui1th\ i1i it' I:1'A ite.IlAI iI oil. l:01 this,. pt , , 


t l it tl' Il,. 1 Ir'.u Jt,'c oi] r Ii ; ;urI eII collsil t
c.r r.'n I',.nir,-,I 1t1,1t ot I:A i I,, i l\I" hl 

throughoutt thte yCar. 'lIis a'-stMuCS that It,: riiotWi.urc contcnt of tire seed is iuaitaitincd at an 

acceptable level thr(ouihmot tile )roduL't ion )eriod. 

low and theRecoininendations for causlic soda usage by retinirg mantfacturers are rather 
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consumption during actual operations is more realistic: 4.4 kg of caustic soda per ton of crude 
oil with I % as FFA content. 

Thc toallnltonnage l ci Ui l proIducd is taken as a basis for estimating the caustic soda 

requireilents (Table 13- 16). 'There is a difference between the voliiiie of crude oil going into 

basic refining and the volune of basic refined oil as soap stock is formed during the process (see 
Table 13- 16). 

CaUst ic Soda is p)rod uced locally and is availab!e throughout the year. Its tiiiit cost is esti mated 
to Rs.9,000/ton. 

6.3. Bleaching Ealith 

See Table 13-17: Daily Bleaching Eartl Consumlption and Cost Estimate. 

lleaching earth (ab o cal led Lu!llers' carth or filtering earth) absorbs the color bodies of' tile basic 
refined oil durinug 0Cleacii ug or dCcolori zatioii. 

Bleaching takes place durinig the final refining stage. A bleaching plat will be installed at the 
ph,nt during the secold phasc of' investment. It should be operational from year 4. 

It is assumied that f'or an cqual tonnage of cottonseed oil and sunflower seed oil, the bleaching 
cairtl requirements arc cqtiii\'aIhi'lnt and amou nt to 20 kg per ton of basic refined oil. 

-xisting requircmeents of' bleaching earth are met substantially through imports. One plant in 
l)cra Ismael Khan produces blcaching earth. It is advisablc to Ihave a two to three nonth 
invelltory at tile plant. IJnit cost for bleaching earth is esti mated at Rls.6,500/ton. 

6.4. Plastic (lP.l.'.) 

See 'lablc 13-18: I)aily P lastic (IP.I'I.T.) Consumption and Cost Fst ilate Year I to 6. 

'loLet hcr With the compl'tC rc tin irll plant, the packaging mit will be operational l'rom1 the fourth 
year. 

For this calculation, one will Only consider the )roduction of 3 kg bottles. The plastic 
consulption is estiniatcld to 105 grams per 3 kg bottle. 

P.E.T. is not produced locally and must be inlported. It is advisable to have a two to three 
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month inventory at tile plant. The P.E.T. unit cost is estimated at Rs.65,000iton. 

Note: Bulk technology used for handling raw materials will also be used for meal handling. 
Therefore neither bagging equipment nor any input in the form of bags is necessary. 
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7. 1JTILI'IIES 

Steam and water requirement estilmales by machine llaimfacturers are usually far too low and 
have to be doubled in order to ful fill actual needs. 

Estimates for utility cMsumption (steam, water, dec tricity) are derived from: Pre-Investment 
Considerations and Appropriate Planning in the Vegetable Oil Industry, UNIDO 'ublications. 

The cost estimate for installation ofnwater and gas connections is includtd illthe unit cost of land 

as estimated in chapter 2, part I. 

Note: It is assumcd that the consumption of water and electricity estimated hereafter also covers 

the requiii rements of the procurement division inistalled at the sitt,: of the )lant. 

7. 1. Stalim 

See [able 13-19: l)aily (;as RCequirements and Cost lEstimate for Steam Production. 

Steam is required for extraction and refining. It is proluced by locally manufactured boilers and 

should be constantly available. 

Ih averag slc ln coinsillipliOli per toil of oil is as follows: 

2 tolns, if ilie p.ocess stops at the neutralization stage (prod uction of basic refilned oil), 

hile' a final refiling (prod ucti lf2.3 !'.n , if protc; inic'Itludes o fily re fined oil), 

0. busK lIeI0, liiinin (preodutiotO fialirIIni(le . 
0).t h0liN. 0Iti Willci l'll ii' (1) IC.tlil H"i I dCtdhui1;lItioI). 

Ali Cxict elu'tiilhui tIdaily COl'tali i IijI)liI0 for oilsced proc's~sinv, id oil refifliing is found 

in Aiilltx 1I S. It is astiedl' that the .tcaii requireciints for processing cottoilSeed and 

still flower sccd, are idciitical. 

The fuel selected to operate the boilers is gas, this will be available at the plant site through a 

imaiil pipeline connection. (;,as is less costly thaii furnace oil and does not normally require any 

storago ficility. I lowcvcr, gas load-sheddi ng ma octir, therefore a small-capacity gas tank willny 

be installed (;aas tank is inctided illthe list ol local equi)init required for the plant, see part 

1, chapter 5.3). Another fuel alternative would he to use htills as lici r valtie is low and their 
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healing capacity is 4,000 to 7,000 kcal/kg. I lowever, they must be dried and pelletized to a 
convenient tormlbefore use and have the disadvantage of leaving large deposits of ash, thus 

Mcessitaling burners and boilers ofa special dlesign, ultimately proving uneconomical since itlls 
can also be sold as fertilizer or mixed with meal. 

Gas requirements are estimated to be 78.83 cubic meter per ton of steam per hour. The unit 
cost is estimated to be Rs. 0.706 per cubic meter. 

7.2. Water 

'he total amount of fresh water needed ranges trm 3 to 5 m3 per ton of oil produced. 

A tubewell and water tank must be installed at the plant to fIulfill the water requirements. Their 
cost estimates are included in the list of local equipment and machinery found in part I, chapter 
5.3. 

A water treatment plant will also be installed (see part I, chapter 5.2) as drinking water is 
required during the refining stage. 

7.3. Electricity 

See Table B-20: Daily Gas Consumption and Cost Estimate for Electricity Generation. 

Power 	should be available at all times and will be generated on-site. 

Flecricity requirements are as tollows: 

o 	 Oil extraction: 150 KWH per ton of seed, including seed houses operation, 
cleaning, delinting, dehulling, pre-pressing, solvent extraction, 

0 	 Oil refining: 1I00 KWH per ton of oil, including basic and final refining and 
i)dLck',igIut. 

The above estimates include electricity fbr the plant and oflfces. A detailed estimate of the daily 
electricity requirements for oilseed processing and oil refining is fouind in Annex 13-6. 

On the basis of electricity requirCieents delined hereabove, the calculation of the max imum 
hourly power gcneration Calni ty is as follows: 
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B. TECHNICAL FEASIBILITY ANALYSIS FOR A SOLVENT EXTRACTION PLANT 

0 	 Oil extraction: with 475 tons as maximum dliy seed intake, I0.8 tons of seed 
will be proccsscd per hour and for which 2970 K\,It are required (19.8 tons x 

150 KWH), 

Oil refining: with 190 toils as maximum daily oil input, 7.9 tons of oil will be 
relined per hour for which 790 KWH iare required (7.9 toils x 100 KWIt). 

0 

It is assumed that tile electricity requirements for processing a cottonseed and a slnflower seed 
ire identical. 

Thereforc, generator Units with a total capacity of 3.76 NMI 1(2.97 NI\VI -I-0.79 NMI\VI 11I)must 
he instll Cd. 

The technology selected in this concept paper is a generator unit with gas as the prime power 
(see part 1, chapter 5). The gas cost estimate is Rs. 0.57/KWIH (SoLrce: Caterpillar 
Representative in Pakistan). 

Noe: 	 [lhel)n;t1 wilI 11ot ol)elite at Iull ca;ilcilty hIoiu the Iirst year and therefore its power 
goenerlation capacity will no be fully utilized. According to the rural industriallization policy, 

creation of power generation by the entrepreneurs will be encouraged and in cases where excess 
electricity beyond the nornmal requirements is produced by the plant, \VAPl)A will )urchase. 

Consequently the company could operate its power generation unit at full capacity and sell the 
excess electricity. 
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B. TECHNICAL FEASIBILITY ANALYSIS FOR A SOLVENT EXTRACTION PLANT
 

il.PLANT ORGANIZATION NIANAG EMENT AND TECI IN ICAI, PERSONNEL 

1. MANAGEMENT ANl)i'ECIINICAL PERASONNEI, 

This chapter outlines the personnel requirements for the followino divisions of the commodity 

system: Factory, Personnel & Administration and Finance & AccOuMts. It estimates salaries 

and wages of staff and labor attached to the different divisions and departments. Personnel 

requirements for the following divisions: Procurement, Sales & Distribution and Marketing are 

outlined in separate reports (sections B and C). 

Availability of stal and labor was a determinin factor whc ekt lating t1e rationlelc with 

regard to the location of the plant (see part I, ch;pter 2). 

Note.Management personmel, supervisors, foremen and some skilled operators will be recruited 

in advance, in order to be trained an(] be present during the construction of the buildings and 

the installation of equipmnCt. Personnel requirements during the pro-operational phase are 

estimated in the following chaplter (part 11,chapter 2). 

l.I. Production and Technical Personwl 

See Chart 13-I: Technical Personnel Required per Type of Operation and per Shift and Table 

1-?1: Production andlTechnical P'ersonnel Base Salaries. 

FXCClIt for the IroductimiIn Manager, the Chief Chemist., and the 'l'eclmical Manager, production 

and tcChnical p)CeIMsunIId rCquilenlmcits are estimated o ta thlec-shilt basis. 

As tie )rocess is co)tnIiituous, IrC 1)lant will operate / days aweck. 'Thierefore, the total cost of 

nilonth ly ,alarics, as calcuklatc I on the basis of it6-day work-weck in Table 13-2 1, must be 

icreased by 14',: (rotiihly 1/7). 

I) addition, fringe henlfits wiii be calculated at the rate of 50()% 

oli trIter tlhe bottles of oil
Adtdlilioial hor"im;y I' rttIIIlir roomliIte oIIrtlIr \' c Io Im:mdl ai(I 
'
to tI1e sto0'C h01s. lhc l'ill1 ,'ldrapping iachri of the i 'ka,.i ,plant operate only 8 hours 

a day, altho,.h persnMnel requCiremcllts for this seclion wtre estimnat(Id M tile basis of three daily 

si Ifts. Therefore, additional personnel will be available for bottle htandling at tile plant. 
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CHART B-I - TECHNICAL PERSONNEL REQUIRED PER TYPE OF OPERATION AND
 
PER SHIFT
 

WAREHOUSE / EACH 	 1 Supervisor
 
1 Operator
 
2 Helpers
 

POWER GENERATION 	 1 Engineer
 
1 Operator
 
1 Mechanic
 
1 Helper
 

MAINTENANCE / WORKSHOP 	 1 Supervisor
 
4 Workers
 

LABORATORY 	 1 Chemist
 

SEED CRUSHING--------- SEED PREPARATION-------- CLEANING
 
1 Engineer 1 Supervisor 1 Operator 
1 Electrician 1 Foreman 2 Helpers 
1 Mechanic DELINTING 

1.Operator 
2 Hielpers 

DEHiULLING 
I Operator 
2 Helpers 

OIL EXTRACTION----------PRE-PRESSING
 
1 Supervisor 1 Operator
 
1 Foreman 2 Helpers
 

SOLVENT EXTRACTION
 
1 Oporator
 
2 Helpers
 

OIL PROCESSING--------- REFINING--------------- NEUTRALIZATION
 
AND PACKING 1 Supervisor 1 Operator
 

1 Engineer 1 Foreman 2 H{elpers
 
1 Electrician BLEACHING
 
1 Mechanic 	 . Operator 

2 Helpers
 
DEODORIZATION 

1 Operator 
2 Helpers 

WATER TREATMENT
 
I Operator 
2 lie l pers 

PACKAGING -------------- BLOW MOLDING 
1 Supervisor 1.Opfrator 
1 Foreman 2 He101pers 

FILLING 
I Operator 
2 HeLpers 

CAPPING 
I Operator 
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B. TECHNICAL FEASIBILITY ANALYSIS FOR A SOLVENT EXTRACTION PLANT
 

1.2. Nianagerial awd Adminiirative leisoiiiel 

"'tIaulc I-22 outlines the maunagerial and admini trativc personnel base salarics. 

In addition to the monthly cost of managerial and admiistrative personnel, fringe benefits must 
be added at the rate of 50%.
 

Unlike the production and technical staff, it is assumed that the managerial and administrative
 
personnel requirements remain the same during the second phase of investment.
 

81
 



B. TECHNICAL FEASIBILITY ANALYSIS FOR A SOLVENT EXTRACTION PLANT 

2. lPR'-PODJ('TION PHASI AND TRAININ( PRO(RAM 

A sound recruitncnt p"ilie' is11ot sufIIciCnt to offstf tihe lick of nimiiucrial skills at the technical 

and administrative level in tile Pakistani oilseed industry. A training program in the form of 

lCldinical assistaMc is al.So required. 

'l'raini, programns will he arrangcd on-site with forcign exprtls, but I."aining visits overseas to 

an oilseed processing plant will also have to be organized.
 

2.1. PIie-production Phase 

A substantial portion of the managerial, technial and administrative Crson nelmust be recruited 

during the pre-production phase in order to supervise/attenal the installation of the machines, 

recruit the rest of the necessary technical and administrative stafl, defi ne the production 

pro,,ram, plan the purchase of auxiliary inl)uts, etc.. 

Tables B-23 outlines the personnel requiIirements for this period. Similarly a fringe benefit of 

5W,Ilmust be added to each iontlhly Salary. 

The cost 0I inllsallation of the Cqi)InCnt and machincry by foreign ,_spcialists has already been 

CliHated in pirt I, cImpter 5.4 (E-:rection, Installation and Con i.i.ssion(i ng'). Ifowever, the role 

of these experts is not specilically to train the local l)ersomicl. Therefore, aItraining program 

must be org'mized. 

For this pl-rpo.e, two oil 'seed processimn experts will he assi gncd for a period of three months 

dl l i, ie pic pw,.t tin plix';c foru n sl 1ite, r !)eCis rcCruite1dti1ii6 OftILe teC,'iiic.1l etl for the , 


p.ix cct. The cost is est iinated at iS $10,00()0 per Han, )Cr linon th (t )tal cost: [JIS $60,000). 

Il addition a one it1 uil tralining \'isit to an oilseed procCssin- pltlt in a forCi n"country will 

be urganimd for [he ( 'fief Executive, the I actory Ma nd11rthe Pro(Ltiton1 fanagcr before 

the productio starts. 'The total cost of their visit is rnm,,hlv estimated at U'.S $5,()00 per person, 

p r mltl (Illiluh it tmtI-iiiioiiah tra\V'l ;and per dill). 

Pe mCl I'h:Vsi
2..2. T'raimmimII- 0'of u.nl diring the (d)l)rafline
 

be l)rovided to the production )ersonnel duringSimilarly, on-site trminitg by foreign cxpcrts ,,ill 

the operational phasc. The technical assistance, will consist of foreign experts assigned as 

outlined in '[ablc It 2-. 
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B. TECHNICAL FEASIBILITY ANALYSIS FOR A SOLVENT EXTRACTION PLANT 

In addition, a two-month training visit to an oilseed proccssing plant in a foreign CO untry Will 

be organized during tie shut-down period for the I,'chnical personnel of the plant. 

Five engineers and ive supcrvisors will be sclctcd to visit a phtit by the end of year 1. 

Si1iar,1ly, a troing visit for live engineers and five suprcivisors will ho: organi'cd at the end of 

lhc c,;st of cach anm ual visit is cstiiiatcd at !S $1()0,00() (10 pcople at the rate of US $5,000 
per person, per nonth, including international travel and per diem). 
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1
TABLE B-I - BUILDING COST ESTIMATE / PHASE 


DESIGNATION 


Warehouses 


(meat, tints etc.)
 

M'ch in(. y 

(vKC)l i,VVIlt VAtI. 

SoLvent Extract ion 

office, Res ideiite 


F'ower Station 


s ( CI ancous 

[;LFrdIry 'dt l ) 


TOIAL [HASL 1 


AREA UNIT COST TOTAL COST
 

sq ft Rs./sq ft (1) Rs.O00'
 

45,000 180 8,100
 

50,000 300 15,000
 

10,000 350 3,500
 

25,000 300 7,500
 

10,000 200 2,000
 

125,000 12 1,500
 

140,000 (3) 37,600
 

(1) Unit cost derived from architects, actual operations and 

team lsI iii I c~ht,;. 

61) Lviijh( i ii I iIt inlI I it In Rs/ft 

(3) Except the boundary watt 

TAiULE b-I bis - BUILDING COSt ESTIMAIE / PHASE 2 

AREA UNIT COST TOTAL COST
 

sq ft Rs./sq ft (1) Rs.000'
 

DESIGNATION 


Refinery and Packging 10,000 300 3,000 
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TABLE B-14 - SPECIFICATION AND COST OF IMPORTED MACHINERY FOR THE 500 MT/D PLANT / PHASE 1
 

I OWIJIMI'NT SPIIII ICAI ION UNIT COST NtMB[ R TOTAL COST TOTAL. COST 

US $ (1) OF UNIIS US $ RS 

- SEED PREPARATION 

Decinting and 2,326,100 1 2,326,100 53,500,300Cleaning, 

Lhul I rig PI nt 

OIL XIRAC: I()N 

Pre-pressing and Solvent 3,685,500 1 3,685,500 84,766,500 

Extraction Plant
 

SAIL: RI INING 

N~l.it .I . 1 ,11 1' 1 I t 1,1101,601) 1 1, 110.,00)l ' ,1:jSt{ill 

- QALI TY CONTROl 

laboraI or y l qi n't folr 20,200 1 20,200 464,600 

Anily,,i'; (If Pri tvir, Oil 
,'Ind'M'llP .tkjl ' (if M,'..11 ', 11 1;oeid.. 

o Mit,i N ll iI I , 001 I 1 ,o'6 ' 000 

I ' 111 l , o I I I I I I I i l , 

AUXIt IA: FWJIP1MENT 

Water Ti f,:tment Plant 39,900 1 39,900 91, 700 

I,,'ni t'itnl,,tot, ,1 KVA 260,000 5 1,30(1,000 29, 9m0, o00 

IUIAL PHASI. 1 8,493,300 1gb, ')4").,9IJ 

(1) CIF Karachi
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TABLE B-14 bis - SPECIFICATION AND COST OF IMPORTED MACHINERY FOR THE 500 MT/D PLANT / PHASE 2
 

EQUIPMENT SPECIFICATION UNIT COST 

US $ (1) 

NUMBER 

OF UNITS 

TOTAL COST 

US $ 

TOTAL COST 

RS 

IINA RI I INING 

Bleaching Plant 

Deodorization PLtnt 

PACKAGING 

lilow moLki.n El iiih't for" 
fI !;t c{.lOt I t , Mirlt+if act ul'r 

Ilg MLctI c 

C,;. Ing '+,chine 

AllXll IAHY IUlIII'MINI 

P'owtr G.iwr;toi, 750 KVA 

530,400 

1,342,700 

2,000,000 

1,300,000 

400,000 

260,0000 

1 

1 

1 

1 

1 

1 

530,400 

1,342,700 

2,000,000 

1,300,000 

400,000 

260,000 

12,199,200 

30,882,100 

46,000,000 

29,90r,O0 

9,200,000 

5,9110,000 

TOTAL PHASE 2 5,833,100 134,161,300 

(1) CIF Karachi 
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TABLE B-15 - DAILY HEXANE CONSUMPTION AND COST ESTIMATE YEAR 1 TO 6
 

HEXANE COITONSEED SUNFLOWER SEED 

UNIT COST 

ESTIMATE DAILY FIRST DAILY HEXANC DAILY COST DAILY FiRST DAILY HEXANE DAILY COST 

(Rs/ton) INTAKE CAKE (T) LOSSES (3) ESTIMATE INTAKE CAKE (2) LOSSES (3) ESTIMATE 

tons ) (tofns) (tons) (Rs.) (ton;) (tons) (tonsi) (Rs.) 

YEAR 1 25,000 375 117.5 0.469 11,719 300 180 0.45j 11,250 

'TAR 2 26,250 400 200.0 0.500 15,125 325 195 0.41 12,797 

YEAR 3 27,563 450 225.0 0.563 15,504 350 210 0.525 14,470 

iEAR 4 28,941 475 237.5 0.594 17,183 375 225 0.563 16,279 

NEAR 5 30,388 475 ?37.5 0.594 18,043 400 240 0.600 18,233 

YEAR 6 30,388 475 237.5 0.594 18,043 450 270 0.675 20,512 

(1) f rst cke = 50 % of the cuttonsced intake 

k2) first :,,k = 60 % of the sunflcwer seed intake 

,,,. . . . r,ii, I,, ).,. th ' , T fi,t thl, fll!;t clkeb 
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TABLE B-16 - DAILY CAUSTIC SODA CONSUMPTION AND COST ESTIMATE YEAR 1 TO 6
 

CAUSTIC SOOA 

UNIT COST 

ESTIMATE 

(Rs/ton) 

COTTONSEED OIL 

DAILY CRUDE OIL DAILY CAUSTIC SODA 

PRODUCTION (1) CONSUMTPION (3) 

(ton ) (tons) 

DAILY 

COST 

(Rs.) 

DAILY CPUDE OIL 

PRODUCTION (2) 

(tsns) 

SUJNfLOWER OIL 

DAILY CAUSTIC SODA 

CONWUMTHION (3) 

(tons) 

DAILY 

COST 

(R.) 

, 

; 

9,000 

,9,450 

9,9.3 

10,419 

10,940 

10,940 

75 

80 

90 

95 

95 

95 

0.330 

0.352 

0. 396 

0.418 

0.418 

0.418 

2,910 

3,326 

4,355 

4,573 

4,573 

117 

127 

117 

146 

156 

176 

0.515 

0.559 

U.6o i 

0.642 

0.611k 

0.774 

4,6S5 

5,281 

'), 981 

6,693 

7,509 

8,472 

' 

. , 

, , , 

I tnt , J o 1 

. , %L,' u(iI 

' i nllli~',ltll 

210 

: 

of tlie cottonsved intIke 

t-.in il it Wtl "'f.d Intake 

... 4 ktj l l'ti1 "t citlid oil 
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TABLE B-17 - DAILY BLEACHING EARTH CONSUMPTION AND COST ESTIMATE YEAR 4 TO 6
 

BLEACHING EARTH BASIC REFINED COTION.,LED OR BLEACHING EARTH DAILY COST
 

COST ESTIMATE (1) SUNFLOWER OIL DAILI INPUT (2) DAILY CONSUMPTION (Rs)
 

(Rs/ton) (tons) (3) (tons)
 

22,574
YEAR 4 7,525 150 3.0 


26,863
IEAR 5 7,901 170 3.4 


30,023
YEAR e 7,901 190 3.8 

(1) Bie;ching earth cost estimate for yeir 1 = Rs.6,5ih/ton 

(2) Refer to Tabte 11 of the production program that outtines the daily cottonseed or sunflower 

cit production. 

(3) Bleaching ejrth cunoption: 20 kg per ten uf n-.ic refined oil. 
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TABLE B-18 - DAILY PLASTIC (P.E.T.) CONSUMPI ION A.{ COS=1ESTIMATE YEAR 4 TO 6 

P.E.1. DAILY OIl DAILY PRODUCTION OF DAILY P.E.T. DAILY COST 

COST ESTIMATE (1) PRODUCTION (2) 3 K6 iLASTIC LJOTTLIS CJ)NSUMPTION (R ) 

(Rs;/ton) (tons) (nlllrOf bottle-,) (5) ( tons) 

ELAR4 i5' 46 1 .	 50, ;1 (.4 5 395,0 0 

YEAR 5 79,008 170 	 56,t67 5.95 470,017 

YEAR 6 79, 008 190 	 63,334. 6.65 525,411
 

(I) 	 P.E.T . cost etimate tfor ycx, 1 Rs.65,00O/t,:r 

to Table Il of the product ion prograin t hit Lines the daiuy cot tonsuecd r ,jnfltower2) Refer 

oil pI cduc t ion. 

SP I ,. (4,"1. impt ,i W~i: , jiw. p l q b ,( . 
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IAGLE B-19 - DAILY GAS REOUIREMENTS AND COST ESTIMATE FOR STEAM PRODUCTION YEAR I TO 6 

COfTI l[ FD 	 SUNFLOWFR SEID
 

GAS UNIT COST
 

ESTIMATE DAILY STEAM DAILY GAS DWILY DAILY STEAM DAILY GAS DAILY
 

(R!/cubic meter) REQUIREMENTS (1) RLOUIREMENIS (2) COST REQUIREMENTS (1) RtlUUIRIME'JlS (2) COST
 

(ton) (cubic meter) (Rs.) (ton,,) (Cubi(meter) (Rs.)
 

222 17,5001 	 12,355
128 10,090 	 7,124 


1,'1,2/ 240 1,()9 14,025
 

A'R 1 0.706 


41. 	 I.,.1 156 1U, .1 
, 


:, 0.778 154 12,140 9,449 260 20,,t 15,953
 

0117 207 16,311 13,336 325 25,4t6' 20f,810
 

14,409 347 27,3',. 23,474
f A 0.858 	 213 16,791 

219 17,26. I,,15 391 30,0823 26,450(0.W5, 


the dot,, I of the c.Ic ulation of
- ,A4, t .Ie t tur" 	 st2c m it'(p;lltln t 

t galsrequirement: 73.83 cL)ic mLtel per ton of ,tcurm p," hourit .:,ten 


9 1
 



TABLE I-20 - DAILY GAS REQUIRIMINIS AND COST ESTIMATE FOR ELECTRICITY GENERATION YEAR 1 TO 6 

COITUNSEED SUNFLOWER SEED 

GAS UNIT COST 

ESTIMAIlE 

(R!;/KWH) 

. . . 

HOURLY L1LCIRICI IY 

REQUIREMENTS (1) 

(KW11) 

. 

COSf 

... 

DAILY GAS 

ESTIMATE (2) 

(R-.) 

. 

HOURLY ELECIRICITY 

REQUIREMENTS (I) 

(KWH) 

C(;ST 

DAILY GAS 

ESTIMATE (2) 

(Rs.) 

fEAR 1 

YEAR 2 

YEAR 3 

YEAR 4 

YEAR 5 

LAR 4, 

0.57 

0.60 

0.63 

0.66 

0.69 

0.09 

2,397 

2,557 

2,871 

3,537 

3,604 

3,6/0 

32,791 

36,729 

43,391 

56,013 

59,928 

61,0?' 

1,968 

2,131 

2,26 

2,939 

3,1,G 

3,586 

26,922 

30,610 

34,629 

46,543 

53,04, 

59,628 

1) 

(2) 

Se Annexure 6 for- the detil 

s' tco est Iti.1te fo)I elect 

oF tile 

I t y qr 

calcutat lon of KUFHrequI 

ti o n Rion- 0 5.7/KFW (I 

ii .i,'1ts 

L()ul(e: Citerpi liar represntat ive in Pakistan) 



TABLE B-21 - PRODUCTION AND TECHNICAL PERSONNEL BASE SALARIES 

DESIGNATION NUMBER OF BASE SALARY 

PERSONS MfNTHLY 

(Rs) 

Prr'luct ion Manager 1 60,000 


Chief Chemist (1) 1 45,000 


Technical Manager (2) 1 36,000 


E~g inr 's 9 32,000 


M,.chfii c'. 9 no,
16,0 0 

Iot tI c I6 'It'; 6 

-,t.r 3 16,000 

SL'o vi 'OrS 24 12, 00 

ioremCin (3) 9 10, o00 

Ope irtors (3) 36 8,000) 


orI,r; (3) 9 6,000 

ielpIer (4) 69 2,000 


(Cht.li1 


ICTAL 177 

(1) In charge of the Laboratory 

(2) In charge of th factory maintenance 

(3) Skilled labor
 

(4) Unskilled tabor
 

YEAR 1 


COSt/MONTH 


(Rs)
 

60,000
 

45,000
 

36,000
 

U$8' 000
 

100 

,000U )0
 

4, 000 

90,000 

21,000 


54, 000 

13' 00 

1,5+5,000 

ADDITIONAL PERSONNEL
 

TO BF HIRFr, FROM YEAR 4
 

4?O0,0[)t 3 

+ 3 

+ 15 

+ 3 

+ 30 

54 
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JABLE B-22 - MANAGERIAL AND ADMINISTRATIVE kONEL BASE SALARIES 

DISIGNATION NUMBLR '4 UASE SAtARY YEAR 1 

PERSONS MONTHLY COST/MONTH 

(R,) (R!,) 

Chief Executive 1 100,000 100,000 

Factory Manager 1 80,000 80,000 

GOneral M finurI ,mv 1 80,000l 8(0,1HO 

A-;sistarnt Finance Manager 1 60,000 60, 000 

P1r,;onnet Mutril (1) 1 60, lO 6, 0011 

A osistant F'Lrsonrie[ Monager 1 40, U 4.0,000 

Purchase Officer (2) 1 16,500 16,500 

Account Officer 1 25,000 25,000 

Ar,rini'trnt iye c I.cs1 50,000 50 000 

Ar('-ILrt A ,tat 6 00m 41,000 

ka I t y ( f 1I ., 1 1.,lioo I t,i 

I I . t 6,,1111 24, (l0t) 

St':ur ty Staft 25 3,000 75,000 

Drivers 5 5,000 25,000 

Cooks 2 3,000 6,000 

Peons 10 2,000 20,000 

Sweepers 2 2,000 4,000 

IOTAL 69 753, 500 

(1) [he personnel manager shoutd be faniliar with legal issues. 

(2) In charge of the purchase of alt the necessary inputs other
 

th;in th( I : ' ill, i , 
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[AIl I B-23 - MANAGEMFNI AND IECIINICAL PERSONNEL REQUIRI MINIS DUR ING THE PREPRODUCI ION PHASE 

DESIGNATION 

MANAGERIAL AND ADMINISTRArIVE PERSONNEL
 

lhietExecutive 


,cn,-r l M.nirer Firance 

f sct"I y M..,q..r 

'1 -1, '.fr 

A-I.- i,.iJt I rce Hrn ur 

t i co-,1 tIiuit i 

Acc.nt officer 

Aci ri s t,.,trve Manager 

Ac ,t A-.,,i"ttnt 


t i,., i ;tint 


'-1I', I f ICiLf 


;e( ity St Iff 

Dr I.,c'r; 

Ccc4 

peon 


Sweeper 


PRODUCTION A1,D TECHNICAL PERSONNEL 

I.L,t iSii aMcr e.r 

1hit Chr,'rr -;l 

Iccfnricat Manager 

;r g i1ioer 

M, , h 

lectrici n 

Surci sor 

1,, ,,9
1 


.,1 


r u, .r 

ItIAI PIRSONNEL 

NUMBER OF BASE SALARY 


PERSONS MONTHLY 


(Rs) 


1 100,000 

1 80,OO 

1 80,000 

1 60, (u)1 

1 60,000 

16,500 


1 25,000 

1 50,000 

2 8,000 

1 5,000 

1 15,000 

2 6,000 

15 3,000 

2 5,000 

1 3,000 

2 2,000 

1 2,000 

1 60,000 

1 45,00(: 

1 36,000 

9 32.000 


9 16,000 


6 16,000 

24 12,000 

10,(00 

36 .5,000 

9 6 , 0 

NUMBER OF YEAR 0
 

MONTHS ANNUAL COST
 

(Rs)
 

12 1,200,000
 

11 880,00U
 

o 480,000 

1 6(1 .),O(U) 

3 180,000 

3 1?9,500 

3 75 ,000 

3 150,000 

3 480,0 

3 15,000 

6 90,000 

6 72,000 

6 270,000
 

11 110,000
 

6 18,000
 

6 24,000
 

6 12,000
 

6 360, 000 

3 135,000 

6 216,L0O 

3 864,000
 

3 432,000
 

3 28,CO0 

3 864,000 

3 ?i'O 000 

3 o,1(41i
 

1 6 2, 

11,9,500 
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IABLE 0-24 - FOREIGN TECHNICAL ASSISIANCE DURING IIIE PRODUCTION PHASE 

DESIGNATION 

OF EXPERT 

PERIOD 

OF TRAINING 

COS1/MONTH 

US$ 

ANNUAL COST 

US$ 

YEAR 1 Processing 

Outity Controt 

3 months 

3 months 

10,000 

10,000 

30,000 

30,000 

YEAR 2 Processing 

Quality Control 

3 months 

3 months 

10,000 

10,000 

30,000 

30,000 

YEAR 3 Processing 3 months 10,000 30,000 

YEAR 4 Annual cost of training 15,000 US$ (turipsum) 

YEAR 5 Annual cost of training 15,000 US$ (lumpsum) 

YEAR 6 AnnuaL cost of training 15,000 US$ ([uinpsLmn) 
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C. MARKET, SALFS, AND I)ISTRIBUTION 

I. SUNFLOWER AND) CO'_TONSE:-_)_ MHL. MARKET 

1. EVOLUTION (F1TIIE EI)iLE (IL NIARKTI' IN PAKISTAN 

1.I lhe 'l'raditioial Pattern 

A feature of the traditional pattern of edible oil coilstill)tion inPakistan before the late 

niieteci- llties was the sharp division incon su mption patterns between the poor and the 

beiter-off. 'Ihe upper and iiddle classes used clarifled hutter (asi il hee) as a cooking 

IIediu in, while the poor rtelcd on a variety of vegeCtable oils raning fron cottonseed iIto 

v:rious hrassica types such as rape, iniistard and l:rami ra (arutula), ;almost all which were 

1I0\%*it IlilYv by' thc ily'CIl) The tot,11 consutll)tion of iiiaonityirIlal popullatio. fats by the 
of fIle populatioll, idludii" cdible oils, was very low. Ash glicc was for [ltost, a rarely, 

attained luxur.,,. \V\ith rapid population growtlh, urbanimition, and risiig standards of living. 

the demand for cditblc fat, ab allveI\or asi gce, rose quickly, outstrippiIg the sluggislh 

increase inavailabilitv of dairy prodLicts. Price rises and shortages of asi -lice came to 

affect c\'en tile middle classes and itbecame inccessary to find a substitute for what was 

ralj)idlv bCcom"ing{I a luxury r:ilcr Ihalit a staplc. 

1.2 The Inlrodticion of (;lice 

The substituIC selected by both the government and private sectors was vanaspati ghce 

(hereinafter ghee), basically hydrogenated vegetable fat which physically resembles ash ghee 

(Is keli as laid and shting) ald like the afloreViiIteittioCiel is solid at room11 teniperatrcs. 

ills cllic ovr ".Illlc higl cholescro!verIs lot Ilmc for lcwl;ons of he-alth (yhcte samhc 

conient ls a hilc i cll eimCits' l lutritionl valet facti 1lic lckr'. c I1liil'f ) Lit rathCr due t0 lifte 

tLhi the reodu, l' iap)eaaItccIo antwo siuiar ci elc1otirrIe sul)sti u'ionl hle 

could heme earicfv of oils. in be fromn ai)icnd of oils, ailloifn ai\mlc It Ca11, lIct, lade 

t.pical mixture today teing palil and s.<.oybean oils. The disadvantagCs of en1couraginmg 

l i\vtel nl;nufat not 

i1LYriiflr i il but ,vl, n, oi,.on the twelfy 
cotsm flillon of a pr01,1 Iatl yes an1 addlitional iiig prcCss and is ol)' 

jinii,, {itiu po.i hrmlfllull, il 1C ovelrnniclt 
',,!; m1llit'OdUtced, 11tld dfisp ;ced asl i v.,hieh isnov.,' over twitc%lhe 

.lk' o bci'i, toprice ot \(!lienh ,tlbsHltltl weas mntmoduc'.d), auild iiid C\C CxtCnsivcly disllce 

crude vegetable Oils in rural areas. I lowe\'cr, in the alace of an entrenched ghee indtistry 

(both state-owned and private sector) the move towards refined cooking oil has been 
excrucialtingly slow. 
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1.3 Coiisequences of GOP Intervmilion 

The historic paucity of fats in the diet of the majority of Pakistanis has meant that butter, 
ghee and other fats have been considered highly desirable foods. The greater availability and 
a stable price of ghce had become a political objective. The nationalization of private 
Pakistani-owned ghee manufacturing units and their consolidation into the Ghee Corporation 
of Pakistan (GCPI), gave the GOP an unprecedented degree of control over the edible oil 
man fa.cturing sector and over prices in particulfar. Tlhercaftcr, keeping down glic prices 
became as muchI a1political article of faitlth to Ccry succeeding governniient as low whcat 
pI ices. [he GOP could do this because the a'ailalbilhty of cheCap, olten sub.sidi.cd, imported 
oil has allowed it to escape the immediate economic consequences of its own policy. 
Ilowcvcr, this effective underprici ug of ghec to thc "Ikistan i con suLIcr was t'raught with 
serious coilsequences Or oilseeds production in the country. 

Glhce prices in lPakistlan, which wce already low, have risen by only 84% in rupee terms 
between 1975-70 and 1988-89. During this period, mutton and beef have registered 220% 
'i 1d 242 % increases ircpectively, eggs, despite a massive Increase in production, 1,15 %, 
pulses 3-15 %and wheat, the price of which has always been severely controlled, lhas risen by 
9 1 % . (;lce prices arc nio longer formally controllcd by the GOP but GC 's weight in the 
market is so overwhelming that by setting GCP's prices, the GOP has so far been able to 
dictate overall market prices. 

During the decade ending 1984-85, per capita consumption of vegetable ghee increased by 
about 80 percent, from 3.77 kg. per person per annum in 1975-76 to 6.76 kg. in 1984-85. 
In 1975-76, expenditure on vegetable ghee was 2. 10 percent of per capita income for that 
year, whereas in 1984-85 it was no more than 1.89 percent of annual per capita income. 

1.4 Smiuggling of GlIce 

If we compare Pikisami ghee/edible oil prices to those of two neighboring countries, \e., find 
that Indin iprices arc -10 - 50% higher for (-OIIljarable products, while Iranian prices have 
varied from two to three times the lPakistani price2 . ILow corn pa ritive prices have mcant 
1h:1 l.al;itani glILc is CMMiicd nt0 only in Alfanislai, as well as ill Indian ll nnia ar1,d 
Iran, hut ccatio;allv in Sv(vict (C'iitl ,Asia and ill ti (1ti f ,rat, atwell. l only limits 
S 't,'ollS bt l carviire cfpact"y f s iimglcrs. It i. di fficult to qiianitify the alniotilits 
smuggled; estimates have ranged fromI 13 to 20 percent of prcoduction. iElven the lower figure 
represent s ; staggering quantity. 
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C. MARKET, SALES, AND DISTRIi3UTION 

1.5 State of the Industry 

The industry is technically proficient in ghee manufacture but economically inefficient. 
Sanitation is substandard in most units and packaging and presentation generally primitive.' 

Over staffing is so endemic in the state-owned GCP that productivity per employee is 
typically 18% of that in private sector mills.4 

The industry has less experience in manufacturing, packaging and selling cooking oil. 

Dcodor ,autn is generally not fIll)' effective and packaging is relatively poor and fails to 

take into account the potential upmarket appeal of cooking oil. The lack of mandatory 
labelling by contenIt aid conslMiier inexperience still hampers tile growth of public 
consciousness oft the comparative characteristics of cooking oils and their relative health 
adv;rr,'es whenthcornm rel with ghce. 

2. DOMESTIC OILSEUE) PROI)UCTION 

2.1 Oilseed Prodiiction 

The 1989-90 production of ollseeds is given in Table C-I. This gives an indication of the 
poIentially available qMitities of edible oil in Pakistan, but is by no means indicative of the 
actual amounts of oil produced. 

In tie irst instance, the bulk of cottonseed processed passes through expellers rather than 
through a solvent extraction process and thus yields only 10 to II percent oil rather than the 
16-17% possible with the solvent extraction process. 

RapCsccd likew ise is prMWcescd through kol Ius anld expel lers and the domestic varieties are in 

alV c.se t stir:table for processing into cooking oil. This will be possible once canola 
and otlhcr double-zero varieties are widely grown, but this will not occur in the near to 
mcdicut er. 

At prsenti, rice hran is not treated i rnCd(Iately lpun processing to neutratlize free fatty acid 
foririatioul. IniceC this puL-eritiatlly,' IIgh q't1:l1ity oil is not exlraicted in edlhlC fornr and 

i, ric'd irr1t,'l Ii r tlllCtntlre. ; olC,, le,kmp nii: 1:0or tile I re' cIl"C f'ltl(Ir the l s';lC rice 

mills w;ill he ablC to install bill trcatirilCtitfailitiC s e\ei if iiarkct oppoltunnitiCs for rice rin 

oil are seen to exist. 

Soybean cultivation has been held back by the lack of locally adapted varieties of the seed 
and the lack of cultivation technology. )isease, low germination rates and low yields have 

09
 



C. MARKET, SALES, AND DISTRIBUTION 

TABLE C-1
 

(1989-90)
OILSEED PRODUCTION AND POTENTIAL EDIBLE OIL IN PAKISTAN 


Quantity Less 10% Gross
 
Grown Seed % Oil Ed. Oil
 

Material (MLtonsj_ Retained Content (M/tons)
 

1. Cottonseed 2,949,000 2,654,100 17 451,197
 

2. Rapeseed/Mustard 300,000 2-70,000 35 94,500 

3. Sunflower seed # 60,000 N.A. 37 22,200
 

4. Soyabean # 1,000 N.A. 12 120 

5. Safflower seed 500 450 28 126
 

6. Pice bran * 300,000 270,000 11 27,700 

7. Others 2,000 1,800 20** 360
 

Total 3,613,300 598,203
 

Total excl. rice
 
bran oil 568,503
 

been the result. Soybean also needs to find its proper place in the crop rotation cycle. 

It is particularly disCtOuraging fact that cottonseed, which provides over 70% of domestically 

available edible oil, is not even an oilsecd crop but a by-product of the raw material for tile 

textileiIndustry. As far as the edible oil sector is concerned, it is merely fortuitous that 

cottonseed oil availability has risen rapidly; it could just as easily de ine. 

2.2 Impact of GOP Policy on Oilseeds 

Pakistan's edible oil policy has, in effect, been ad-hoc and implicit rather than long-term and 

planned. This policy has had as its main features low prices for edible fats, ghee as well as 
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cooking oil, and reliance on cheap imported oils, both palm which is suitable for ghec 
to the GOP by the IU.S., isproduction, and soybean which for a variety of incentives offered 

financially attractive to the GOP. The result is that edible fat prices for the consumer have 

actually declined in real terms for the Pakistani consumer over the last fifteen years. This in 

turn has led to depressed prices, low demand, and limited financial incentive for the 

production of oilseeds in Pakistan. 

on prices offered for localThe availability of cheap iniported oils has had an adverse impact 

oilseeds. As the National Commis.ion on Agriculture pult it: 

"...gross output of all agricultural products has quadrupled since independence, but 

the production Of oilseeds has stagnated." 

As demand in the past decade has grown by aboIt 9% per year, imports of edible oils have 

cli Inbed sharply and now )Lnt for more than 60% of the domestic use of about 1.2,ccVm (1988) 

1illion tons. " ' (SubsecuCelt research has shown that domestic use is 1.I Million tons). 

The income disadvant['c of growing oilseeds is further exacerbated by low yields in Pakistan 
- the rate of introduction of new types and better varieties seeds has been slow and hampered 

by weak research efforts and lack of diffusion of new seeds and technologies among farmers. 

A further complication is that the main domeicstic source of edible oil is cottonseed which is 

no0t primarily an oil crop. 

Accepting the nighly optimistic growth rates in domestic edible oil availability asslned in the 

more than 51 % of total demand would be met through domestic sources byNCA report, 6 no 
the year 2000; this would include growth in yields and acreage, higher oilseed prices, 

-nd extension and the growth solvent extraction processing.'strengthened oilseeds research 

This situatiol pIVsCiIs aIimjor contilnilg problem for Pakistan for tile foreseeable future,
 

flOml both the balancC of pntJlt.MS alld food security perspectives.
 

CurrentI,', there are clear indications that lit (()O policy of artificially mnaintaining low ghee
 

and oil prices is LsMIstainllbIC and Lhus will have to be gradually abandoned, particularly as
 

cheap soybean oil bCcoilns dificult to obhtaii.
 

2.3 Im t i (o() Pulic oil te Solktiit Ixl'actiohl Inlustry 

now 24Solvent extraction plants were introduced inl Pakistan in the late 1950s, and there are 

such plants with at total seed extraction capacity of 550,000 tons per year. By October 1989, 
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five of these units had been shut down because raw materials were in short supply and 
production was unprofitable at the prevailing prices. Most of the other units switched over 
to rice bran oil extraction (which is extracted in non-edible condition), so that only about five 

plants were being ut~lizcd for cottonseed, rapeseed/mustard, or sunflower. The extraction of 

tie high residual oil Contenlt from cot ton and raesced cake lrnm local expellers has also 
become increasingly prevalent. There is a general consensus that many of the solvent 

extraction plants are in need of new equiplent and general overhaul. In particular, 
decortication equipment for sunflower seed is needed in order to achieve efficient levels of 

oil extraction and high quality meals. 

3. "' 11)'I L 1.IMARKET IN IPAKISTAN 

3.1 Market Size 

Pri\ate sector members of the industry regard the best estimate for 1990-91 consumption as 

1.1 million tons ([able C-2) with ghee comp. ising 75%, cooking oils of all types 20%, 
packaged oils 7% and other fats including butterfat, comprising the remaining 5%. By far 

LhC most dynamic segment of the market is the packaged cooking oil sector which is growing 

at an annual rate of a minimum1 of 15%, some estimates range Ip to 20 percent. The 

expansion of ghce is more modest at 5% per annum although even if some market 
substitution of oil for glice at the upper end is assumed, the rate is riot expected to fall below 
the 3.1 percent growth rate of population in any case. 

Table C-3 assumes growth rates of 15% per annum for cooking oil and an optimistic 5% per 

annum for ghee through 1995-96. 

3.2 IProduct I)ifferenhiation 

Cooking oils werc introduced by GCP over a decade ago and at one point sunflower oil was 

even being sold at a price slightly lower than that of glie, as a consumer incentive. For a 
variety of reasons connected with GOP pricing policy and GCP inertia, the growth rate in the 

C( 1SUmtption of' cooking oils was low. The prCsent relative pricingi of cooking oil and ghce 
however, reflects t stron , relatively rcccnt, comsincr dri\'cn product di ff'entiati on betwcen 

CO iki ug oil and lic to the extcnt that tlicy can be rgardcd as two different product ranges 
with some Possible substitutability at the lower end of the cooking oil range. This reflects 
increasing consumer awarccss, especially at the top of' the market, of the fact that ghee is an 

infteror, less healthy product and a willinigness to pay a premiIll for cooking oil. 
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TABLE C-2
 

EDIBLE OIL MARKET STRUCTURE - 1990-91
 

M.TONS PERCENT
 

Total Edible Oils 1,100,000 100
 

Ghee 825,000 75
 

All Cooking Oils 220,000 20
 

Packaged Oils 75,000 7
 

Other Fats 55,000 5
 

Source: Estimates, various sources
 

TABLE C-3
 

EDIBLE OILS - PROJECTED GROWTH RATES
 

Ghee* Packaged
 

Oil**
 

1990-91 825,000 75,000
 

1991-92 866,250 86,250
 

1992-93 909,563 99,187
 

1993-94 955,041 114,066
 

1994-95 1,002,793 131,175
 

1995-96 1,052,932 150,852
 

* 5 percent annual increase 
** 15 percent annual increase 
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Heavy consumer demand for cooking oils in general and sunflower oil in particular, has led 

to the typically Pakistani market situation of hoarding, shortages and unauthorized retailer 

premi urns. This in turn has led to upward price adjustments by manuIi facturers including 

G("' and widening interest in cooking oils by the private sector. 

The situation by early 1991 was a price range for domestic cooking oils (see Table (-4) of 

bet wecn Rs. 21 .20/kg for the low end of the narket, G( 'P's 1lakwan (soybean) to Rs. 29. 15 

Ior the recently in troduced Dalda Sun flower Oil and Rs. 33.92 for Ralhan Corn Oil. 

Rafhan, the oldest cooking oil in Pakistan, is suill hanpered by odor problems and Iitnited 

supplies of crude maize oil, but retains a devoted following (and commands a preniuim) dIe 

to its supposedly superior health characteristics. '[here are even cheaper less known oils 

available, often of dubious quality, but these cannot be considered true mass-market 
produICts.
 

If the price for GCP's Kohinoor Ghee is taken as a benchmark, Pakwan the cheapest mass

niarket domestic oil is priced 113% higher while Dalda SF and Raflian are 155% and 180% 

higher respectively. 

By contrast, the prices of most ghees tend to cluster at or slightly below the price of 

Kohinoor, with only I)alda Vanaspati, truly one of a kind in terms of marketing success, 

124% more expensive. The market is clearly divided into two distinct sectors, oil and ghee, 

widh suntlower near the top of it's sector. Tullo SUnflower, by no means the most expensive 

sunflower oil is a full 38% more expensive than Kohinoor and 11 % more expensive than 

Dalda Vanaspati. 

There is a separate, siall niche devoted to imported packaged cooking oils, corn, sunflower, 

soy and blended oils. The major brands are Coroli, Golden Drop and Chef. These command 

a considerable pre imiii of betweri 230% and 275 % over tile benchmniark, albeit oi a small 

scale. This market setruerit would appear to owe it's existence to the restricted supply of 

high quality Paklistni cooking oils, doubts about quality of domuestic packaged oils etc. It 

wil l C inteeS 1IhC iliplaict of this seetllIlW loil )ald ; sunbllower oil anld othCr wellr t Igto Se' o 

markctcd, good q1rallimy oils. 

Given the fkact that cookin oil is not only a different product from ghee but is also itself 

diflCrentiatel 1 maJtor prodlicts, some of which are directly price-collpetitive andinto several 
close to Chrchy b)y prie and quality, it is cl:tr 

thai tIiC Old systcuii _,, hC SO c;ileld, is ii;1pplic;lhte. The progr,1ii of(tl inlIlk'IIC it it ca'nii 

hydirog itling wnMlichicvcr oil oi bleld olf oils is ClicapCst orI availablc by goveiiieint dccrce 

arid selling it iii a fat- starved riarket which, seeminugly oblivious to quality, soaked up 

whatcver was offOred, steis to be at an end. This was helped by declining real prices for'a 

considerable period. 
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TABLE C-4
 

COMPARATIVE EDIBLE OIL. PRICES
 

Retai L 	 % Premium 
....................... ........... over Metric
 

5 'itre 4 Litre 3 litre 1 litre 1 Kg Benchmark Ton
 

29.15 155 29,150
1. DaLdkr Sunflower Oil 	 - 110 27.50 

Sever) 

119 23.80 25.23 134 25,228N.
Parita 

(Lover)
 

22.60 23.96 121 23,956
i. l.Ih Cookirg Oil 	 113 

(I. ever) 

24.40 25.86 138 25,864
4. T ito Sunflower Oil 122 


(GCP)
 

90 18.00 19.08 101 19,080
4A TuLlo SF 1989 


(GCP)
 

20.00 21.20 113 21,200
5. 	 ,jkw,jn 100 

( (,CP' 

32.00 33.92 180 33,920
,. tLhrl 	 72 

] I2litr) 

145 48.33 51.23 273 51,233i ,, t ed cornoiL 

(Cocoli, Golden Drop)
 

125 41.67 44.17 235 44,167Im.Ilp.rteo SF oil 

(Corol i)
 

94 	 18.80 100 18,800GhI 5kg*(hee 

( LP~ )
 

23.40 124 23,400
, 5 kg 117 


(Lever)
 

I.: Vriou; retait outlets 

i, ported 	 brand prices; vary by upt o 10 percent depending on retail outlet. Most 

plevalent price selected. 
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3.3 Price Trends 

Not only have cooking oil prices risen steadily in the last two years despite GOP efforts to 

control ghee prices, there is a premium of 13% to 55% commanded by cooking oil over 

ghee with sunflower oil in the upper ranges. Even if the premium were to narrow as GOP 

allows ghee prices to rise to tile point where domestic oilseed production becomes a major 

factor (as it is doing at the time of writing), it is unlikely to go below 25 percent for 

sunllower. In ftact, wilh prices expected to rise in the near term, cooking oil appears set to 

enjoy both higher real prices and a significant premium over ghee ini an increasingly quality 

conscious market. 

3.4 [dille Oil inpors 

The two major types of edible oil imported are palm oil and soybean oil (see Tables C-5 and 

C-6) Palm oil, the cheapest, lowest quality oil, is used for blending into ghee. 
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TABLE C-5
 

VOLUME OF IMPORTED OILS
 

FY ('000 tons)
 

1979-80 346
 

1980-81 467
 

1981-82 624
 

1982-83 656
 

1983-84 753
 

1984-85 664
 

1985-86 825
 

1986-87 710
 

1987-88 1,013
 

1988-89 986
 

1989-90 957
 

Source: Various newspaper reports
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TABLE C-6 

EDIBLE OIL IMPORTS 

Year Quantity 

('000 tons) 

1983-84 345 

1984-85 458 

1935-86 596 

1986-87 438 

1987-88 458 

1988-89 475 

1.989-90 597 

1983-84 407 

1984-85 195 

1985-86 218 

1986-87 249 

1987-88 500 

1988-89 384 

1989-90 343 

va1ue Avg. Price 

(Rs. Million) Rs/Ton 

Palm Oil 

2,980 8,640 

4,344 9,480 

3,877 6,510 

2,150 4,910 

3,193 6,970 

3,962 8,340 

4,120 6,901 

Soybean Oil 

3,512 8,630 

2,432 12,470 

2,146 9,840 

1,706 6,850 

4,035 8,070 

4,440 11,630 

3,863 11,262 

Source: Federal Bureau of Statistics Monthly Statistical
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indicates an average import price of around $ 420 a ton in 1988-89. Current prices in Kuala 
Lumpur arc even lower. 

Soybean oil, which is ise(.I, both in cooking oil and for blending iilo ghee is supplied by GOP 
to processors at a price 500 rupees per ton below the current price of refined, bleached and 
deodori/Cd (R131)) palm oil. This policy is aimed at taking advantage of subsidized U.S. 
soybean oil. The United States supplies Pakistan With soybean oil under the P1-480 
programn. Approximately $ 80 million worth of oil has been supplied under this program in 
1987-88 and 1988-89. Tonnages amotnted to 137,135 in 1987-88, and 155,571 in 1988-8). 

The arrangement also commits Pakistan to additional mandatory purchases of U.S. soybeain 
oil which ini 1987-88 alounted to 247,600 tos ad ill 1988-89 to 258,700 toils. There was 
somne clement of subsidy implicit ill the generous credit terms extended for oil purchases, 
IIler \NIR 102 Coinmodity ('Credit, so that the mandaItory )urchase of0U.S. oil is fi1nancially 
attractivc to GOP., The balance of the soybean oil is )urclhasCd on world markets. While 
this duinpiillg of' cheap oil providcs a short-tcr fix for GOP's con ulnital resource and 
balance of payments problems, it has proved devastating to the domestic production of 
Ol( secds inI It Would not he surprising, ent'sPal.:istul. ii view of the present governni 
recognition of the cxterlal resouirce sCquneeze to see a regulatory tariff on imported oil aimed 
t ni.rcasiln d ,ioilest( seed 1)roI netion. 

4. MARKETING STRATEGY 

4.1 Pla t ()tl(lmlt 

Tihe OtUt1o)fL th I1)1nt Will comprise sunflower an(d cotion seed oil. Sunflower oil
\%ill cOItIInCnce With 6,600 toils in Year Oie, risin. to 19,980 toils in Year Six 

,,,iilc Colton seed oil will commence with 13,388 tons in Year One risinl g to 16,958 tons in 
~'lr Six (see Table (-7). 

Ill market that is preseiltly 75,000 tons per annum land is projected to be over 150,000 toils per
nnumn by the time refining facilities are operative, the sale of this amiotiult of sunflower oil 

shluld re o trobhIc il it' strateg,, While it s11ould0t a coui-prehcnsive marketingu is f'ol lowed . 
i'tunrC 1t tCIui''S Ilanlis'Ils he po ,iblc to 'A-ell cotllsccd oil itl Itd '01u1 sal' 'jit.'e t antifac a 
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TABLE C-7
 

OIL & MEAL OUTPUT
 

OIL MEAL
 

COTTONSEED 13,388 30,713
 
Y 1 SUNFLOWER 6,660 7,200
 

COTTOIISEED 14,960 34,320 

Y 2 SUNFLOWER 8,41.8 9,100 

COTTONSEED 16,618 38,1.23
 

Y 3 SUNFLOWER 10,360 11,200
 

COTTONSEED 17, 595 40,365 

Y 4 SUNFIOWER 12,488 13,500 

COTTI1ONS EED 17 , 765 410 ,755 

Y 5 SUNFIOWER 14,800 16,000 

COTTONSEED 16,958 38,903 
Y 6 I9, p.. ,1r00'NFrTWFP -q 

4.2 Nlhrlwctiiig l~vqluircIIwcdi-; 

Marketing or promotion activities are required in four areas: 

i) Bulk sunflower and cottonseed oil (First phase of production) 

ii) Sunflower and cotton neal 

iii) Refined, packaged, sunflower and cottonseed oil (Second phase of production) 

iv) Procurement related promotional activitics. 

4.3 Marketing Strategy 

The following factors will have to be considered:
 

i) Sunflower oil presently comprises virtually the top segment of tile cooking oil market,
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second caly to corn Oil, which is sold in relatively small quantities. 'This is a market 

that commands a premium price but where competition is likely to become fairly stifT. 

There are already indications that this is occurring; Lever Brothers has recently 

introduced their own sunflower oil which sells at a price below only that of PAtlan 

corn oil, and which benefits from Lever's excellent distribution and marketing 

system. There are bound to be other competitors in this market. Therefore t major 

marketing and distribution cffort for packaged smllower oil Will be absolutely 
necessary. 

In the early stages it would be a sound strategy to avoid the major investment 

required in refining and packaging facilities as well as the effort needed to market and 
The idca would be to seek a firm with an existingdistribute, finished cooking oil. 


distrihution systCll and a similar
11)11ultk't 1bile which would ly tre.oil in bulk forill, 

refine, package and dist ributc the product on its own aC.oCint t. Ali interesting prospect 

would be to il i I lever BlothCrs, a markcti,g aldcompany such ,t which hias 
dlistribution system, rcfining fcilities and ha.s ICrecutly tormcd a strong interest on the 

sead side to gau e th.ir intcrcSt Ill purcla.iil, the htllk odil. 'I lieissing link for 
lever is solvent extraction. They presently buy their oil in bulk form from tlhe 

market. Guaranteed minimum amounts of guaranteed(lqutlity at market pTices are 

likely to be of iltcrest to them. 

,r .d t n 2!ii) ('ott!t , i, ",a!it!. vic.i ri y Ut :1Hii Lreim , i1. .''t lol 

l 1 :111.l sced aIndbeing Ie t oil vhilch is a blend (t cottol ,ovhean oil,. ( Irol 

seCd oil is intrilsic'll' a hib,1 oil, 1lc intcrntilio l lnve of' which isXt ;%I'tl,1lity 

with, and sometclics abi)ove that of sunflower oil. WIhile this oil is attractive to ghee 

manufacturers at present and can be initially sold to them in bulk form, once refining 

facilities are in place and a distribution system is developed, it would be a more 
as rawprofitable proposition to sell cottonseed oil as refined cooking oil rather than 

material for glhce. The introductory market price could be at par with Lever's Planta 

and somewhat higher thereafter. Given its relatively high smoke point, cotton seed 

oil is often used by processors of potato chips, snack foods and nuts. This opens ,he 

possibility of supplying refined cotton seed oil in bulk packing directly to 

manufacturers in Pakistan and aborad should the current ban of exports of edible oils 

be lifted. 

iii) Pakistan's varied agro-ecological environments allow the growing of a number of 

other oil seed crops. Three other crops are likely to be formidable competitors to 

sunflower and cotton seed oil and can also be considered for inclusion in the plant's 

prodmuct range at a latcr period. These are peanut, canola, and safflower. These are 

discussed below. 

111
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4.3.1 	 Bulk Sunflower and Cottonseed oil 

While it is convenient and desirable to locate a sin,,lc purchaser for bulk oil, or if necessary 

one for cach type of oil, the markeling divi sioll ILtISt Cisure that: 

i) 'he prices incorporatcd in purchase agreemcnts should be attractive and subject to 

annual revision to take advantage of chalging market prices. 

ii) 	 All possible purchisers shotdid b, tl'mringdll'lv explored to provide alternatives in case 

problems are experienced with thc origin:il pHIrChaser., A monopsony situation is to be 
avoided. 

iii) 	 The oil suptplicr must have the right to ubl ici Ic the fact that he is a (or the) suppl ier 

of the oil beirig reftined, p:ickan, and sold to consu iers by tihe marketer. The 

collaborative aspect ot the arrmgemnCt soul.011 d he publiciMid. 

iv) 	 The colipally llrs1l piulfliCic its aCtivitie S iiilIiling the salC of bulk oil from the very 

beginning. 

4.3.2 	 Sunllower and cotton imteal 

Given the importance of meal revenues to plant profitability and the nascent, though vigorous 

i1C.1l 1rarktCl this is discussed in detalil separately. (Suction C. I!.) 

4.4 	 Refined Sunilower ilnd Cottoniseed oil 

The marketing effort for cooking oil can conveniently be divided into four segments: 

i) 'he first )hLSC, to corninlCe in lie ycar prior to i)lail t operation, is publicity 

conlcCrniig the etileltrplrise itself, is reiIiiriL'd abovC. 'Ibis would highlight the irm's 

procu.reriierit ar II llie Itic featires of its operation,roeSSI ig activities, stres'siig ueii 
its tchnLicall sl rioiitv, pirhtlictt andi reitWCII to tile Pakistani market and(Itilillt coriini 

con Su melr.
 

ii) 	 Market research should COmmIllIence as early as possible after the management decision 

to invest in refIiniing and p)ackaging, arnd ii any case io later than a full year aid a 

hilf before the relined oil is due to be markcted. This would involve a full-scale 

maikl sludy i'iludiiig'lniClrt (lCeriaiid, coiiUieCr )r0 fIcO,gWth J)irojcCtioiS', and 
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market 	segmentation not only by differential price and product hut by area, i.e. each 

major city and surrounding zone, smaller towns in aggregate etc.(the latter is 

indispensable in planning a distribution network). Seasonal variations must be noted. 

This information should bc ulpdated a11111Ily. Itis suggested thatt the study be carried 

out by 	a professional market research firin with the close involvement of nominated 

ipcrsonnCl of the 1nInlctilg division who would gain valuable experience thereby. 

iii) 	 Based on the ilnformtion gathered from the inarket study, a distribution network ,,.'il 

be developed. This will involve targeting initial markets, appointing distributors, 
determining retail narkulps (indicative markups are illustrated in Table C-8), and 

distributor incentives. 

ca mala''ni 	 to 

and capture the targeted market share. This would lot only involve advertising on 
television, radio and print iedia but also lromotional literature such as specially 

commissioned cookbooks and distribution of cooked items and sanples of oil in 

selected markets. It woul(d be cost-effective to undertake this in conjunction with a 
m1a1Jor ;iig Wdvert 

iv) 	A 11n:jr aid\'c r%,tirg and proit)tion will hC nCCessary launch the product 

. igency. 

Apart from piromotlionI oif its own products, lie frin should takc ste)s to increase 

public 	awarencss on the question of cooking oil versus ghee, stressing the health 

aspects and quality of cooking oil and the cost to the national economy and the 
Pakistani farmer of importing low quality oil for hydrogenation. This latter campaign 

should be undertaken in conjunction with other interested cooking oil manufacturers 

and every effort should be made to revive the dormant Ministry of Health campaign 
on the 	same subject. 

4.4.1 'ricing P'olicy 

It is proposed to price the refined sunflower oil at an introduciory wholesale price of Rs. 

26/kg, approxinately 7.5 iercent below the price of l)alda sunflower oil for the First year. In 
will be Rs. 	 nahichStIhSLlIquCeilriceycars [he 	 28/kg, isonly fractionily below the price of 

Ddal .sunlower oil. 'he cololonseed oil will he sold in refined forml initially at Rs. 
24.-.;',1-, the s.le pricc as le ver l!na oil wlich is Ihlend Of coCttonseed aid lower 

quality 	soybean. In subscqunlt )'cars it is proposed to raise this price to Rs. 25.6, a level 5 
percent above the price of Planta (For revenues, see Table C-9). 
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TABLE C-9
 

PROVISION FOR MARKETING AND DISTRIBUTION
 

PROJECTED CASH 

RECEIPTS 

YEAR 0 31,200,000 

YFAR 1 541,923,150 

?2 607,91B,'4) 

i[AR 3 766,660,902 

YEAR 4 1,523,062,167 

YEAR 5 1,872,406,120 

YEAR 6 2,036,449,408 

% MARKETING TOTAL RUPEES 

PROVISION MARKETING 

1% 5,419,232 * 

I% 5,419,232 

1% 6,079,184 

2% 15,333,218 

3% 45,691,865 

3% 56,172,184 

3% 61,093,482 

*provision for Year 0 is 1% of projected cash receipts for Year 1
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4.5 	 PIrocurleient Related Piroinotiona Activities 

A procurement systei for a relatively new crop based on contract growers is a considerable 
undertaking. lromotional activitiCs would be a considerable help in setting up this system. 

These would have the aim of: 

sun 	 areasi) 	 encouraging t1e growing of flower in the procurement and 

ii) 	 attractino as many growers as possible towards participation in the firms contract 
farmer schen and cncuturn!_ii ! their cntinuilg pa1rticipation by 

I) 	 Publicily campaigns in the arcais then;elves on local radio newspapers 
billboards etc. 

2) 	 Regular publicized field days arid contract farmer meetings. 

3) 	 A newslctter (with tphotographs) for contract taricrs. 

4) 	 Incentives such Ispri/es for fariers with highest yields, highest quality, most 

profitable ininovation etc. 

5) 	 Annual functions Itthe mill itself where national, provincial and local 

dignitaries are invited to address contract farmers. 

These programs will be planned and implemented jointly by the marketing and 
procurement/extension personnel, all of' whom will participate in implementation. 

4.6. Other Oilseeds 

4.6.1 	 Peanuts 

Peanuts are grown widely if not intensively in Pakistan. Yields are low, and inappropriate 

varieties and improper storage lead to contalinalion of stock by aflatoxins which render the 
oil inedible. Once these problems have been solved, peanut oil which is of higher quality 
than most others, would become available. Given its high price it would compete with corn 
oil in a higher market segment than sunflower and cottonseed oil. It would be a useful high 
value, high margin, exportable product to add to the product line. 
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4.6.2 Safflower 

Safflower is a native plant in Pakistan which yields an oil that in quality and price is above 
sunflower, cottonseed or canola and just below peanut oil. The major problems with its 
cultivation have been securing a suitable niche in crop rotation patterns and the fact that the 
highest oil content is to be Iund in the spiny varieties. This will make mechanical 
harvesting a necessity for this crop; in any case mechanical harvesting is becoming 
incrCasilgly de(sirable for any large scale cultivailon. It is likely that both these l)roblels 
.vill be solved in the coling decade. In this case, safflower would definitely be a crop to 
consider in the future. 

4.6.3 Caiola 

Canola oil is close to and directly competitive with sunflower oil. Canola is al erticic acid 
and glucosinolate free (double zero) variety of rapeseed which is already the second largest 
oil seed crop in Pakistan. It has been hampered by three major factors i) lack of varieties 
adapted for Pakistan, ii) the need for zoning to prevent contamination by domestic varieties 
which lower its double /eft quality and iii) low oil seed prices. Adaptation of varieties is 
already in progress, and with prices already ol the increase, the zoning problem can be 
considered as simply one more major constraint to be overcome through extension programs 
similar to those that the company is already considering. 

4.7 Expoil lai'kets 

Given the buoyancy of the domestic market and the quantities of' oil planned to be produced, 
no export sales are plannedl at this time. It should be noted however, that quality sunflower 
oil in packaged form would be an attractive export to both NMiddle-tElst and Far-Eastern 
markets, should the legal barriers to such exports fall, and(qualified importer/distributors be 
located. Cottonseed oil in finished bulk packing could also be exported to the Far-ast for 
Use- illSnaCkS lmailUflIttirC an1ld Cailld sCal'ood. 
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5. MARKETING NANAGEMENT, STRUCTIJE AND COSTS 

5.1 	 Personnel 

Although the oil produced will be sold in bulk form to refiners or ghee manufacturers in the 
initial stage, and the meal will also be sold in bulk form, it will be necessary to set up tile 
basic structure of the Marketing Division early on to meet the objectives outlined in 4.3.1 
above and to prepare for the activities outlined in 4.4 and 4.5. The establishment and 
operation of distribution networks will require additional staff and funds for promotional 
costs. 

Accordingly (he marketing structure will consist of: 

The General Manager Marketing, who will be responsible to the chief executive for 
all niarketirg, sales, distribution and promotional activities related to plant products. 

2. 	 The Sales Manager, Oil, who will be responsible to the General Manager Marketing 
for sales and distribution of sunflower and cottonseed oil initially in bulk and 
subsequently in finisied form. 

3. 	 The Sales Manager, Meal, who will be responsible to the General Manager Marketing 
for sales and distril)ution of sunflower and cottonseed neal. 

4. 	 Tie Advertising Manager, ,ho will be responsible to the General Manager Marketing 
(and will coordi nate with both sales nianag_.ers) for all advertising and promotional 
activities relating to oil and incal. ile and his staff will provide assistance to the 
Developnment Manager on procurement related proimotional actvities. Hie will also be 
the lDivision's main liaison with the advertising ag'ency. 

5. 	 The Meal Nutritionist, who will be rcsponsiblc to the Sales Manager, and will assist 
in design and inplementat ion of the marketing strategy for meal. Hie will be a 
ILivestock Nutrition SIecial .ist id with Ile aSi stanCC () the P'ro~rami mner/Analyst, will 

be particularly responsible for the formiulation of least cost rations. 
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6. 	 Sales Officer, Meal. Initially two, to be raised to three in Year 3 as meal production 
rises. Responsible to the Sales Manager Meal, for implementation of the marketing 
strategy for meal, contacts with buyers including feed mills and brokers. 

7. 	 Sales Officer, Oil. Initially two, to be raised to four in Year 2 as a distribution 
network for packaged cookin!, oil is ci n established, and to six at the beginning of 
Year F*our as the distri lion network is up and riniing, Responsible to the Sales 
Manager Oil, for inmplenientaticn ofntlie marketing strategy .or oil, contacts with 
distributors and oversecimi particular retail markets etc. 

8. 	 Advertising Executive. Initially one, to be raised to two in Year 2 as an advertising 
and promotion program for packaged cooking oil is being established, and to three at 
the beginning of Year Four as the Program is in full operation. Responsible to the 
Advertising Manager, whoi they will assist in all his activities. 

9. 	 An Analyst/Programmer will he hired to assist in all computerized operations 
including meal fornIrulation , lemand and revenuIe projections etc. 

10. 	 Executive Secretary. One, for the G.M. Marketing. 

11. 	 Typist. Initially three, to be raised to four in Year 3. 

5.2 	 Marketing Costs 

Indicative salary and benefit costs for the marketing division are given in Table C-10. These 
personnel costs will be paid as general personnel costs of the organization. Additional funds 
for the marketing division will be met by block provisions of I% of the projected cash 
receipts of each year in Years 0 (Start-up) through 2, two percent in Year 3, and three 
percent of the projected cash receipts for Years 4 through 6. (Table C-9). The provision for 
Year 0 is I % of the expected cash receipts Ifr Year I as Year ) is a preoperational year. 
l'hese block lp>rovisions shiould providhe s.,tfl-icient tnds to meet all advertising, promotion and 

distribution costs. 
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TABLE C-10
 

SALARY AND BENEFIT COSTS - MARKETING DIVISION 

Marketing Personnel 

Designation 

Nurier Base ear- 1 Year 1 Nu-.rer Base 

Salary Cost ~crthAnnuat Cost Oalary 

Year 2 

Monthlv 

ear 2 

Am aL 

im.,ber Base 

SaIry 

Yea- 3 

':nt ly 

Year 3 Number 

Annual 

Base 

Salary 

Year 4 

Monthly 

Year 4 

Annual 

"arketing Manager 

Sales Manager, 3il 

Sales Manager, ueal 

Advertising Marager 

Ueal Nutrition'st 

Sales Officer, Cil 

Sales Officer, 
T 
eaL 

Advertising Executive 

2 

2 

80,000 

40,000 

40,000 

40,000 

30,000 

25,000 

25,000 
25,000 

50 

-2,020 

.0 

0 

3,000 

52,000 

5,000 
25 C00 

960,000 

480,000 

480,000 

480,000 

360,000 

600,000 

600,000 
300,000 

1 

1 

1 

1 

1 

2 

2 
1 

S-"Coo 

42,COO 

42,0 

2, 00C 

31,500 

26,250 

26,250 
26,250 

84,000 

42,000 

42,0C00 

42,000 

31,500 

52,500 

52,500 
26,250 

',0_8,000 

5-,000 

52-,0O0 

5'0 00 

308,000 

630'000 

&Z? 000 
3"5,0-o 

I 

1 

1 

1 

4 

3 
2 

8,2&0 

44,10 

44,10 

44,10!,C-

33,077 

27,563 

27,563 
27,56.3 

8-,200 

44,'0 

', ' 

33,075 

110,250 

8,&3 
55,'25 

1,058,400 

529,200 

529,200 

529,200 

396,900 

1,323,000 

992,250 
661,500 

1 

1 

1 

1 

1 

6 

3 
3 

92,610 

46,305 

46,305 

46,305 

34,729 

28,941 

28,941 
28,941 

92,610 

46,305 

46,305 

46,305 

34,729 

173,644 

86,822 
86,822 

1,111,320 

555,660 

555,660 

555,660 

416,745 

2,083,725 

1,041,863 
1,041,863 

Analyst / Prcgrsamer 

Executive Secre:ary 

Typist 

1 

1 

3 

20,000 

10,000 

6,000 

"-,00 

,0 

240,000 

120,000 

216,000 

1 

1 

3 

21,000 

10,500 

6,300 

21,000 

10,500 

18,900 

25,000 

124,000 

225,800 

1 

1 

4 

22,C50 

11,025 

6,615 

22,050 

11,C25 

26.-50 

24,600 

132,300 

317,520 

1 

1 

4 

23,153 

11,576 

6,946 

23,153 

11,576 

27,783 

277,830 

138.915 

333,396 

Total Personnel 15 403,00 4,836,000 15 423,150 5,077,800 20 561,173 6,734,070 23 676,053 8,112,636 

cringe Benefit @ 50 % 20',500 2,418,000 211,575 2,53=,900 20,556 3,367,035 338,027 4,056,318 

Total 604,500 7,254,000 634,725 7,616,700 841,759 10,101,105 1,014,080 12,163,954 
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TABLE C-10 

Marketing Personnel 

Number Base Yea- 5 Year 5 Nurber Base Year 6 Year 6 
Designation Salary Mon:r"y Annual Salary Monthly Annual 

marketing Mara-q- 1 97,241 97,241 1,-66,986 1 102,103 102,103 1,225,230 

Sales Manager, !1 43,620 48,O0 5E3,443 1 51,051 51, 051 612,615 
Sales Manage7, 0eai 1 48,620 42,t20 533,443 1 5,051 51, 05 612,615 

Advertising man -:er 1 48,620 zt20Z3,443 1 51,051 51,--51 612,65 

Meat Nutrti,r-::: 1 36,465 36,-65 -37,582 1 38,28- 38,233 459,, : 
Sales Officer, - 6 30,388 182,326 2,'87,911 6 31,907 191,42 2,297,3C7 

Sales Officer, Vea1 3 30,388 91,163 ,23,956 3 31,907 95,721 1,143,653 

Advertising Exe:-:ive 3 30,388 91,*63 !,293,956 3 31,907 95,721 ',48,653 

Analyst / Pr1-:mer 1 24,310 24,310 291,722 1 25,526 25,526 306,3-: 

Executive Secr-:a-y 1 12,155 12,'55 -45,861 1 12,763 12,763 153,154 
Typist 4 7,293 29,'72 350,066 4 7,655 30,631 367,569 

Total Personnel 23 709,E56 8,518,268 23 745,348 3,944,131 

Fringe Benefit - 50 354,925 4,759,134 372,674 4,472,091 

Total 1,064,7S3 12,777,402 1,118,023 13,416,272 
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1. Calculated from indices given in GOP Economic Survey 1988-89,
 
pp. 125-135. It is worth noting that in order to further
 
increase wheat production, GOP has raised the price for the 1990
 
harvest still further.
 

2.. it can righLly be argued that India, with a considerable 
indigenous oilseeds production capability and similar patterns of 
conut; mption, prO:;entLs d cl.o;ei: apprio:i.mation to a caealiLstic 
Pakistani model for he Luture than Iran. That is to miss the 
point. Iran's domestic oilseed [production is even [ens able to 
muct internal needs than Pakistan, and Iran, unlike Pakistan, 
imports much edible oil in finished packaged form, at_world 
market..prc. It thus presents an example more closely 
reflective of real world costs, if Pakistan continues to ignore 
domestic oilseeds production and the PL-480 bonanza comes to an 
end. 

3.. For details see PEOI pp.211-228
 

4.. ibid. p.260 

5.. GOP, Rprt of the National Commission on Agriculture, 
[sliamabad ,1 88g pp. 158-49 

6.. 33 % annually during the 7th Plan, 23% on average from 1987
2000. NCA, op. cit. p.164
 

7.. ibid. pp.159-162 

8.. Import liyiure; sUpptied by Robini Ti.!sworlth, Attache, U.S. 
Emb,'.;.';y, [:; amalad . -Creditex:tended under 1'-480 has a grace 
periol for repayment of 10 years at an interest rate of 2% per 
annum and a subsequent repayment period of 30 years at 3% per 
annum. The remaining amount purchased under VMR-102 Commodity 
Credit has a one-year grace period and, for the first three 
years, an interest rate of 6.5 %, which is well below market 
rates.
 

121
 



C. MARKET, SALES, AND DISTRIBUTION 

II. SUNFLOWER MEAL, AND COTTONSEIE.D MEAL MARKET 

1. POULTRY AND CATTLE FEI ,l) MARK,,T 

Meal is the main by-product of solvent oil extraction. It is used as a source of protein in 
compounded livestock feed. 

Commercial poultry flirms are tile main consumers of the livestock feed industry. A few 
commercial dairy farms also consume compounded feed. 

The solvent extraction process results in meal recovery percentages of 39% for cottonseed, 
and 40% for sunflower seed. The value of mieal follows seasonal fluctuations and ranges 
from Rs.2,500 to Rs. 3,500 per ton. 

The voluic and the valte of this by-product is important enough to positively affect the 
ecoi omlic viability of the proposed company. Therefore, the disposal of sunflower and 
cottonlseed meals imu.st be giveni spcciad attention. By analyzing tihe fecd market, the 
strengths and wveakncsses of the linkages between the final consumer (the poultry and cattle 
farms), the feed industry and the oilseed processing plant will be determined. This will help 
in devising a meal marketing strategy as well as a meal sales and distribution programme for 
the model company. 

Sunflower meal is the primary focus of the following market analysis. It is still produced in 
small quantities and therefore not widely used by the local feed industry. The scope of use 
for sunflower meal by the local livestock feed industry has to be estimated. 

1.1. Poultry Feed Requiriemenls 

Table C- I lists tile different types of rations produced by feed millers in Pakistan and 
estimates the feed requirements of commercial farms (opposed to rural poultry), on the basis 
of recommendations for standard layers, broilers and breeders. The requirements are 
estimated for each kind of ration because the rate of incorporation of sunflower meal varies 
with the type of ration (see annex C-1: -stimated Market )emand for Sunflower Meal in the 
Livestock and Poultry Feed Industry in Pakistan). 

In 1989, total feed requirements for commercial farms were about I million tons. Despite 
several recession periods, the general trend of the poultry industry has been positive for the 
last ten years with the commercial poultry flock having grown 9.3% per annum since 1980. 
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A bad quality feed and the consumers preference for "desi" products are currently the major 
constraints to the development of the commercial poultry industry. 
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TABLE C-11
 
COMMERCIAL POULTRY FARMS FEED REQUIREMENTS YN 1989
 

RATIONS FEEDING FEED (2) NUMBER 1989 FEED
 
DESIGNATION LENGTH (1) CONSUMPTION BIRDS REQUIREMENTS
 

kg/I00 birds (3) tons
 

LAYERS 11.2 
Rations 
Chick Starter 5 weeks 85.6 10 
Chick Grower 17 weeks 649.1 73 
Layer Mash 52 weeks (4) 3810.0 427 
Total LAYERS ........................................... 510
 

BROILERS 94.6
 
Rations
 
Broiler Starter 4 weeks 126.0 119
 
Broiler Finisher 4 weeks 320.0 303
 
Total BROILERS.......................................... 422
 

BREEDERS 2.0
 
Rations (5)
 
Chick Starter 5 weeks 85.6 2
 
Chick Grower 17 weeks 649.1 13
 
Layer Mash 42 weeks 3110.0 63
 
Total BREEDERS ........................................... 78
 

TOTAL ....................................... 107.8 ..... 1010
 

(1) 	 Number of weeks during which the bird is fed with the
 
designated ration
 

(2) 	 Total cumulative feed consumption of 100 standard birds for
 
the period of time considered
 

Source for (1) & (2): feed consumption recommendations are drawn
 
from NORTH M.O., 1984, Commercial Chicken Production Manual.
 

(3) 	Source: Poultry Research Institute
 
(4) 	Egg production length for layers in Pakistan
 
(5) 	Assumption: breeder rations and layer rations are
 

identical, but egg production length of breeders is only 42
 
weeks.
 

Note: 	 The official number of birds is probably over-estimated
 
by 10 to 15% and consequently so are the feed
 
requirements.
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1.2. Poultry Feed Production and Miarket 

Desi poultry scavenges for feed in backyards. Therefore, poultry feed is only manufactured 
for intensive farming systems (commercial farms). 

Feed manufacturers are located in the main poultry breeding areas. Punjab is now the main 
poultry business area, concentrating about 70', of the industry fixed investment and 
producing about 50% of the total volume of feed. Related activities, including feed mills, 
are located around Lahore and Rawalpindi. According to data provided by the Poultry 
Research Institute, the total feed production has grown at an average rate of 15% for the last 
three years. 

Table C-12 outlines some parameters of the poultry feed industry, including home-mix 
production: home-mix is teed compounded by poultry farmers for their own flock. Home
mix production started to develop in the seventies and has increased at a rate of 20% per 
year during the last ten years. The current production is estimated about 400,000 tons per 
year. 

TABLE C-12
 

POULTRY FEED INDUSTRY IN 1989
 

NUMBER OF PLANTS 110 

FEED PRODUCTTON CAPACITY 2.586 

PRODUCTION 1.142 

CAPACITY UTILIZATION PERCENTAGE 44% 

Source : Poultry Research Institute - Rawalpindi
 

The total requirement for commercial farms is about I million tons, whereas the volume of 
feed produced is about 15% higher. Assuming that the official data provided by the Poultry 
ResearcI Institute are accurate and given the insignificant feed exports, the difference 
between requirements and production supplies evidence a poor quality feed (law nutritive 
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value) resulting in a high feed conversion rate' and high production costs. 

Commercial feed accounts for 61 % of total volume (about 700,000 tons). A few (15-20) 
large commercial feed mills producing an average of 35 to 40,000 tons of feed per year 
account for more than 85% of the commercial feed market (61% of the total business). 
Commercial feed millers are reported to have 80% of the broiler feed market and 50% of the 
laver and breeder feed market. 

The dramatic development of home-mixing, confirmed by observations in the field, is a 
major trend of this last decade and is the market's response to poor feed quality and high 
prices. But it tends to exacerbate current problems such as scarcity of inputs and proper 

quality control is too expensive for home-mixers. 

Poultry feed market (lemand is estimated on the basis of statistics related to imports of parent 

flock. However, this data is not readily available when feed mills plan their production and 

it does provided enought detailed to enable the miller to accurately estimate the demand for 

each product. As a result, production is based on decisions made with inadequate 
information and daily orders. 

The feed demand is highly elastic as a function of the poultry product (eggs, broilers) 

supply/demand. Therefore, the poultry product market may be a gross indicator of the feed 

market at a national scale. Demand for poultry feed is highly seaional, peaking in the cool 

winter months (December) and falling sharply in the hot summer months (June). This 

partially explains the excess installed capacity of the plant to meet peak demand. 

Table C-13 (below) estimates the poultry feed market for 1989, per type of ration 
(opportunity for full replacement of any vegetable protein source by sunflower meal depends 

upon the ration). About 40% of the finished feed is home-mix which is not marketed as it is 
directly manufactured by farmers. 

The commercial volumes and corresponding gross value have been also calculated and 
detailed in 'rable C-13 (does not include the cattle feed market). 
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TABLE C-13
 

ESTIMATED 1989 POULTRY FEED TOTAL AND COMMERCIAL VOLUMES
 
('000 BAGS) AND RESPECTIVE GROSS VALUES (MILLION RUPEES)
 

RATION PRICES RATION TOTAL FEED (3) COM. FEED (4)
 
(1) PERCENT.
 

(2) 	 VOLUME GROSS VOLUME GROSS
 
VALUE VALUE
 

Broiler
 
-Starter 236 10.8 % 2,467 582.2 1,974 465.9
 

-Finisher 230 27.4 % 6,258 1,439.3 5,006 1,151.4
 

LIyer
 
-Ch.Starter 215 1.0 % 228 49.0 114 24.5
 
-Ch.Grower 195 7.7 % 1,759 343.0 880 171.6
 
-Layer Mash 200 45.5 % 10,392 2,078.4 5,196 1,039.2
 

Breeder
 
-Starter 215 0.2 % 46 9.9 23 4.9
 

-Grower 214 1.3 % 297 63.6 149 31.9
 

-Layer 215 6.2 % 1,416 304.5 708 1.552.2
 

TOTAL 	 100.0 % 22,908 4,870.0 14,050 3,034.3
 

Source : Livestock Feed Case Study, ACSCA, RONCO, 1990.
 

(1) 	 In rupees per 50-kg bag, effected in 1989. The average
 
weighted price comes to Rs. 212,57 per 50-kg bag.
 

(2) 	 Estimated percentage of each ration. Total may not add due
 
to rounding.
 

(3) 	 Commercial feed mills + home mixer production: estimated
 
total volume in thousands of 50-kg bags and corresponding
 

gross value in million rupees.
 
(4) 	 Commercial feed mills only: estimated commercial volume and
 

corresponding gross value in million rupees.
 

In 1989, 22.9 million bags were manuf'lctured, representing a volume of 1.142 million tons 
of feed and a gross value of Rs.4.87 billion. Feed prices are not regulated and are fixed by a 
commission of comiipound feed producers who meet regularly to revise and adjust them 
according to raw material costs and feed demand. 
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The gross value of commercial feed comes to Rs.3.03 billion which accounts for 62% of the 
total value of the manufactured feed. 

1.3. Major Constraints to the Development of the Feed Industry 

Feed quality is the major problem faced by the livestock feed industry. This is due to: 

* 	 Lack of feed inputs 
Good quality high protein oilseed meal does not exist. Good quality cereals are 
also in short supply. 

Several inputs are not available throughou~t the year. As a result capital is tied 
up in raw material inventories. Fish meal, a major source of protein, is only 
seasonally available, adulterated and expensive. Sunflower meal has high 
levels of' fiber content, low level of protein and contains aflatoxin. 

* 	 Absence of enforceable quality standards 
Current laws are considered too stringent, and apply only to finished feed and 
not to feed inputs (Punjab Animal Compound Feeding Stuffs Act - 1974, 
Punjab 	Act no XIV). As a result, they are unenforceable. 

* 	 Lack of proper storage facilities for feed inputs and finished feed 
Storage facilities are basic warehouses where bagged inputs are stacked in tight 
piles (no air flow stacking). High storage temperatures badly affect vitamin 
content. The quality of the finished feed is so bad that no feed miller will store 
the feed for more than two (lays. 

Another major constrainmt to the development of the feed industry is the weakness of forward 

linkages with the )oultry industry and of' backward nk1IgCs with the f'ed input industry,li 

Iclndil g the oil seed l)rc'esSi lg iluCI ustry. 

Market planning, marketin g, matrket tcsting, quality control, product packaging rationale, 
product promotion: all these concepts are almost unknown .omost feed millers. Moreover, 
the credit system has been dominating the industry for a .:,mg time. However large feed 
mills tend to abandon credit facilities. 

The only positive feature of the feed industry with regard to forward 'Ainkages with the 
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poultry industry is the existence of a network of full-time veterinarians involved in the sales 
and distribution of providing technical assistance to customers and promoting mill products. 

1.4. Cattle Feed Market 

Livestock breeding in Pakistan is not developed on scientific lines. However, some spots of 
intensive dairy production can be found here and there: 

o 	 The main concentration of dairy buffalos is found in the cattle colonies near 
Karachi where about 250,000 females are maintained on intensive breeding 
lines. 

* 	 A dozen military dairy farms breed altogether some 50,000 females for the 
strict purpose of providing the arny with milk products. 

* 	 For the last live years, several large farms (more than 200 cattleheads) have 
been developing in the neighborhood of large cities (Lahore, Peshawar, 
Hyderabad...). 

Everywhere else, small flocks of dairy cows or buffalos are maintained in the rural areas. 

As a rcsult, the mannfacture of concentrated feed for large animals is still very limited (only 
three cattle-feed mills in Pakistan). Intensive breeding is developing but the necessity of a 
better nutrition and better management is not yet anchored in farmers' minds. 

Therefore, dairy cattle rations are a vcry Minuscule part of the livestock market. There is a 
long tradition of using cottonseed cake (even by small farmers) for milk production, as a 
supplemental protein to the basic maintenance ration: cottonseed cake currently provides 
tough co petition to livestock feed millers. 
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2. MARKET AND PROJ1ECTE) PENETRATION 

2.1. Meal Quality 

The scope for the use of meal in poultry or livestock rations, greatly depends upon the 
quality of the meal. This is determined by the following factors: 

* 	 Initial quality of the seed crushed 
It is assumed that good quality seed will be supplied to the company and that 
appropriate storage facilities will maintain the moisture content of the seed at 
an acceptable level. 

* 	 Industrial process 
The seed will be totally dehulled and the solvent oil extracted. This process 
produces a low fiber and fat content product compared to direct oil extraction 
of undehulled, or partially dehulled seeds. 

Gossypol, a toxic substance contained in cottonseed, will be removed during 
the process at the heating stage (see section 13, part I, chapter 5). 

* 	 Storage of tile imeal 
To prevent mould and aflatoxin, the meal must be kept in a properly ventilated 
warehouse. Heat can also damage the meal by evaporating the vitamin 
content. The meal should not contain more than 10% moisture. 

The targeted quality of meal to be produced by the model company is presented in TFable C
14: 
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TABLE C-14 

COTTONSEED AND SUNFLOWER MEAL - TARGETED QUALITY
 

COTTONSEED MEAL SUNFLOWER MEAL
 

% as fed
 

Fiber 13.0 	% 14.0 %
 
Crude Protein 41.0 	% 41.0 %
 
Fat 0.5 	% 0.5 %
 

Source: For sunflower meal : National Sunflower Association, USA
 
For cottonseed meal: American Soybean Association
 

2.2. Local Market Developnient Opportunities for Sunflower Meal 

Table C-15 

1989/90 PRODUCTION AND SUPPLY OF MEALS IN PAKISTAN 

MEAL (1) PRODUCTION 	 IMPORT TOTAL PRICE (2) VALUE
 
SUPPLY PER TON (3)
 

Cottonseed (4) 1143 0 1143 2,265 2,589
 
Rapeseed (5) 148 0 148 2,250 333
 
Sunflower 16 0 16 3,500 56
 
Soybean 3 22 25 5,750 144
 
Fish meal 30 0 30 10,500 315
 

TOTAL MEAL 1340 22 1362 	 3,437
 

Source : oilseeds and Products Annual Report, 1990.
 

(1) Volume in thousand metric tons 
(2) 	 Sources : For cottonseed meal, 1989/90 average 

For soybean meal, ianded price in Lahore, May 1990 
For other meals, data collected from feed millers 
for 1989/90 

(3) Marketed value in millions of rupees.
 
(4) 90% Cake and 10% Meal
 
(5) Mostly Cake
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Pakistan oilseed and marine meal production in 1989/90 was estimated at 1.34 million tons 

and is entirely absorbed by domestic feed consumption. Moreover, due to price and freight 

advantages, 22,000 tons of soybean meal were imported from India in 1989/90 to meet the 

growing requirements of the poultry feed industry. Fish meal production has remained static 

at 30,000 tons with cottonseed cake 1 Iced.minly used ias ruminant 

1)ue to strong domestic demand, Pakistan has not exported any meal since 1982, when small 

amounts of rapeseed meals were shipped out. 

The Pakistani meal market currently suffers from Indian soybean meal imports. As a non

traditional protein source, soybean meal is the most popular vegetable protein meal used in 

feed manufhcturing. Soybean is not grown in Pakistan and, by suppressing import duties and 

sles tax on soybean im)orts in 1989, the government has enabled the feed industry to have 

access to a good quality source of proteil. However, due to the pressure of the oilseed 

industry which has mounting problems marketing its cottonseed meal, soybean meal imports 

are likely to be restricted againg. 

l)esl)ite its mediocre quality, the aggregate of small sunflower meal currently output (16,000 

tons in 1989/90) is used for poultry feed production. '[he import of soybean has definitely 

improved the situation, but there is still a lack of reasonably priced, high quality protein that 

forces the feed miller to accept poor quality sunflower meal. 

However, on a long term basis, the current quality of sunflower meal in Pakistan retricts its 

use in poultry rations. For instance, large feed mills would not incorporate more than 5 to 

7% of sunflower meal in their rations due to the high fiber content which results in low 

protein content. 

Scope for the Use of S1i'hi1owelr Meal in ile Potllry Feed Inidust iy 

Replacement of soybean meal by sunflower meal in poultry rations is subject to three factors: 

0 ( omimmrivt pi,(' 01 :11C~uv kn lprotill b;Iis: 

(C o "'I ( )I l''Sl , . 5 ,'1 ( )/ 1 on ,I t ; R-

current plrotein content = 41 % 
Cost of sunflower meal = Rs.3,500/ton, 
current protein content = 34% 

(Source data collected from feed millers) 
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The ratio "cost/protein content" is actually in favor of the sunflower meal 

sunflower meal ratio = Rs. 10.3 per kg of protein 
soybean meal ratio = Rs. 14.0 per kg of protein 

o 	 Availability of sunflower meal tlhroli'hott tile year: it is presently available 

only three months a year, while soybean meal can be imported throughout the 

year. 

a 	 The quality of the heal determinediIy tic protein and Fiber ConIiLtt: a meal 

recovering from a good quality seed, properly dehulled before solvent 

extraction can yield a protein content as high as 41 %. 

In layer diets, full replacement of soybean meal (eXtCn si \,ely used in typical poultry rations)
 

with sunflower meal on an equivalent protein basis is possible using a lysine
 

suplple ientat ion, if the ration contains more than 5% of sunflower meal.
 

Due to its high fiber content (compared to other meals), the use sunflower meal is restricted
 

to 8% inbroiler growing diets, and 16% in broiler finishing diets.
 

8., based the poultry feed ildustry could have 

telCoreticaIlly absotrbCd a maxi inurn of 2 15,00) tons of sunflower meal (see calculation ill 

annexure I), for a total marketed value of Rs. 752.5 million (based on a unit price of 

Rs.3,500/ton). This is contingent on the availability of sunflower meal throughlout the year 

anld provides a comparatively cheaper alternative to other sources of vegetable proteins on ai 

equivalent protein basis. 

In I , on time above rcconilmendations, 

Rl
()pl)1'ii, t ies ,o" lacement of' T'adiliom l'rotein Cake by Sci nflowe," Meal ill tlhe 

I3ai1N 	 Indlst ry 

Mediocre quality is not the major deterrent for usiing sunflower nical in cattle feed: the main 

constraint is farmers' preference for cottonseed cake, the traditional protein and energy 

sullflemmmenlltl source in daliry rations. 

'eiy inte.'resting uppomnltuities for stl Ilowcr meal coimsunL )tioil 

partially because dlehilled sunflower meal can be the sole source of supplemental protein in 

dairy rations. Undehulled or partially dehulled sunflower meal can fully replace soybean 

meal on an equivalent protein basis. 

13ut rumiuant rations ofr vCm 
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Market dCvelopmcnt opportunities for sunflower meal in the dairy industry are directly 

proportional to the nlmiiber of ii tcn ive dai r' itsII,dWC'lopi ng th r()UChbout the country. The 

ConCCI)t of protein st)uplement'tion ismost likely to spread with the development of intensive 

production, resulting in a growiwn demand for protein cake or meal. An increase of 50 

grams in the average sufplewrual protein consuniption of a female buffalo or cow at a 

national scale \vould lead to a 110,000 tons increase in the demand of cottonseed cake, 
cottonseed meal or sunflow%'er mnLal (Rs. 385 million is marketed value for sunflower meal) as 

they are interchangeable in rations, assuming the price is tile same for both (see annex C-1). 

But as compared to cottonscd cake, sunflower meal is hardly known to dairy farmers, 
therefore, a product promotion has to )e developed. 

As far as the usc of suinflowcr meal for frattcnin., is concerned, there is no iminedijate scope 

as such units are not yet developed in the country. As with dairy cattle, sunflower meal can 

be the sole source of supplemeni tal protein iln beef rations. 

Assuming that tile ,lCveloplent of a solvent oil extraction industry will progressively result in 

larger sunflower meal outpluts of a better quality (lower fiber content, high protein content) 

and it a cheaper rate, the sCol)e for use of stinflowcr meal in tile livestock anti poultry feed 

industry is promising. 

Market OpporliIilies CoIst ralints2.3. Suniflower Meal Exlomir 	 d111d 

Future 	opportunities with regard to the sunflower meal international market are most likely to 

be found in Eastern Europe (see annex C-2: International Sunflower Meal Trade Overview 

and Market Opportutities and Constraints for Pakistani Sunflower Meal) and in Eastern Asia 

to a lesser extent. 

However, there are several constraints with regard to meal traded internationally and tile 

scope for Pakistani exports 

o 	 Standard quality requirements must be fulfilled, including a minimum protein

plus-fat content. Meal is normally pelleted so as to reduce bulk and 
transportation cost. 

o 	 The quantity marketed has to be significant. This requires larger inventories. 

o 	 Economic incentives are given to similar industries in other countries to 

encourage crushing of seed. 
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2.4 Cottonseed Meal Market 

Cottonseed meal i a vegetable protein of good quality with about 4 1% protein content. A 
dehulled cottonseed meal will carry 50% protein. IHowever, the nutritional value i:sinferior 

to soybean meal aid should not be used as the sole source of vegetable protein in a ration. 
Current poultry rations in Pakistan contain 10% cottonseed meal. 

1989/90 cottonseed meal production is estimated at 1.13,000 tons and is used entirely in 
poultry feed. 

The best opportunity for cottonseed meal market is offered by the development of tile 
livestock feed market, assuming a progressive replacement of cottonseed cake by cottonseed 
meal. This is most likely to occur when the development of the solvent oil extraction 
industry in Pakistan progressively eliminates oil expellers: a decreasing volume of 
cottonseed cake will be available on the market whereas cottonseed meal will be available in 

larger quantities and at cheaper rates. 

2.5 Projected NlMaket Peneitration 

The projected market penetration of the project (Table C-16) is roughly estimated on the 
basis of the plant production program me, with the following assumtptions: 

o 	 Periods of availability for cottonseed meal and sunflower meal do not overlap 
with each other nor with any other meal: the different meal markets are 
independent and therefore the meals are not interchangeable in rations. The 
market penetration for one type of meal is estimated as a percentage of the 
total 1 roduction of this meal. 

The national meal production, excluding the project production, remains static 

at the level indicated in Table C-16 for 1989/90. 
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TABLE C-16 

M RKET PENETRATIONOILSEED PROCESSING COMPANY - _PROJECTED 

FOR COTTONSEED MEAL AND SUNFLOWER MEAL
 

COTTONSEED MEAL (000't-ons) SUNFLOWER MEAL (000'tons) 

TARGET 1 939 /90 ''OTA L 5, PROJECT 1909 :990 tO-AL % 

PROD. PROD. PROD. PROD. PROD. PROD. 
) (4)(1) (2) (3) (4) (1) (2) ( 

Y1 31 + 143 = 174 	 18 7 + 16 = 23 30 

19 9 1.6 25 36Y2 34 -±- 143 = 177 
27 41Y3 39 + 143 = 132 21 11 + 16 = 

30 47Y4 41 + 143 = 184 	 22 14 + 16 
+ 16 : 32 50Y5 41 + 143 = 184 22 16 

Y6 39 + 143 182 21 22 + 16 = 38 58 

(1) Targeted production (rounded) by the company 

(2) 1989/90 National Production (e;oe Table 21) 

(3) (1) + (2) 
(4) Projected market- pcm :ur-tin (percentage) 

Proicetd markket j)lnw tI[,t l 'i(,fstill Ivcr me-al lmiy not A.,cm realistic. However, o1C should 

not forget that cu-rent produclton is verv small and cquivalcnt to the production of three 200 

rnt/d sunflower seed plants operating two months a year. By setting up a 500 mt/d plant, the 

national production ,.,ill dramatically increase. Moreover, current production accounts for 

only 7' of the maxi m n le of meal that cold be used in poultry rations astsinflov.er v 
esti et'ld C.arlicr. 
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3. MiARKET''IING STIRATI,](;V S:\ILS AND IDISTRIBUTIO)N 

3.1. l\ I e ing Stira egy 

The purpose of a meal marketing strategy is to establish a strong linkage between the oilseed 

processing plant, as part of the feed input industrv, and feed manufacturing plants. 

Hligh qu:diy elilA 	 p (,rude protein c(mwnt = 41% for stnflowerwill be produc'ed h, t-,T! 
llphasizemal 	 l cIl 'lhcrefmr it is i to jd llhif;, hkd milhrs who"I"). co11ttonseed i,,:,lkt 

%ictlcV prclek (',f cd produccd. Pt~otI,Hil ,:1istl liklcy the IreCst feedlil'rs UIc to In.. 

I1ii c Mtl)l
nplantsmu tc triIo klill".,!l1t)r d.	 &)l , (Jtdlt ' Staillrd 

The qailitV of the meal as an int1t1 o thleC fc'11ilus! ry mut, be hipilighted through 

conSltmcr warniess p a nd mrket promolion. This should includc 

ioiiit i)ilii 

based oil sunfllower mcAl ',ild/or cottonseed neat
 

4 	 Tc llllivc1l lS.'LItllCC t0 Culs L'l, ),.' lCaIst Cost po ltry rations 

o 	 Oroanization and financing (Jf trial, based oil stlflower meal or cottonseed 

meal supplcinltat ion in dairy and fattening diets with publication of the 

results and Colupari.Son \With traditional protein sources (cottonseed cake, 

rapeseed cake...). 

ed 	 Advertising (tcchnical maa ines, billboards in leed manufacturing areas... 

O 	 Introduction01 hulk hindling of mcl: bulk hmndine, facilitics are available at 

the OileCe(l [)lO 'i, tIdIit. COlV r _;GI used to load/unload tilee.'cM' A !71..l vo2 Ik" 
truck. ll:is system cli innates Ihe eostly jute bits and later prevents mold and 

aflatoxiii frut alparing by climnillog the stoc of piled bags without 
aeratill Ill p ull w;itII 'c reloust'. 

W1i:o111c,t feednilhcrs oii th1c belcfl-t of better storage 
fac'ilitis (, tiitni i!) 'II,'ti !tiL'n il anili( ltr)dltliol d;tlity 

0 	 Telihiicul ill Iccm I 
of q control 

at the 	fccd tpl:til,.
 

o 	 l)isco'lt or credit facilities on sales, to promote and develop the use of good 
quality uteal and to hold customers. Discounts could go Ipto 5% of the FOB 

price and credit facilities could be provided for a month. 
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Product pricing 

As quality is a major issue in the marketing strategy, product pricing is mainly based on the 

unit cost of crude protein contained in the meal. Comparative 1990 prices of sunflower meal 

currently produced in Pakistan and imported soybean meal (the favourite protein source of 

lpoultry feed millers) and unit costs for protein follow (table C-17) 

TABLE C-17 

COMPARATIVE UNIT COSTS OF CRUDE PROTEIN FOR
 

SUNFLOWER AND SOYBEAN MEALS CURRENTLY AVAILABLE IN PAKISTAN
 

Sunflower Soybean
 

Cost of meal ini rupee; per- ton 3,500 5,750 

Crude Protein content 34% 41%
 

unit cost of protein in rupees per kg 10.3 14.0
 

The company will face competition with: 

o Other sunflower meal and cottonseed meal producers: a premium can be 

charged on the current unit cost of protein to highlight the nutritional value of 

the meal (cottonseed or sunflower) produced by the project. 

* Soybean llcal i l)orts ( ilay): on an equivalent protCi I basis, Sunfliower meal 

must be sui)l)hCmelted hy Iysi ne moreover, it is unavailable throughout the 

year, whereas soybcail neal can be purchased anytime. Therefore, the unit 

cost of sunflowcr protein has to be signi licantly lower than the unit cost of 

soybean l)rt.tchi. 

A prol)o,scd trit pri cc is Ps. I i per k" of crude pIoW in. A good quality meal (sun flower or 

cottonseed) containing 41 % of crude )rotein can bC sold at Rs.4,500 per ton. Meal is 

normally purchased by feed manufacturers at the plant gate, therefore the price proposed is 

an FOB price. There is no sales tax on meal. 
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Note: 

There is no distribution programme to be organized because the meal is normally purchased 

by millers at the oilseed processing plant gate and the cost of transportation is borne by the 

feed miller. Due to the current shortage of good quPlity protein sources, feed millers 
purchase vegetable or fish meal whenever it is available on the market and store it as long as 

is required. Thereforc raw material inventories are most likely to be found at the feed plant 

rather than at the oilseed processing plant. However, as a target, the marketing strategy 

should aim at not keeping meal inventories for more than three months. 

The marketing strategy will be designed and implemented by a mcal promotion supervisor 
assisted by a programmer analyst. 

The cost of implementation of the markcting strategy, excluding personnel requirements (see 

chapter 3.3 below), including ration formulation, protein supplementation trials and discounts 

on sales is part of the provision for marketing expenses as estimated in section C, part I. 

3.2. Sales Revenues 

Refer to the production programme (section B, part 1, chapter 4) for volume produced, 

product pricing (chapter 3.1 above) for unit cost of meal and to the financial analysis section 
()) for sales revenues. 

3.3. Marketinig and Sales Cost 

Sales costs are limited to salaries, training and travel expenses of sales personnel. 

There is no distribution cost as meal is purchased at the plant gate. 

The company's Organization Chart is presented in section 1B,part I1, chapter 1 (chart B-I). 

Pic -) :t of sales and distribution and marketilg managclnelt )ersonnel is detailed in section 
(,part
 

The personnel in charge of the meal sales will operate under the supervision of the Sales and 

Distribution Department Manager. 

Personnel requirements for the purpose of designing and implementing a meal marketing 

strategy and for selling the meal are defined in section C, part 1. 
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4. 	 FOOl) CONSUMNTION AND AGRICULTURAL COIMODITY 
PROI)UCTION TRINI)S 

Per capita estimates of food consUmlption trends for major food items is presented in "Fable 
C-18. The projected annual consumption growth rates for both edible oil and poultry meat 
products through 1996 confirm that market demand trends are very favorable for companies 
entering the oilseed processin, and poultry production sectors. 

With respect to feed nieal aroducts feed manufacturing sectors,and Com1pound 	 the livestock 

production trends prscl.tid in Table C-19 overwhelmingly confirm the strong market 
deveiopment opportunities for poultry feed products ill the medium term. The data presented 
also reflects that the overall growth trends for livestock production significantly exceeds the 
estimated growth of locally produced feed inputs such as cereal, cotton and oilseed and 
Julcarcane. 

Note: 

2.5 kg of feed are required to produce 1 kg of broiler alive, whereas in standard 
conditions the consullption should not exceed 2 kg. 
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TABLE C- 18
 

PER CAPITA ANNUAL CONSUMPTION OF MAJOR FOOO ITEMS IN PAKISTAN, 

1979 10 1995-96 (SLEECTED YEARS) 

I...... I I.....................................I 	 ...........
---................-

I I 	 I ( KG unless otherwise stated ) Growth Rate
 

ISL.No.1 Food Items 1979 1985-86 1989-90 1 1995-96 11985-8 11989-901 
1 1 I 1I tto Ito 

I I 11989-90 11995-961 
-............................................................. 	 I
............ 


1. Cereals 	 149.76 146.88 140.09 135.94 
 -1.10 -0.5
 

2. 	 IPulses j 7.8 6.24 6.4? 6.62 0.45 0.45 

3. 	 Mitk, Fresh and Boiled 62.16 80.40 83.04 89.89 0.8 1.3
 

I(Litre)
 

4. Butter and Desi 2.28 	 T.,8 3.0Ghee 1.92 	 1.68 0 

5. Vegetable Ghee and Oil 6.4.8 7.32 9.10 12.62 	 5.5
5.85 


t. Mutton ar Beef 6.84 6.44 6.30 6.50 	 0.5
-0.75 


7. 	IChicken 
 0.6 0.72 0.93 1.24 7.25 5.0
 

8. Eggs (Nos.) 16.2 18.42 18.52 18.63 0.06 0.1
 

------ I.-.--.------.-----.-I........ ......... - - I I.---


Source: Estimates based on data from the HouS,hoLd Income and Expendlture Survey, of 19'9, 1985-86 

and 1987-88. Figures for 1989-90 and 1995.96 were estimaited using growth trends, in 
consumption between 1985-86 and 1987-88. The growth rates used were, however, slightly 
adjusted (upward or downward) keeping in view the trends between 1979 and 1985-86 
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ACTUAL AND PROJECTED EST t, his R[LATIN.G TO L IVCSTOCK AND CROP 

SUB-SECTURS 1. PAKISIAN, 1VS1-081 tO 19 i )6 
................................................................
 

-------------------------.- _-..............-----I I.............I-*-
.----	 .............
 
X % JAnnua Growth Rate (1)"

I I IncreaselIncrease 
I 	 1980-811 19p9-901 I 

ISL.No.I Item j 1980-8: 1;89. 90 1 1995-91 to to J 1980-81 1 1989-90 
I 1989-901 1995-961 to I to 

1 1 1989-90 1995-96
I . I ............................................ 	 ... ....... I .............. I.......
 

I. value added (At con,tant factor cost 1';80-81)I 

L i vestcck (Rs. t irt ) 20.14 32.48 46.07 j 61.27 41.84 5.75 6.0 

ALL crop, R,. LiL) i 52.79 72.37 88.9O j 37.08 22.92 3.55 3.50 

2. ILiveslo k Plj.,:t , t (MilL.) 

Buffalocs (I) 11.t,0 11j.53 785.;) 59.71 39.13 5.70 5.66 

Cattle (E) 14.72 17.98 21. 7 22.15 19.41 2.10 3.00
 

Cdo,ts 25.8 35.40 44.79 37.21 26.53 3.75 4.00 
Sheep 22.1 2 2 3,'.76 32.13 29.32 3.66 4.50 

(2) 

tc'31 tt;*no rd Animat Units (Mitt) 33.70 .7 60.28 29.08I 1 38.58 3.90 4.45 

67.. 1I4.70 1327'.2 174.04 1 77.15 12.5 1 10.00 

3. 	 Crops Tonnage (Mi .tonne) 

cej e 16714 20726 23204 24.00 11.96 2.2 1.90 
Cot t, n dr-K 01( ;eeds (3) 2416 4625 5852 91.40 26.53 7.2 4.25
 
Sugarcane 32359 36188 44484 11.18 22.92 1.1 3.50
 

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

Source: Except the figure on buffaloes and cattle, data on which the estimates are based were taken from
 

Econ(inic Survey 1989-90.
 

E: Estimate ba, ed on Pakista- oricultural Census, 1980 and Livestock Census, 1986. 

(1) 	 Annjil grc.th rtes u-.ed for projecting 1995-96 data are based on the growth trends between 
198S-8,) and 1'.59 1-'0e,,timaied on the basis of the data from Economic Survey, 1989-90. 

(2) 	 Stanourad anrm.il units refer to cow units ar are calculated by using conversion factors taken from 
Sral, Munawar, e-.al, "livestuck Feed Sourc,-s and Requirements Scenario" (Draft) University 

of Agriculture, fal. aaba , 1,90. 

(3) 	 Cotton growth between 1985-86 and 1989-90 was much lower as compared to that between 1983-84 and 1985-86
 
when it was more than doubled. This phenomenon is not likely to be repeated in the next five years or so.
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1). FINANCIAL ASSUMPTIONS AND ANALYSIS 

i. TIlE MODEL OILSEFD PROCSSING COMPANY 

1.GENERAL OPERATIONS AND ANALYSIS ASSUMIIONS 

1.1. 

All data analyzed and integrated on oilseed production, procurement, processing plant technology 
and capacity, marketing, sales estimates and personnel requirements are derived from the Oilseed 
Production and Procurement Unit, Technical Feasibility Analysis for a Vertically Integrated 
Solvent l-xtraction Plant and the Edible Oil and Feed Mill Market Analysis reports that form 
part of the RONCO/ACSCA Oilseed Commodity System Investment Concept Paper. 

1.2. 

All cost and re'enue projections are estimates based on prevailing rates and assumptions made 
as of April 1, 1991 and are increased at the rate of 5% per year for Years Two through Four, 
and 10% per year for Year Five. For the purposes of this analysis, input cost and revenue 
projections are held at Year Five levels for Year Six, with the exception of Human Resources. 
(See 1.4 below) 

1.3. 

A Rupee to Dollar conversion rate of Rs. 23 : US$ I is held constant for all years. 

1.4. 

All salaries and labor costs are based on the prevailing rates and estimates as of April 1, 1991 
and increased at the rate of 5% per year for Years Two - Four, and 10% per year for Years 
Five and Six. (See Trable D-18) 

1.5. 

All projections assume GOP policies and laws as of April 1, 1991. This model does not 
anticipate any policy changes such as lifting the current ban on the export of edible oil and feed 
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D. FINANCIAL ASSUMPTIONS AND ANALYSIS 

1.6. 

All capital equipment costs are based on recent quotations from manufacturers or their 
distributors. No discount has been assumed. 

1.7. 

Capital cost estimates are based on the prevailing terms and conditions, both domestic and 
offshore, as of April 1, 1991 and are held constant. 

1.8.
 

Depreciation Schedules are prepared in accordance with prevailing GOP statutes as of April 1,
 
1091. 

1.9.
 

All input costs are paid upon receipt, all revenues are received 90 days after sales.
 

1.10.
 

The Fiscal Year used is November 1 through October 31.
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D. FINANCIAL ASSUNII'IONS AND ANALYSIS
 

2. PROPOSEI) CAPITAL STRUCTURE ASSUMI'I'HONS 

2.1. 

The capital investment for the proposed enterprise occurs in two phases. The first phase 
(Investment Phase One) consists of the constnction of a complete 500 metric ton (MT) per day 
oilseed processing plant and two seed procurement centers. The second phase (Investment Phase 
Two) adds a complete 200 MT per day crude oil refining plant with bottling and capping 
facilities. 

1.2. 

Total expenditures for the start-up year (Year Zero, lnvcstincnt Phase One) are estimated to be 
Rs 410,260,309. These include Capital Asset costs of Rs 370,896,323 for the Oilseed 
Production and Oilseed Procurement Unit, and the Oilseed Processing Unit; as well as Rs 
39,363,986 to fulfill the proposed marketing, extension and training programs plus all other 
start-up administrative and management costs. (See Table D-8). 

2.3.1. 

The proposed capital structure for the venture (See Table 1)-I) is based on the assumption that 
a financially solid transnational corporation undertakes the project. An equity stake in the 
amount of Rs 201,102,455 (US$ 8,743,585) provides 49% of the Year Zero costs; the initial 
capitalization. (See Table D-8). Four Loans provide the remaining 51% of the initial 
capitalization. 

2.3.2. 

An offshore Suppliers Credit or Capital Equipment Loan of US$ 3,000,000 carrying an interest 
rate of 15% for a term of six years is assumed. This loan would be secured offshore by the 
transnational company. 

2.3.3. 

A Locally Manufactured Machinery Loan would be obtained through a Development Finance 
Institution (DFI) in Pakistan. The loan would be in the full amount of the locally purchased 
equipment, Rs 59,934,400, and would carry an interest rate of 7% for a term of ten years. It 
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D. HNANCIAL ASSUMPTIONS AND ANALYSIS 

is secured by the value of the equipment plus a portion of the value of the imported equipment. 
(US$7,122,200) 

2.3.4. 

A mortgage loan in tile amount of Rs 39,922,200 would be obtained from DFI in Pakistan to 
finance the actual construction cost of the buildings for the plant and the two procurement 
centers and would be collateralized by the land and buildings themselves. This loan would be 
for a term of ten years and carry an interest rate of 16%. 

2.3.5. 

An Overdraft facility would be obtained in the amount of Rs 40,301,254 to meet the remaining 
Year Zero costs. Interest will be charged at the rate of 1.5% per month (18% per annum). All 
principal and interest will be cleared by tile end of Year One. 

2.4. 

At the beginning of Year Three a second phase of investment is envisioned. The costs for 
Investment Phase Two (see Table )-9) are estimated to be Rs 207,000,000 (US$ 9,000,000.00). 
This is the estimated cost for building and equipment to install a complete 200 MT per day crude 
oil refining plant with bottling and capping facilities to begin operation at the start of Year Four. 

2.5. 

The capital to finance the entire cost of Investment Phase Two would be obtained in three loans. 
The first is an offshore Suppliers Credit or Capital Equipment Loan in the amount of US$ 
5,833,100 (Rs 134,161,300) carrying an interest rate of 15% for a term of six years. A second 
mortgage loan in the amount Rs 34,298,375 (US$ 1,491,234) would be obtained from a local 
institution with an interest rate of 16% for a term of ten years, secured by the buildings and the 
plant. A third loan in the amount of Rs 38,540,325 (US$ 1,675,666) would be obtained from 
a local DFI for the procurement of locally manufactured machinery and would carry an interest 
rate of 7% for a term of ten years. 
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D. FINANCIAL ASSUMIIIONS AND ANALYSIS 

2.6.1. 

In addition to the sources and uses of capital cited above, additional significant overdraft 
facilities must be obtained for the procurement of raw materials and meeting operating expenses 
in Years One through Four. (See Table I)-14, Years One - Four) This need arises for two 
reasons. The first is that the cottonseed and sunflower seed Procurement and Production 
"Seasons" are distinct. (See Section B. I. 4.) Thus, it is necessary to purchase the raw materials 
required during specific times of the fiscal year. The second reason is that for the purposes of 
this analysis, it is assumed that oilseed raw material costs are paid upon receipt while all 
revenues are received 90 days net. 

2.6.2. 

The maximum overdraft balances in Years One through Four are: 

Year One Rs 240,595,610 (US$ 10,460,679) 
Year Two Rs 223,724,291 (US$ 9,727,143) 
Year Three Rs 174,463,828 (US$ 7,585,384) 
Year Four Rs 227,475,136 (US$ 9,890,223). 

2.6.3. 

The overdraft balances have been charged at a monthly interest rate of 1.5% (18% per annum). 
All overdraft balances are cleared, all interest is paid, and all balances are in surplus at the end 
of each fiscal year. 
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1). FINANCIAL ASSUMIYrONS AND ANALYSIS 

3. BALANCE SIIFET ASSUMIYIONS 

3.1. 

The current assets of the company are cash and accounts receivable. This assumes that no 
inventory of raw materials is carried over from one year to the next and that all production in 
a given fiscal year is sold. The fiscal year has been set to the Procurement Season. Further, 
it is assumed that all other purchased inputs are fully utilized during the fiscal year. Accounts 
receivables arise from the assumption that all sales revenue is received ninety days after the sale. 

3.2. 

The cash at the end of Year Zero, Rs 2,300,000 assumes sale of oilseeds procured at the end 
of the year. 

3.3. 

The fixed assets of the venture are carried at costs less accumulated straight line depreciation. 

3.4. 

lased on the assumption that all purchases are paid upon receipt, the only current liability is the 
long term debt (principal) payable in one year. 

3.5.
 

No provision is made for the payment of dividends in these projections.
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1). FINANCIAL ASSUMT'IONS AND ANALYSIS 

4. INCOME STATEMENT ASSUMPII'ONS 

4.1. 

All sales projections by volume assume the production targets and schedules projected in Section 
B of this concept paper. 

4.2. 

For Years One through Three the Oilseed Processing Plant produces nine separate products each 
of which sells for a separate price. (See Table D-13) Years Four through Six add to these 
products the purchase of additional crude oil that the )ilsecd Refining Plant fully refines and 
bottles. Fach of the sales prices used for this analysis are conservative, ex-plant estimates based 
on prices and projections as of April 1, 1991 (See Section C). 

4.3.1. 

Sales are recognized when the product is transferred to the buyer. All cash received is in 
settlement of accounts receivable resulting from sales. No interest earnings are projected for 
investment of cash balances. 

4.3.2. 

Sales for Year Zero are Rs 31,200,000. This represents the sale of 5,200 MT of sunflower seed 
at a price of Rs 6,000 per MT. (See Section A. 1. 1.) This is the Year Zero target of the farm 
extension test program and assumes that the company will be able to sell the oilseed seed at the 
prevailing price. Year Zero assumes no processing of oilseeds procured. 

4.4.1. 

Material costs include all physical inputs purchased during the Fiscal Year. 

4.4.2. 

Material costs of Rs 31,200,000 represent the price paid to farmers for 5,200 MT of Sunflower 
s,.e tinder Year Zero targets of the farm extension test program. 

149
 



1). FINANCIAL ASSUMTIIONS AND ANALYSIS 

4.5.1. 

Marketing and administrative costs for all years include the full cost of the Marketing and 
Training Programs for each year. 

4.5.2. 

The first daLy of Year Three begins investment Phase Two. (See Table D-9) Tile Marketing and 
Administrative expenses rise to accommodate increases in marketing and training expenses. 

4.6.1. 

Interest charges for all years include interest paid each year on the long term debt plus the 
interest charges paid on the overdraft. 

4.6.2. 

No provision for interest payinent is made for Year Zero. It is assumed for purposes of this 
analysis that interest charges will not begin until the first day of Year One. 

4.6.3.
 

By the end of Year Four the need for an overdraft facility has expired.
 

4.7. 

No provision for the payment of income tax has been maide in this analysis since the company 
is to be located in a rural area, (See Section 8. 1. 2.), according to the Tax Code in effect as 
of April 1,1991, no income tax would be due during the period of this analysis. In addition, 
all imports of equipment and supplies are assumed to be duty free. 

4.8.1. 

Yova? Zero shows an operating loss of Rs 37,063,986. This is explained by the fact that Year 
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1). FINANCIAL ASSUMIONS AND ANALYSIS 

Zero is a start-up year and the only operation is the procurement and sale of 5,200 MT of 
sunflower seed which is then sold at cost. 

4.8.2. 

All production years are projected to be profitable. 

-1.8.3. 

Year Three is the last year of the production of only basic refined oil. The net income for Year 
Thrce is Rs 107,985,494. 

4.9. 

The first day of Year Four marks the beginning of the production of fully refined oils and the 
cost of n'at,-rial inputs rise significantly. The purchase price of basic refined oil is assumed to 
Ie the sal :V, Additionally other inputs are required;price of basic refined oil used previously. 
(See 'ahle )-15) and additional utility costs are incurred. 

4.10. 

Year Six earnings drop when compared to the earnings level of Year Five. This is explained 
by the assumption in this analysis that revenue projections are held at Year Five prices while 
personnel and marketing expenses are projected to increase by 10%. 
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1). FINANCIAL ASSUMII'ONS AND ANALYSIS 

5. RATI() ANAIYSIS ASSUMII'IONS 

5.1. 

The Breakeven Capacity and Revcnue Points (See Table D-6) are achieved in Year One of 
Phase One and Yetr Three of Phase Two. These include provision for interest charg.s and 
principal repayment based upon the Proposed Capital Structure. (See Table 1)-i) 

-,.2.
 

The Return on Assets appear to be satisfactory but would be much greater than they appear in 
Y'e.rs Four throug h Six if retained earnings were investel in money market instruments, an 
option not included n this analysis. 

5.3. 

The Currnt lRatios in this Analysis are equiv:dent to the Acid Test ratios, as no inventory is 
assumed to be carri'd over from one fiscal year to the next. (See Section 3. 1.) Year One is 
thu only year where the projected ratio does not meet the desired 2:1 standard. 

5.4. 

lhe Gross Profit Margins average 21.5% over the first three years of operation and 31% over 
the sccond three y'ears. These are significantly higher than other comparable operations in 
llakistan, according to earlier studies performed by the ACSCA project. 

Ic 1> ..I quily klios ;trc larger than mnost iwtcrniti mal lenders would wish in the first years 
;0 ,he pict. A hiinciallv solid transnational corporatiom would either have to invest more 
equity tila, is projected or provide off-shore guarantces to obta.n the proposed debt financing 
if these ratios were to apply in the early years of implemcntation. 

5.6. 

The IRR figure of 30.29% for this project is attractive. )espite the high interest costs, low 
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sales price'', and ,ghpersonnel and procurement costs projected, the project is a very profitable 
vc-lttlfr . 
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1). iINANCIAI. ASSUNIM'IONS AND ANAIYSIS 

6,. CONCLU~SIONS 

6.1. 

The proposed company, operating within a vertically integrated oilseed commodity system would 
seem to be a very attractive investment for financially solid transnationals with experience in 
such agribusinesses in countries like Pakistan. Nothing in this financial model pre-supposes any 
changes in the current laws and incentives available to investors in Pakistan. The analysis is 
based on the current situation. 

6.2. 

The major financial risk assumption in this analysis is the investment period envisioned for Year 
Zero. Provision has been made for full fixcd cost and overhead expenditures for Year Zero 
which encompasses only a twClvC month prC iI. Sh(Ml l thcre be hold-ups in construction, 
clearance and installation of plant machinery tion ports, t,llure to secure permits, etc., that 
impecle the implement ation of the project, its ,,4rlitabilitV anIl the capital investment required 
would be alcrskl,, LftcCt.d. 

6.3. 

The capital structure proposed assumes an iirail offshore capital equipment loan of US$ 
3,()0,(Y)0, secured by the transnational, allov, ing the equipment to bc used as collateral in 
support of local loans for huildings, equiii prent, and w., a.g capital. The alternative to this 
arrang mi.-nt is incrcased up-front equity investlmcnt (1: LISS 3,000,000 by the transnational. 
Increased eqiity in,.CeStmen t , on d improve the initiatl debt/equity ratio, and, given reduced 
interest pam ents, would raise the IRR to 33.56V, by year seven of the period projected in this
aiialysi 5. 

6.4. 

Tlhe major risks attendant to this investment are: 
a) the projected rate of growth of the cookinig oil market; 
b) the assumption that the poultry and li vetock feed industries will purchase the 

feed meal output of the processing plant; 
c) the effective implementation and operation of the oilseed production and 

procurement unit; 
d) 	 the availability of cottonseed and stunflower seed raw materials from non-contract 

cotton ginners and growers, as well as the availability of semi-refined edible oil 
from oilseed proce:ssing plants that de not have full refining capability; and 

C.) 	 the capability of the company to successfully introduce and market fully refined 
and consumer packaged cooking oil in competition with Lever Brothers, the Ghee 
Corporation, and other manufacturers arid vendors of cooking oil in Pakistan. 
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6.5. 

The major benefits that make the investment an attractive proposition are; 

a) 	 The projected return is very attractive. For an initial investment capital outlay 
of approximately US$ 9 million, the prospective investors can expect complete 
capital recovery by the end of Year I.kIr and projected annual earnings of over 
US$ 21 million by the end of YC.a" Six. 

b) 	 By tie end of Year Six, the net ,orth ot the organization, without including 
provision for the invcslmcint of retained eari:iags, will be of over US$ 75 million; 
with projected annu,,J earninps of at l,,i US$ 21 million per year for all 
subsequent years. 
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TABLE D-1
 

ECUITY 

!PLANT 

lWORKING CAPITAL 

ITOFAL EQUITY 

IITERM 

YRS 

4 

ii 

I 
Rs 

1 28,666,855 

28,666,855 
I 

I 

j 

PROPOSED CAPITAL STRUCTURE 

I I 
RATE US S RATE 

7,122,200 

375,000 

7,497,200 
II 

I 
TOTAL 

163,810,600 

37,291,855 

1 201,102,455 

GM 

I 
TOTWA)3 

7,122,200 

1,621,385 

8,743,585 

LOAN 1 

SUPPLIERS CREDIT 

LOAN 2 

LMM THRU DFI 

LOAN 3 
ILCNG TERM CONSTRUCTION 

LOAN 4 
OVERDRAFT FACILITY 

TOTAL DEBT 

TOTAL DEBT PLUS EQUITY 

6 

10 

10 

II 

I I 
Il 
II 
HJ 

I 

1 59,934,400 

39,922,200 

1 40,301,254 

I 

7.00% 

16.00% 

18.00% 
II 

I 

3,000,000 1 15.00%1 

1 

1 

. ," l 

69,000,000 3/,GOO 

59,934,400 2,605,843 

39,922,200 1,735,748 

40,301,254 1,752,228
II 

209,157,854 9,093,820

II 
410,260,309 17,837,405 

LbOl 
2012 

1.30J 

i 179 
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TABLE D-2 

BALANCE SHEET 

YEAR 0 YEAR 1 YEAS 2 YEAR 3 YEAP 4 YEAR 5 YEAR 6 

!CURRENT ASSETS 
CASH 
ACCOUNTS RECEIVABLE 

TOTAL CLPRENT ASSETS 

2,300,000 
0 

2,300,000 

5,261,231 
4,878,600 

0,139. , 

3 ,273,301 
61,0-3,483, 

"' 

134,835,845 

,au , 

421,241,2 2 839,187,593 
2,1'-,'71,oo 31,553 ,717" 315,535,748 

' , T 3 

1,225,365,448 
,2,395,48420,990,989 

,4356,37 

FIXED ASSETS 
LAND 
PLANT & EQUIPMENT 
LESS: ACCUMULATED DEPRECIATION 

NET PLANT & EQUIPMENT 

6,750,000 
364,146,323 

0
36,4,146,323 

6,750,000 
364,146,323 

36,02, 41327 73,582 

6,750,0N0 
3V.,146,323 

73,290,50,&40 

e,750,000 
5 3,36,176 

I '.2452,"'",952 

6,750,00j 
563,326,116 

7,7.395,,;7,226 

6,750,000 
563,326,176 

33,476,4Q; 

6,750,000 
E63,326,176 

282,718,172 
TOTAL FIXED ASSETS 370,896,32- 334,073,582 297,290,J40 450b7,952 42,,47,226 34',226,4.9 259,468,172 
TOTAL ASSETS 373,196,323 344,233,'-13 397,6 ,L-24 b,>5,355 1,493,560,2U1,4Q,9, ..5 1,9 35 ,82,09 

LIABILITIES 

CURRENT LIABILITIES
OVERDRAFT 
DEBT PAYABLE ONE YEAR 

40,301,254 
13,725,503 

0 
15,572,625 

0 
17,692,734 

0 
39,31E,234 

0 
14,Q76,782 

0 
51,502,159 

0 
40,268,12 

TOTAL CURRENT LIABILITIES 54,02b,517 15,572,625 17,692,73. 39,31F,2 44,776,72 51,502,159 40,2>8,;2 
LONG TERM DEBT 155,23',CV7 " 558,472 121,I5,,3 2, , 3 ?.,57D,72 3,06.,5 3 152,80,491 

TOTAL LIABILITES 209,157,854 155,'31,C97 139,55 ,, 3 ,, 28, 7,53, 244,570,7,72 193,068,593 
EQUITY 201,102,455 201,102,455 201,1C2,-;5 201,IC2,455 231,132,455 201,102,455 201,102,455 
RETAINED EARNINGS (37,063,9P6) (12,C00,139) 56,951,697 ,-.,937 '91 542,910,210 1,054,296,t37 1,541,653,560 
NET WORTH 164,038,469 189,102,316 258,054,152 366,039,646 744,012,665 1,255,399,092 1,742,756,015 
TOTAL LIABILITIES & NET WORTH 373,196,323 344,233,473 397,612,624 694,905,385 1,033,560,200 1,499,969,845 1,935,824,609 
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TABLE D-3 

INCOME STATEMENT 

YEAR 0 YEAR 1 YEAR 2 YEAR 3 rEAR 4 YEAR 5 YEAR 6 

SALES 31,200,000 546,801,750 664,C83,263 806,019,007 1,632,532,2Ql 1,978,090,156 2,141,88.4,649 

LESS COST OF SALES
MATERIAL 
LAPBOR 
DEPRECIATION 

31,200,000 
12,118,500 

0 

344,338,950 
59,171,200 
36,802,741 

420,555,P 5 
62,129,760 
36,802,741 

512,483,204 
65,236,248 
36,802,741 

985, 73,4 . 
81, 04,1-8 
57,220,727 

1,195,832,026 
89,324,606 
57,220,727 

1,375,341,833 
98,257,067 
55,758,327 

TOTAL 43,318,500 440,312,891 519,489,356 614,522,194 1,124.29P,383 1,342,377,359 ',529,357,227 
GROSS PROFIT (LOSS) (12,118,500) 106,488,859 144,593,877 ll',496,813 508,233,908 635,712,798 612,527,422 
MARKETING & ADMINISTATIVE EXPENSE 24,945,486 34,286,232 33,687,034 52,347,679 76,379,34.7 89,112,967 96,482,473 
GROSS OPERATING PROFIT (37,063,986) 72,202,627 110,906,843 139,149,134 411,854,561 546,599,,831 516,044,949 
INTEREST 0 47,138,780 41,955,C8 31,163,640 53,881,542 35,213,404 28,688,027 
PROFIT (LOSS) BEFORE TAX (37,063,986) 25,063,P,7 68,951,536 107,985,494 377,,-3,I19 511,386,427 487,356,922 

TAX 0 0 0 0 
NET INCOME (OVERDRAFT) (37,063,986) 25,063,&7 68,051,536 IC?,98 ,49 377,973,019 5-1,386,427 487,356,922 

-----------
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TABLE D-4 
RATIO ANALYSIS 

YEAR 0 YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6 

COST OF GOODS SOLD 
GROSS PROFIT MARGIN 
OPERATING MARGIN 
ASSET (NET) TURNOVER 
CURRENT RATIO 
DEBT EQUITY (TOTAL DEBT/NET WORTH)
DEBT EQUITY (LONG TERM DEBT/NET WORTH)
DEBT COVERAGE 
RETURN ON CAPITAL 
RETURN ON EQUITY 
RETURN ON ASSETS (EBIT) 
BREAKEVEN CAPACITY 
BREAKEVEN REVENUE 

NA 
NA 
NA 
NA 
NA 

56.04% 
48.60% 

NA 
NA 
NA 
NA 
NA 
NA 

80.53% 
19.47% 
13.20% 

lt.6.3', , 

£-.1% 
45.07'% 
42.46% 
153.17% 
7.63% 
12.46% 
21.97% 
47.12% 

429,362,291 

78.23% 
21.77% 
16.70% 

174.El% 

35.1C% 
32.08% 
264.35% 
18.15% 
34.29% 
29.19% 
45.44% 

439,337,719 

7t.24% 
23.76% 
17.26% 
i22.95t 
5 .29% 
47.33% 
44.17% 
446.51% 
16.47% 
53.70% 
21.23% 
44.00% 

457,776,865 

68.87% 
31.13% 
26.45% 
165.14% 

1403.20% 
28.01% 
24.74% 
801.49% 
38.23% 
187.95% 
43.68% 
40.05% 

619,014,503 

67.86% 
32.14% 
27.63% 
136.56% 

2242.13% 
16.31% 
13.33% 

1552.25% 
35.31% 
254.29% 
37.74% 
40.94% 

675,647,084 

71.40% 
28.60% 
24.09% 
113.00% 

4"88.49% 
9.97% 

--S.06% 
1798.82% 
25.71% 
242.34% 
27.22% 
45.92% 

748,806,874 

NET PRESENT VALUE @ 37% (EBIT)
INTERNAL RATE OF RETURN (EBIT)
NET PRESENT VALUE a 30% 
INTERNAL RATE OF RETURN 

6,388,765 
37.49% 

4,596,888 
30.29% 
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TABLE D-5
 

STATEMENT Or CHANGES IN FINANCIAL POSITION
 

YEA7' 0 " YEAP YEA.p 3 YEAR 4 YEAR 5 YEAR6 

Sources of funds: 

Net Incone (Loss) (37,063,98) 25,I 3,F.7 f. , ,, " -5, 377,973,09 5'1,386.,47 427,35,922 

Add: Non-cash expenses: depreciation 36,802,741 3,802,741 36,802,741 57,220,727 57,220,727 55,758,327 

Total funds from operations (37,063,986) 61,866,589 105,754,5f7 144,783,236 435,193,745 568,607,154 543,115,249 

FurJs received from: 
Debt 209,157,854 '9?,179,853 
SaLc of stock 201,102,455 

Totat funds available 33,19,323 bl,866,5E9 105,754.577 33,968,089 435,193,745 568,607,154 543,115,249 

':Apcationof funds
 

Purchase of capital assets 37C,896,323 ,9 79,853 
epay-.eWt of loans 54,026,757 15,572,7325 4. 39,318,204 44,976,782 51,502,1592,"34 

Increase in accounts receivab {e 
 c.2,470,1244,78,600 56,17r, E 3 39,58,15 !5,68.4,036 115,435,241 

TtLapcaonoffns370,896,323 58,905,357 71,737,503 256,230, 692 148,788,328 '50. 6,2818 156,C37,400 

*------------------------------------------i:Cre:!e(decrease) in cast, 
 2,300,000 2,96,231 34,C17,04 -7,7337,37 S,45,417 417,9-6,336 3S, 177,8.9 

Seginning cash 0 2,300,000 5,261,231 39,278,301 127,015,697 413,421, 114 831,367,450
 

Ending cash 2,300,000 5,261,231 39,278,301 127,015,697 413,421,114 831,367,450 1,217,545,300
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SPEAmE-Ew ANALYSIS - FULl' , , 

Toh sOO& 

P ELEUCRICITY 
PE R Toot 

PfR 
T O N ? O 

P,Q, 

7NON 
10' 

[ 

TON w 
T 

{E 

T O % 

E T-

TO 

VP, L OTAl. JT:COO' AAA Ci15 
[ RCM YEAR 9'-i "0% 

PER 

TON 

Ei N€;IZ 
REVEN.E 

PER 7O% 

FIPEO COS'S 

7OTA, 

FIXrn OOSTS 

ALLOCAiED 
a. . EI.E 
TONS 

.. . =-..,.t' 
. 

r..I

"(OTTO 

S : ,' 

78o 

3 

.37g.4l 

8.74 

C2 7.1;2 

' . . 

31.25 

7 53 

2,5'750e5 

6 0 0 

,2 : .! 

' ; ,t7 

. .. , 

.b,4 .131 

2,!8 

.3 

; ." . '2.O-,4 

4 8 "3 .715 

55,762 

7 ,2 

.7. ' -3' . 

C m C02.-591.82 
2 L E.5Q 9 4 .18 3. 57 

E .3. 2 8&2 

' 

Pr5 

, 

3 X" 

- 3 

5,339 

8 ,538 

2 2^ 

. 45 

1 5 * 94 4 1 1 . 

3 5 Z 

:7 

. 4 

5 . L 

18 ,7 Z 

.- .. 3;3 7 ' 

,OTTOh 99,C50 96.43 21.:: '.7 34.45 3.C32 3.c-..2, 3 5,-78 2 4,5 "bA. '32. ',7 1.3,!. 48;4F -e,4.3 -' 
45.5z "7 -- 0 .34 6.615 .;..94 

3-. . 

a-OL(S% 

'.3S 

.012 

5 

21.28 

3.91 

3.-

.419 

.J .,3 184 

1,2 

0 

3.53. 

3 5 

.. 

22 

22 

. .. 

.2s: 

" '' 

7,,*,0 
Y 25,SQQ 

7,3 

LC 
5 

5.628 

453 
5,330'.43 

4, 727. , 

.36 

* .t 
5 OTON 

SUW'LMER 

6R OIL (COT) 

BA OIL (SUN) 

104,500 

4,.000 

19.635 

2,200 

115.77 

129.57 

29.05 

7.1. 

26.83 

51.91 

3.50 

6.77 

9.63 

18.77 

37.98 

45.58 

3,343 

7.293 

17,017 

20,056 

3,648 

3,648 
238 

2&8 

3"-,Z20,723 

3I5.553,66,3 

"0.495.120 

52.t5.646 

3.533 

7,53 

20,9)o 
23,927 

8,066 

12,927 

26.8,80 

2,400 

4,532 

5,38. 

5,974 

533,;: 

219.710,094 71,7f.9C,78 

59.774,070 

79,301,812 
890,17365335 

3313 

15,830 

11,093 

13.275 
1,623 

4:.9 .. 675.64,7,. 

ITEAR 6 COTTON 

SuNFL .8R 

I R OIL (COT) 

SR OIL (SUN) 

99,70 

54.000 

22,942 

2,820 

115.77 

129.66 

31.77 

6.7. 

27.59 

52.00 

3.6£ 

6.78 

9.63 

'!.!3 

37.98 

-3.5! 

3,343 

7.29333,134 

17.:17 

20"'5ot 

3,9.: 

3.9 

225 

2,5 

1 8, 

.. 

A'•-'1A 
4.,c.5 

&t.21£ 

353.33, 

7, 
-
3; 

21.2';, 

7,'21 

.-,3-7 
26,.8.0 

20 

3,58.8 

5.2oo 
5.,17 

5,661 

229,505,103 62,C-2,528 17%32 

T 2"5;3 
83.974,1., '6283 

83,97o3 1273 8 

0.. E 6 .E,7. 
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Tft,.ti. D7 SUMMARY FUNDS FLOW SCHEDULE 

Iy-. rr TOTAL TOTAL US$ 1[AR TWO 1OIAL TUTAL US$ YEAR THREE TOTAL TOTAL US$ 

CA" ' , . . . . . . . . . . . -- - - . . . . .- . . . . . . . . . . . .. .. . .... . . . . . . . . . . .
- - --.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 

MS, ,:, 'A,635 3,925,677 

AtlY. INPUl ,,l t,. .0 6.,2,454 3/, ,,. /'1,560i', 21,582,700 938,378 

S;, C, "J4 217,391 5 , 2)C , C 28,261 5,512,504 239,674 

TRA.I NIN 5, 50, jijo 250,0C0 5, 750,C'., 2O,000 4,140,000 180,000 

MHAWFT h(G ' ,419,232 235,619 6,0" 254,312 15,333,218 666,662 

IN:i i 1 ,', 138, '8J 2,(, 512. 1,5, o ,,, 131 31,163,640 1,354,941 
S13 25, S ,, l1 1),5 " t", -,' 0/11 17,692,734 769,249 

;- SLRVICL 60,864,2, ; 2,6 .,2,'3 51,5, ,' ,,201 48,856,374 2,124,190 

' . 15% 1W' 150 

, y. 2') 2., 220 

r9N" ,1, ,0,.415, fI-1 , 1 , .' ,39 300,168,000 13,050,783 
I 45 

fe Nt 79, 98'1,..) 3,47/,748 ;, ' 90,290,561 

b Arf) 80 
FI,;, iPUT 33,749, ,:J , 4?,301,!53 51,789,042 2,251,697S 1, 5,59 1,839,181 

i LD 74,250, L;O 3, "is, ?93 ,) 1,023, '," 3;2, 341 133,430,958 5,801,346 

496,360,,., 21, 9 ,'1', 2 ,53, 432 671,103,357 29,178,40753 ,, -1fi oS1,42 

...................................--
,- , ,,. . . ..... ................ ---- --- ---- --- ---


Si ?' 22L; 220 

cc, Df , i 469, 854, 0P, 2), 23,435 555,015,038 24,131,089450,443 11,410,598 
' 8 t,5 70 

SE;h , L %.1 i,49, . 6,ltl,278 l.,e,064,30 e,, o0-)2,799 211,645,865 9,201,994 

T0; :,1 3, ' 23,,1 876 60/,918,380 2,'1, 234 766,660,902 33,333,083 

EA1N.4<S ,5 1 , ,8 (23,510,5515 (1,.22,198) 95,557,545 4,154,676 

bAt., 5,261,2;1 $?, 2?8, Sal 134,835,845 

E A., ), $228, ,V? 1,7 , 751 5,862,428 

A!. T.TAt- TO-ri us . IAR f IVi A 1 01A. U...iGS YEAR SIX TOTAL TOTAL US$ 

C. . .. . . .. . . . . . . . . . . . . . 

P- , , I 109,821, t,70 4,7'.,855 120,195,3!.9 5,225,886 131,576,058 5,720,698 

A..f 1aN;'° 1 ,e, 689, ", 6,377,825 110,437,600 7,'410,330 195,014,520 8,478,892 

5,71kfi, 1830 H1,658 6,071/,53t, 264,241 6,077,536 264,241 

2,070,o10 0,000 2,070,000 90,000 2,070,000 90,000 
, ,', , 691,'1') 1, '.,603 56, 172, 1'i. 2,442,269 61,093,482 2,656,238 

kiS 5,881,542 2,1.2,676 .55,213,404 1,531,018 28,688,027 1,247,306 

:, L', 3;, .18,2<. - 1, '0,487 44,9 76,2 11, , 512 51,502,159 2,239,224 

I:J: , 1 SE VIC! 93,199,146 4,0',2,163 00,190,186 3,486,530 80,190,186 3,486,530 

Pe "-V- u S 150 150 150 

,.y. A .2; 220 220 210 

LU;;3 ij32,,28,0(O 14,466,435 349,343,500 15,188,848 333,464,250 14,498,446 

C';1 L .R. 69.,,909 t, 10,715,210 334,130,513 14,527,414 390,406,021,lES OIt 
FI.C. DW 

<. 
45 1,5 45 

;-)'9 . [iAf 110 1cp4 120 

IAim !IN1',u t-,261,' 2, 13 , 285 ', 00, oilo 3, 2011,699 95,101,665 4,134,855 

" f r)1 7"2, 159, ',I 7,,.'!5,215 21/,919, 93'. ',414,780 298,720,335 12,987,841 

t,f-l) 13.R. J; 1TW,330, 3,2 8.0,43, 44, 122, e.", 1,918,386 56,557,506 2,459,022 

h , .9 1,454, 459, e,217,382 71,750,937A,2.6,656, 53,1r,7,685 784. 1,650,271,559 

Ilii~ ..... ........ ......... . . .. . ........... ......... ....................................
 

REV DA, 220 220 210 

COTT(jiSEED 1,182,105,540 51,395,893 1,370,638,233 59,592,967 1,327,063,381 57,698,408 

RI V LAYS 8!0 90 110 

SUNFLOWLRSEED 340,956,627 14,824,201 501,767,887 21,815,995 709,386,027 30,842,871 

TOTAL 1,523,062,1t7 66,220,094 1,872,406,120 81,408,962 2,036,449,408 88,541,279 

EARNINGS 286,405,417 12,452,409 417,946,336 18,171,580 386,177,849 16,790,341
 

BALANCE 421,241,262 i 839,187,598 1,225,365,448 
BALANCE$ 18,314,817 36,486,417 53,276,759 

2:l=Ezz=== =====m= .... ===.......... 

PLUS 62 DAYS 420,990,989 

TOTAL 1,646,356,436
 

TOTAL US$ 71,580,715
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,A:,: FF! SUMMAkY INVESTM[Nf PIAE ONE 

- A!I I I I I II 
j'NViS1 mr' PHASE ON! (YEAR ZERO) LOCAL IMPORTED Rs US$ TOTAL Rs TOTAL US$ 

I I PI ,I 

LI X 5,000,000 5,000,000 217,391 

LD I II 37,700,000 37,700,000 1,639,130 

:~fr.u;;,,r & MACHL ERP 8,529,700 196,183,100 8,529,700 

I I 
-'..: tARCES jx 1 34,332,0.3 34,332,043 1,492,698 

I I II 
-AL I ,V A.. NI IX I 54,0,5, '5 54,045,775 2,349,816 

A. I I.131,071,818 8,529,700 327,260,918 14,228,736 

J..;iMEN] CENTER (PLANT) 

1 11,250,000 1 1,250,000 54,348 

X II 1,000,000 1,000,000 43,478 

ICI R 1 1,001,570 23,036,110 1,001,570 

. ',.,NAl. CHARGES IX 1 3,430,910 3,430,910 149,170 

r,ri ,C ,M NI 1 2,',, 5 2,599,875 113,038 

' ,:~. I 8 ,2 -,h,5 1,001,570 31,316,895 1,361,604 

C. F C:U CENTLRC[Nf (F IELD) 

jx 1 500,000 500,000 21,739 

I I1 1,222,200 11,222,200 53,139 

x
~,? 270,400
i '~ . ACHI i;r I I 6,219,200 270,400 

A. I ,4 CHAR.f S X I,U88, 360 1,088,360 47,320 

,]:AL FI-kCUREMENT IX 1 3,288,750 1 3,288,750 142,989 

IIII I I 
jlortOTC. I 1 6,099,310 1 270,400 1 12,318,510 535,587 

ITOTAL A. 8. C. CAPITAL ASSETS I 1 145,457,913 9,801,67q 370,896,323 16,125,927 

.............................. 
...................................................................... 
.... . .
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IS t,RY 
I M'i[.TNTPHASE ONE. (YEAR ZERO) 

..... .......... ...... ............ 

I 
LOCAL 

. ..... 

I 
j
I 

IMPORTED 
........ 

I 

I....... Rs 
I 

I USS ........ 
I 

I - TOTAL Rs- - - - - - TOTAL US$-. . .. . . . 

IfAR 7IRO ADDITIONAL COSTS 

.AH . 

'I. i RM t-$ 

ftR::sjaO .. 

Ix 

I',A4X 

x'R(j6 

j I 

23,019,750 

5,419,236 

2,300,0CO 

375,000 

23,019,750 

5,419,236 

8,625,000 

2,300,000 

1,000,859 

235,619 

375,000 

100,000 

r*ot .,I ONAL COSTS 1 37,7.8,91. 375,000 39,363,986 1,711,478 

I1r)iAt Y!AP ZERO 176,19tj,899 10,176,670 410,260,309 17,837,405 
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TABLE D-9 INVESTMENT SUMMARY PHASE IWO GM 

!INVESTLI.NT PHASL TWO LOCAL IMPORTED Rs US$ TOTAL Rs ITOTAL US$ 

1A. PLANTr 
I
 

LL' IGs I f,13,000,000 1 3,000,000 130,435 

I I III
 
JLUFHNT & MACHINCRY Ix 5,833,100 134,161,300 5,833,100
 

A5DIT11OAL CHACfWS ix 1 23,478,228 23,478,22d 1,020,793
 

I I
 
L!)CAL PPCUREMH. IiTX 1 38,540,325 38,540,325 1,675,666 

I I III
 
TOAL A. CAPITAL ASSETS 65,018,553 5,833,100 199,179,853 8,659,994
 

PHAZE fl1,0 AGL1',! :NAL COSTSIIiIII 

L L * i NC( FIDI1CI u I 7,820,148 340,006 

LC;,.:L fTAsE Iwc 1 207,000,000 9,000,000 
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TABLE L'-10 GM 

INVESTMENT PHASES 1 & 2 

LAND REQUIREMENTS AND COSTS: ACRES Re PER ACRE TOTAL 

* 	 A. PLANT, RAW MATERIAL, 20 250,000 5,000,000 

INVENTORY STORAGE, zND 
COMPLETE PEFINING PLANT
 

" B. PLANT SITE PROCURE11FINT CEWITER 5 250,000 1,250,000 

C. PUPAL PROCUREMENT CENTER 	 5 100,000 500,000 

TOTAL PLA;iF SITE (A. B.) 25 6,250,000 

TOTA!. RUA. PROCUREMENT CENTER (C.) 5 500,000 

i j'A. (A. B. C.) 	 30 6,750,000 

1icO !'AL US$ 	 293,478 

INCLUDES GAS AND WATER INSTALLATION
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TABLE D-11
 

GM 

BUILDING i?!EQUIREMENTS AND CONSTRUCTION COSTS
 

INVESTMENT PHASE 1
 

B3UILDING DESIGNATION AREA LENGTH UNIT COST COST Rs
 
(SQ F'] (RN FT)
 

A. PLANT SITE
 

[1] WAREHOUSES 45,000 180 8,100,000 

(2] MACHINERY 50,000 300 15,000,000 

(3] SOLVENT EXTRACTION 10,000 350 3,500,000 

(4] ADLN:STRATION, RESIDENCE 25,000 300 7,500,000 

(5] PO'.,'El! STATION & MISCELLANEOUS"* 10,000 200 2,100,000 

[6] BOUNDRY WALL 125,000 12 1,500,000 

TOTAL A. 140,000 125,000 37,700,000
 

B. PLANT PPOCUREMENT CENTER 

[1] ADM1INISTRATION, STORE 1,500 300 450,000 

[2] UNLOADING BAY & RAMP 1 250,000 250,000 

[3] PAPKING AREA 2,000 150 300,000 

TOTAL B. 1,000,000
 

C. RURAL PPOCUREMENT CENTER
 

[1] ADMINISTRATION, STORE 1,500 300 450,000
 

(2] UNLOADING BAY & RAMP 1 250,000 250,000
 

[3] PARKING AREA 2,000 150 300,000
 

(4] BOUNDRY WALL 1,850 12 22,200
 

(5] MISCELLANEOUS [LUMP SUM]** 200,000
 

TOTAL C. 1,222,200
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[BU1ILDING REQU I REM-TS AND CONSTRUCTION 

: 'VE.]ST}IL : PHASr ! 

i'TTILD.ING EFS:GNAT ONt 

TOrAL (A.H.C.) 
TOTAL PHASE 1 INVESTMENT (A.B.C.) 
TOTAL US$ 

COSTS 

AREA 

(SQ FT; 

147,000 

LENGTH 
[RN FT] 

126,850 

UNIT COST COST Re 

39,922,200 

1,735,748 

INVESTMENT PHASE 2 

6iJILDING DESIGNATION 

A. PLANT SITE 

[1] FEFINERY & PACKAGING PLANT 10,000 300 3,000,000 

TOTAL A. 10,000 3,000,000 

TOTAL (A.B C.) 
TOTAL PHAS-.' 2 INVESTMENT (A.B.C.) 
!'TAL US$ 

1Oc00 
3,000,000 

130,435 

TOTAL PHASE I & 2 (A.B.C.) 
TOTAL PHASES 1 & 2 INVESTMENT 
TOTAL US$ 

(A.B.C.) 
157,000 

42,922,200 
1,866,183 

INCLUDES Rs 100.000 FOR WAPDA CONNECTION 
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TAbLE D-12
 

EQUIPMENT & MACHINERY REQUIREMENTS & COSTS
 

INVESTMENT PHASE 1 .......................................................................
 

EQUIPH.NT SPECIFICATIONS 


(IPORIED CIF KARACHI] 


A. 	PlANT SITE 


(1) CLEANING, DELINTING, DEHULLING 


PLANT
 

2] PRE-PRESSING AND SOLVENT 


EXTRACTION PLANT
 

] [UIRAI.IZAIION PLANT 


{4] 	QUALITY CONTROL EQUIPMENT 


[5] 	WATER TREATMENT PLANT 


[6] POW'ER GENERATORS, 750 KVA 


ICTAL A. (IMPORTED CIF KARACHI) 


ALf-[T!CNAL 	CHARGFS: (LUMP SUM) 


LtI IC A, LICENSES, FEES, 
INLAND FREIGHT,
 
OCTkOI,INSURANCE ETC.
 

[(] EkLCTICN INSTALLATION & 


CLft.ISSIONING 
(LUMPSL'M]
 

",:AL A. (DILIVERClP & ERECTED) 


*.rLANI PECCUFLMEN1 
CLNTER
 

[1] 	THCiRMOFLEx BUILDING 


[2] CONVEYER (40 TON) 


[(3]COIvLYER (100 TON) 


r4] TPJ'K DUMPER 


TG;Al 6. (IMPORTED CIf KARACHI) 


A TfrIrI HARGES:
PA! (LUMP SUM) 


[I) !ORA, LICENSES, FEES, INLAND FREIGHT,
 
OCTROI,INSURANCE ETC.
 

(2] 	ERECTION INSTALLATION & 


Cr*4MISSIONING 
[LUMPSUH]
 

TOTAL B. (DELIVERED & ERECTED) 


IUNITS 


..... 

I
 

1 


I 


1I 


1 


1 

1 


5 


15%1 


2.5%1 


2 


8 


4 


1 


15% 


2.5%1 


JUNIT COST US$ 


..-- ..----------

I
 

I I 
2,326,100 


3,685,500 


1,110,60 


20,,00 


11,000 

39,900 


260,000 


384,200 


6,000 


9,000 


36,400 


UNIT COST Rs 


-----...-----. 

53,500,300 


84,766,500 


25,543,800 


464,600 


253,000 

917,700 


5,980,000 


8,836,600 


138,000 


207,000 


837,200 


ITOTAL COST USS ITOTAL COST Rs 

I.-------- I - ---------I
I
 

I 
2,326,100 53,500,300
 

3,685,500 84,766,500
 

1,110,600 25,543,800
 

20,200 464,600
 

11,000 253,000
 
39,900 917,700
 

1,300,000 29,900,000
 

8,493,300 195,346,900
 

1,274,002 29,302,035
 

212,334 4,883,673
 

10,022,398 1 230,515,143
 

768,400 17,673,200
 

48,000 1,104,000
 

36,000 828,000
 

36,400 837,200
 

888,800 20,442,400
 

133,320 3,066,360
 

22,220 511,060
 

1,044,30 24,014,620
 

169
 

http:EQUIPH.NT


fABtE D-12 

INVESTMENT PHASE 1 

IUNITS 
I 

JUNIT COST US$ 
--- -

jUNIT COST Rs jTOTAL COST USS ITOTAI COST Rs 
------------- ..............---..... --...... 

C. fIELD PROCUREMENT CENTER 

[1] THERMOFLEX BUILDING / SMALL CAPACITY1 2 60,000 1,380,000 120,000 2,760,000 

[2] CONVEYER (40 TON) 

'3] CUNVEYFR (100 TON) 

[4] ASPIRA7CR 

[5) TRUCK iUMi'LR 

TOTAL C. (IMPORTED CIF KARACHI) 

ADDITIONAL CHARGES: (LUMP SUM) 

[1] IQRA, LICENSES, FEES, INLAND FREIGHT,
OCrROI,INSURANCE ETC. 

8 

4 

2 

1 

15%1 

6,000 

9,000 

15,0C0 

36,400 

138,000 

207,000 

345,000 

837,200 

48,000 

36,000 

30,000 

36,400 

270,400 

40,560 

1,104,000 

'828,000 

690,000 

837,200 

6,219,200 

932,880 

[2) EkLCIIGN INSTALLATION . 
ZL-HMI3S:CNING [LUMPSU14] 

2.5%1 6,760 1 155,480 

TIAL C. (DELIVERED & ERECTED) 
317,720 7,307,560 

IOTAI. EQUIPMENT (A.B.C.) 
14URTED CIF KARACHI DELIVERED L ERECTED] 

11,341,6a8 260,858,813 

LJUIF'FtNI 

[LOCAL) 
SPECIFICATION 

A. PiANT SiTE 

(1] ALL LOCAL EQUIPMENT & MACRINERY 
iLUMP SIMI 

1 49,045,775 49,045,775 

(2] MISCELLANEOUS EQUIPMENT 
[LUMP SUM) 

ICTAL A. 

B. PLANT PROCUREMENT CENTER 

1 5,000,000 5,000,000 

54,045,775 

[1] WEIGHBR:DGE 

(2] VEHICLES 

(3] TRACTOR 

[4] IMPLEMENTS 

t5] SUNFLOWER HARVCSTINO KIT 

(6] OFFICE EQUIPMENT & ACs [LUMP SUM] 

[7) FICLD EQUIPMENT (LUMP SUM] 

1 

3 

3 
2 

1 

8 

1 

1 

30,000 

500,000 

30,000 
240,000 

63,875 

22,000 

160,000 

100,000 

30,000 

1,500,000 

90,000 
480,000 

I3,875 

I176,000 

160,000 

100,000 

T1TAL B. 
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rABti D-12 

INVESTMENT PHASE I ......................... .............................................. 

IUNITS iUNII COST USS ]UNIT COST Rs JIOTAL COST US$ ITOTAL COST Rs 

.....
I 

I.....------- I...... ......... 
I 

. I-I--------
I 

;IELD PPOCUkEMEN1 CLNTLR 

III 
I I 

I I 
(1] COINVEYCR 1, ALRATION [LUMP SUN] 1 200,000 I 200,000 

[21 WEI;HfRkIDLE 1 30,000 30,000 

(3] VEHICLES 3 500,000 1,500,000 

[4] TRATOR 
3 
2 

30,000 
240,000 

90,000 
480,000 

[51 IPLEMLNTS 2 63,875 127,750 

[] SUNFLOWER HARVESTING KIT 8 22,000 176,000 

[7] 0I lCE EQUIPMENT & ACs [LUMP SUM] 1 160,000 160,000 

iCJ HIELD EQUIPMENT rLUMP SUM] 2 50,000 100,000 

(9J GENERATOR 1 425,000 425,000 

TOTAL C. 
3,288,750 

TOTAL A.B.C. (LOCAL] 2,605,843 59,934,400 

LTJAL A.B.C. :IMPORTED] 11,341,688 260,858,813 

I')TAL PHASE 1 INVESTMENT A.B.C 13,947,531 320,793,213 
CtOCAL & IMPORTLD) 

171
 



TABLE D-12 

INVCSTMENT PHASE 2 

FQUIPMENT SPECIfICATIONS 

HMPORTED CIF KARACHI] 

UNITS 

I 
UNIT COST US$ 

I 
JUNIT COST 

I 
Rs 

A. PLANT SIE 

[] 

(21 

BLEACHING PLANT 

(2IATO LN
DE~OURIZAIION PLANT I 

I 

1 

530,400 1 

IE~fO I 
1,342,700 

12,199,200 

30,882,100 

[31 

(41 

POWEP GENEPITOR, 750 KVA 

SLOW MGLDING EQUIPMENT 

1 

1 

260,000 

2,000,000 

5,980,000 

46,000,000 

(5] 

(61 

FILL. N 

CAPPING 

LINE 

MAC0INE j 

1 1,300,000 

400,000 

29,900,000 

9,.200,000 

TO'AL A. (IMPORTID CIF KARACHI) 

ADITIOAL CPARGES: (LUMP SUM)
E1) IQWA, .IrAW S, IffS, INIAND 

OCI LI,,NSUWAhCf t!C. 

FREIGHT, 15% 

Ij c[Cr!C IK TAILATION & 
(A . ESSCIw~.; (LUMPSUMi 

2.5%1 

101AL A. (DFLIVERE . LRECTED) 

ji. P3ANT ;ktICL N[j TM[NI CINIIR 

[11 THEkWMFLEX bJILDING LARGE CAPACIT I 1 338,700 7,790,100 

[2] IEMPL ATURE, WJMIDITY MONITORING 

& CONTkOL SYSTEM 
1 45,500 1,046,500 

TGTAL E. (IHf,(-9T1 CIF KARACHI) 

ADITIONAL CHAW:TC: hUMP SUM)
III IQRA, LICANSES, FEES, IN 

OC I ,II ETC. 

(2] FRECII'.N INSI LLATION & 

COMWSSIOWN9;, LUHPSUM] 

DANOFREIGHT, 15%I 

I 

2.5% 

TOTAL B. (DELiVERFD & ERECTED) 

C. FIELD PROCUREMENT CENTER 0 0 0 

TOTAL C. 0 0 

TOTAL EQUIPMENT (A.B.C.) 

(IMPORTED CIF KARACHI DELIVERED £ ERECTED] 

TOTAL US$ TOTAL COST Rs
 
COST
 

530,400 12,199,200
 

I 
1,342,700 30,882,100
 

260,000 5,980,000
 

2,000,000 46,000,000
 

1,300,000 29,900,000
 

400,000 9,200,000
 

5,833,100 134,161,300
 

874,965 20,124,195
 

145,328 3,354,033
 

6,853,893 157,639,528
 

338,700 7,790,100
 

45,500 1,046,500
 

384,200 8,836,600
 

6,825 156,975
 

1,138 26,163
 

392,163 9,019,738
 

0 
 0
 

0 0
 

7,246,055 166,659,265
 



'ArLE -L,-2
 

;NdESTMHNT F . .
 .. -

JUNITS IUNIT COST US$ 
 JUNIT COST Rs ITOTAL COST USS
I......... I........... 1....... JTOTAL COST Rs
...........- - - -

(LO C A L ] 

.. .. .. .. .
 

A. PLANT SITE
 

(i ALL LOCAL EQUIPMENT i MACHINERY 
 33,540,325 1 
 33,540,325
!LUMP Sum.,]
 

(2] MISCELLANEOUS 
EQUIPMENT
 
CLUMP SUM) 


5,000,000 1 
 5,000,000
 

IOTAL A. 38,540,325
 

S.PLANT P4CiCUREMNT CENTER 
 1 0 0 0 0 
 0
 

TOTALS. B. IOTII 0 0 I I0 0 0
 

C. FIELD Ik..U~fWLNT CENTER 
 0 
 0 0 
 0 
 0
 

TOTAL C. 
 0 0 0 
 0 
 0
 

TLTAL A..:. [LOCALJ 

38,540,325
 

TOTAL A.B.L. MFORTED] 

166,659,265
 

T

OAL -i1Al.E2 INISIMN1 A.B.C 

205,199,590

IOCAL & 14;,!L; 9 
 I05I 9 , 

TJ AL PHASt S I & 2 INVESTMENT A.B.C 
22,869,252 525,992,803
 

i /I: 



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

TABLE D-13
 

SALES REVENUE YZAR ONE GROSS 

COTTONSEED % SUNFLOWERSEED i. TOTAL RUPEES % 

O]L 
MEAL 

187,425,000 
138,206,250 

34.28% 
25.28% 

]0',890,U00 
32,400,000 

20.10% 
5.93% 

297,315,000 
170,606,250 

54.37% 
31.20% 

HULLS 
LINTERS 
SOAP STOCK 
TOTAL 

24,412,500 
38,587,500 
11,812,500 

400,443,75C 

4.46% 
7.06% 
2.16% 

73.23% 

2,268,000 
NA 

1,800,000 
]4-:,358,000 

0.41% 
0.00% 
0.33% 

26.77% 

26,680,500 
38,587,500 
13,612,500 

546,801,750 

4.88% 
7.06% 
2.49% 

100.00% 

SAIL ; REVENUL YEAR TWO GROSS 

COITONSEED % SUNI ERSEKi. 'o TOTAL RUPEES % 

IL. 2 Y.,912,000 0t, 3 . 14;), 633, 1 ' . 6 365,745,188 55.08% 
MEAL 
HULLS 
LINTERS 
SOAP STOCK 
TOTAL 

162, 162,00-j)
28,u44,00,U, 
45,276,000 
13,860,000 

469,854,000 

.... 
,. 
6. 2% 
2.09' 

/i0. '5 

*,. ,997,0& 
, 0 09,0-. 

NA 
"2,388,7 , 
4,229,2r.i 

.4/% 
-.4% 
0.00% 
0.36% 

2c.25% 

205,159,500 
31,653,825 
45,276,000 
16,248,750 

664,083,263 

30.89% 
4.77% 
6.82% 
2.45% 

100.00% 

"A.ES REVENUE: :Z.' RP.EE GROSS 

COTTONSEED % SUN F 1OWV.RSEFU f, TOTAL RUPEES % 

011. 259,771,050 3 ,3% 1 :',.61, z..i3t 448,232,400 55.61% 
'.FA1. 191,'53,863 .'3. 77% . ,566,1'-" .. %g1 247,119,863 30.66% 
'HULS 33,0,35,725 ! 0% :, 89, f.... 48% 37,725,345 4.68% 
LINTERS 53,482,275 -_ *;% lA 0.00 53,482,275 6.64% 
SOAP STOCK 1<,372,125 2 03, 3,08"7,0(0 0.38% 19,459,125 2.41% 
"i1... 555,015,038 '-v .9% 2'1,003,9;0 31.14% 806,019,008 100.00% 

SALES REVENUE Y''AR FOUR GROSS 

COTTONSEED % S UN FLU'ERSELD ' TOTAL RUPEES % 

.OIL 454,766,235 2 . 5% 34 ,908,75 2.. 1', 795,674,985 48.72% 
MEAL 222,415,31b 62" i 1 296,089,88113 .,674,5' .51'0. 18.13% 
HULLS 27,501,262 2 30% 4,922,L(.0 0.30% 42,424,062 2.60% 
..INTFP. 9,276,188 3.63% NA 0.00% 59,276,188 3.63% 
SOAP STOC)K 1,145,772 i.11% 3,906,9484 0.24% 22,052,756 1.35% 
REFINED OIL 390,000,765 23.88% 27,627,600 1.69% 417,628,365 25.57% 
TOTAL 1,182,105,540 72.38% 451,040,697 27.62% 1,633,146,237 100.00% 

SALES REVENUE TEAR FIVE GROSS 
~.. ~-----.- -----------COTTONSEED % SUNFIOWERSEE) 0 TOTAL RUPEES % 

OIL 477,523,200 2.1.i5% 4,,120,000 22.00% 912,643,200 46.15% 
MEAL 244,656,850 1.2.37% (1,049,80( 4.86% 340,706,6S0 17.23% 
hUI.LS 39,376,325 99% 6,126,15 0.31% 45,502,476 2.30% 
LINTERS 62,239,998 .]5N.l 0.00% 62,239,998 3.15% 
SOAP STOCK 19,053,060 .- % 4,862,071 0.25% 23,915,085 1.21%
 
REFINED OIL 527,788,800 26.69% c4,680,Ou 3.27% 592,468,800 29.96%
 
TOTAL 1,370,638,233 b9.31% 606,837,977 30.69% 1,977,476,209 100.00%
 

SALES REVENUE YEAR SIX GROSS
 

COTTONSEED % SUNFLOWERSEED % TOTAL RUPEES %
 

OIL 455,817,600 21.28% 587,412,000 27.43% 1,043,229,600 48.71%
 
MEAL 129,667,230 6.05% 129,667,230 6.05% 259,334,460 12.11%
 
HULLS 47,286,232 2.21% 8,270,305 0.39% 55,556,536 2.59%
 
LINTERS 59,410,907 2.77% NA 0.00% 59,410,907 2.77%
 
SOAP STOCK 18,187,012 0.85% 6,563,734 0.31% 24,750,746 1.16%
 
REFINED OIL 616,694,400 28.79% 82,908,000 3.87% 699,602,400 32.66%
 
TOTAL 1,327,063,381 61.96% 814,821,268 38.04% 2,141,884,649 100.00%
 



Table 0-14 

FUNDS F,)oW' SCFDUUL 

TEAR ONE OVOIESER DECENBER JANUART FEBRUARY RRCM APRIL MAY JUNE /ULT AUJST SEPTEKMSE OCTCBER TOTAL TOTAL USS 

OUTFLOW ................................................................................................................................................................................................
 

PtERS*MiEL 6,665,683 6,665,683 6,665,683 6,665,683 6,665,683 6,665,683 6.665,683 6,665,683 6,665,683 6.665.6a3 6,665,683 6,665,6a3 79,9 8,200 3,4T7,748
 

AM. INPUTS 1,638,119 1,692,723 1,692,723 1,528,911 1,692,723 1,63Z,119 1,583,515 1,323,846 1,654,807 330,961 0 0 14.776,46 642,454
 

SPA2ES 416,667 416,L67 416.,-7 416,667 416,667 4.16,667 416,667 416,667 416,667 416,667 416,667 416,667 5,003,00'. 217,391
 

TRAINING 479,167 479,167 ,.',167 479,167 479.167 4.7,,167 4.7,167 4791,167 479,167 ..79,' " 479,167 '-79,167 5,750,003 250,000
 

ARKETING 451,603 451,613 1.51.633 451,603 451,633 451,603 451,603 451,603 1.51,603 451,633 451,603 451,603 5.419,232 235,619
 

INTEREST 1,744,413 1,733.118 1,72,'93 1,710,137 1,698,.49 1,686,627 1.674,60 1.662,575 1,65C,341 ,..37.'7 1.65,450 2t,593,3.40 47,138,78& 2,049,512
 
PRIN. REPAY 1,079.231 1,090,527 1.101,952 1,113,507 1,125 19- 1,17,017 1,E.,8,975 1,161,070 1,173,303 1,"Lc7e°, 1,19c8,94 1,210,ES5 13,725,533 596,761
 

TOTAL DET SERVICE 2,8.,6"i 2,823,64 . 2. 23,644 2,823, 6" 2,e23,644 2..Z3,t44 2,&23. f,44 2, .3, 6." 2,823,6" 2,C23,C-4. 2,.23,64.4 29,33.4,195 60.86,279 2,64.6,273 
PROC. OAYS 30 31 31 28 3r 0 0 0 0 0 0 0 150 

PROD. DAS 30 31 31 23 31 30 29 0 0 0 0 0 210 

COTTONSEB 43,312,500 44,756,253 4,756.2 3 40,/ -r,0CD 43,312,503 0 0 C 0 0 0 '; 216,562,50C 9,415,761 

PROC. DAYS 0 0 0 0 0 0 16 29 0 0 0 0 4.5 

PR00. DAYS 0 0 0 0 0 0 0 2. 30 6 0 C 60 

FARM INPtS 11,999,733 21,749,517 0 0 0 0 0 0 0 0 0 0 33,749,250 1,467,359 

S.JNFLOZE3 ED 0 0 0 0 C 0 26.40,.267 47,85,483 0 0 0 0 74,250,750 3,22!,.93 

TOTAL 67,787,116 79,035,253 57,285,737 52,790,675 55,841.987 12,47..a.3 38,820,545 60,011,093 12,491,571 11,167,75 10.&36,764 37,C17,315 496.360,665 21,580, 8 

INFLOW -- --- -- --- --- -- -- -- --- ---------- --.--- -- ----- --- ------ --- ------- ------ -- ---- -- -- --- --- -- ----. .. .. . .. .. ... .. .. ... .. ... .. .. ... .. .. .. . .. .. 

REV DAYS 0 0 2 28 31 33 31 3C 31 27 0 C 210 

COTTONSEED 0 0 3,e13,750 53,392.500 59,113.125 57,236.,250 59,113,125 57,206,250 59,113,125 5i,4 ,6 5 0 C 400,443.750 17,410,598 

REV DAYS 0 0 0 0 0 0 0 0 0 0 27 31 58 
SIFLOWRtSEED 0 0 0 0 c 0 0 0 0 0 65,861,100 75,618,300 141,47'9.400 6,151,278 

TOTAL 0 0 3,813,750 53,392,500 59,113,125 57,236,250 59,113,125 57,236,250 5;.113,125 5 1, 4.5, Q5 65,661,100 75, t18,33 541,923,153 23,561,876 

EARNINGS (67,787,116) (79,035,253) (53,471,987) 601,825 3,271,138 41,731,367 20,292,580 (2.814.43) 46,621,554 40,317,900 55,024,336 37,803,9"5 45,562,485 ",980,978 

BALANCE (108,088°370) (187,123,624)(240,595,610)(Z39,993,7"S) (236,722,64.7) (191,991,283) (171,698,70) (174,533,543) (127,881,989) (E7,564.,000) (32.539,754) 5,261,Z31 

UALAJCES (4,699,494) (8,135,810) (10,460,679) (10,4.34,512) (10,292,289) (5,347,447) (7,465,161) (7,587,111) (5,560,086) (3,807,134) (1,414,772) 228,749 

1-7 "
 

http:2.814.43
http:3,22!,.93
http:2t,593,3.40
http:1,698,.49


Table D-14 

TEAR TW IOVEIRER DECENCRE JANUARY FEBRUARY MARCH APRIL KAY JUNE JLY AUGUST SEPTEMBER OCTOBER TOTAL TOTAL US$ 

OUTFLOW ................................................................................................................................................................................................ 

PERSOMNEL 6,998,;'68 6,998,968 6,,968 6,998,968 6,998,968 6,998,9638 6,998,9,8 6,998,9.8 6,99,,968 6,998,968 6,998,96-' 6,99Z,968 83,987,610 3,651,635 
AUX. INPUTS 1,833,815 1,894,942 1,894,942 1.711,560 1,894,942 1.833,815 1,894,942 1,429.711 1.944,101 1.505.10 0 0 17,837,880 775,560 
SPARES 437,500 437,500 437,530 /.37,503 437.500 37.5" 437,5_ '.37,,. 437,500 47o53 L37, 55< .37.5'0 5,250.34 228,26. 

TRAINING 479,167 479,167 479,167 479,167 4A. ,17 .9, IL'7 47:)1 67 479, t>7 4'., 167 . r;. I t 7 4.,7;, t7 479.167 5,750,000 250,03 

MARIKETING 506,599 506,599 536,599 506,599 536,599 506,59 506.599 5'6,5V' 506,599 5 1", 2"53, 5;' 5 c,599 6,079,184 264,312 

INTEREST 1,599,983 1.587.030 1.',73,2?7 1,560.673 1.547,266 1, 533,7C,4 1.519,956 1, 5 , 19 1,L9?,C7? 1 7,7,' Q,L3,55,! 25, 0';2,Z7E 41.955.038 1,.24,131 
PRIN. REPAY 1,ZZ3,661 1,Z36,615 ,.1,713 1,262,972 1,271-,379 1,289.:Q, 1,33,430 1,317,535 1, 31,573 , , "72 ., , . 36 1.37%.,664 15,572,65 677,071 

TOTALDEBT SERVIC 2.83,6, 2.a2;,64 2,V3.t,.-. 2, t: 3,6&.4i 2,&23,644 Z,t"23,t. 213.6.3, Z, 123..44 2,82,'-, F2.-3.6-t. .t 7, 5. 57,527,62e 2,501,201 

PROC. oATS 30 31 31 Z3 3t 3 1 C 0 0 0 0 150 

PROD. DAYS 30 31 31 28 31 30 31 a 0 0 0 0 220 

COTTONSEED 50, =.288o 52.5Z3,093 52,523,3N3 47,-.,213 52.EZ!,83 0 0 0 3 3 254,1.4,3C 1' ,0-49,739 
PROC. ,'ATS 0 0 0 0 a c i6 79 0 0 0 C 45" 

PROD. DAYS 0 0 . -5 31 244 C 71 

FJRM INPITS 15,040,410 77.260,743 0 0 C 0 0 C 0 0 0 0 4.2,301,153 1,839,18: 

SUNFL MRSEED 0 0 0 C 0 c 35,9'9o59() 65.31.,257 1 0 G C 101,023,.47 4,392,341 

TOTAL 78,948.902 92,924,656 '5,663.913 60,397,651 63,969,619 13,079,692 4;,060,41, 777-, 846 3,.'89,978 11,,,245,671 34, 8.9, 77" 631,4Z!,939 27,453,432 

1NfFLOW, ............................................................ .......................................... .. . ...... .............. ....... ... .. .......... ..... I............ ........... ........ 

PEV DAYS 0 0 2 z 3. 3: 33 3"1 0 220 
COTTONSEED 0 0 4.271,400 59,o799,630 66,2,6,7.3 0-.071, O0 66,236.7:33 ",co 21,&.6,700 t,2D, 733 .E14. 23 1 469, E5. ,3C 2,428,435 

REV DAYS 2 0 C 0 0 0 C c 0 17 31 50 

SJNFLOc.RSED 4,87B,600 0 0 0 0 c c 0 0 47.169,954 6 C15.816 138,064,380 ,002,799 
TOTAL 4,878,600 0 4.271.400 59,799,600 66,236,700 64, 071. 03 6. 236. -3 64,-,7- .33 6. , 6, 7?0 61-, ,7110 59, 95... 1 ,4 ?-.6,-S1.16 607,918,3 3-- 24,431,234 

EARNINGS (74,070,302) (92,924,656) (61.392,513) (598,051) 2,237,081 50,991,308 17,146.,290 13,73F,&.,6) 53,0167'22 53,t55.712 ,8,7733.25 51,126,039 (23,510.559)(1.C22,198. 

BALANCE (68,809,071) (161,733.727)(23,126.240)(Z23,724.291) (221,487,210) (170,495,9:3) (153.349.612) (67,58,458) (11",,4,.736) (60,586,02,4) (11,47,73 5) 3,27,8.301 

BALANCES (2,991,699) (7.031,901) (9,701,141) (9,727,143) (9,629,879) (7,412,865) (6,667,374) (7,263,411) (4,958,336) (2,634, 175) (515,119) 1,707,752 

i' 



VFAR THREE IOENRER DECEMBER J.AWJART FEBRUARY MARCH APRIL KAY JUNE JULY A.UsuSl SEPTEMBER OCTOER 707AL TOTAL M 

PERSO E!, 7.524,213 7o524,213 7,524,213 7,524.213 7.524,213 7.524,213 7.524,213 7,524,213 7,524,213 7,524,213 7.524,213 7.524.213 90.290,561 3,925,677
 
Al. IuPUS 2,168,190 2,24.0,4M 2,24Z,.63 2,o, 64 
 2,240,463 2,168,190 2.240.463 1,643,679 2,202.023 2,202.023 213,D99 0 21,582,700 938,37B 
SPARES 459,375 459,375 459,375 459,375 459,375 459,375 459,375 459,375 459,375 459 37t 459.375 459,375 5,512,504 239,674 

R A I :%._ 3'5. 00 34 5,00W. D u5,000 . -u5 

KARKET ".277,768 1,277,768 1,z77,768 1.277.7f,8 1,277,768 1,277.768 1,277,768 1,277,768 1,277,763 1,277.7,- 1,2"7,7cts 1,2T7,768 15333,218 666,662
 

34" 345.000 34, C 34 5, UZ)3 34".C,3 345,400 3,:.>; 34 , -D 34, 0 4,14C,000 183,000O 

IUTFREST 1,4,34,279 1,419,410 1,6D4,369 1.3 9,153 1,373,760 1,358, 1t9 1,142,436 ,326,50 1,310,379 1,294, 1 2, 277,572 16,233.522 31.163,640 1,354,941

Pfl:J. rEPAy 1,3mg,365 1,404,234. I43.4, 1 11.81,1 3,4-?,144.
1,.',,71 , 492 9 . ,3,545 !,! 1,513,2M3 .. W¢,5 ,4 *,I" , 73 1,562.764 17,6;2,73.4 76, 4
 
iOTAL 0!"-1SERVICE 2.82. 64.. 2,23,64 2.,o3,444 2.823,644 2,823,6.4 2,823,044 2,823,644 .12.3,6.4 
 2,823,644 2,12 3.,6 2,,-3,644 17.7,7c,,86 1-,8S6,374 2,12., r"0 
ii:. DYTS 30 31 31 28 30 0 0 0 0 0 C 150 
PRD. DALYS 30 31 31 28 31 30 31 8 0 0 0 0 Z20 
COTTONSEED 60,033,600 62,034,720 6233.4,72 56e,031.360 60,C33,600 0 0 0 0 0 0 0 300.168.000 13,C50,723 
PROC. DAV. 0 0 0 0 0 0 16 29 0 0 0 0 45 
PEO. DAYS 0 0 ,. 0 0 0 0 15 31 31 3 0 &I 
FAR" IHP'JT. 18,413.8.52 33,375,160 0 0 0 0 0 0 0 0 0 51.75,.042 2.251.6.7 
SF L30-?SEED 
 0 0 0 0 0 0 47,442,118 85,9.3,8.40 0 0 
 0 0 133,430,958 5,821.34-5 
TOTAL 93,045,673 110.080,345 76,7-5, 15k 70.485.05 74,704,064 14,598,191 62,112,583 II, rD2.520 14,432,024 14,632,324 12,643,10. 27.4C2,643 671,103,357 29,178,407
 

i . .F. . . ............................................................................................................................................................................................... 

l'bs 0 0 2 28 31 30 31 30 31 31 6 0 220 
0~ ~0 55 - 70,636,2Z78 75,63,so3E 1~5,5 1 78.?06,664 7.26,67732: 6 37, C 557313 4~,3 

22 0 C 0 0 0 0 30 17 31, 70 
61,043,4P3 0 0 0 C C 0 r 0 3 53,33!,344 97,26.4,C35 211.645,865 9.201,994 

Y1'61,043,4a3 0 5,4,1 7Z-.63.8,271! 78,236,664 75,6- ,,9 76E,206,664 7.33,86 - 72,23., .c,4 8z,7 9 7., t~- . , 37-1, 2. '- ,7,17 766,3.4,3,9^2 33,333-,003 

EA#.J .32,002,190) (110,080,345) t.1,6595;3) '53,272 3,502,600 61,3M5,677 i6..'394,.&2 (2-,3 ,",L51) 63,57.,640 . 55,83Z.317 69,8651,396 93,557.545 4,15.67tC.3,7T.,!2 

EALAI.3 7,276,110 (102.804,235)(17.,463,F.28)(171,310,555) (170.807,955) (109,722,278) (93,628,196) (118,036i-,7) (54,432,207) 9,142,433 64,; 74.450 13.4,35,845 
EALAN.E$ 
 316,353 (4,469,749) (7,535.3.4) (7,578,720) (7,426,433) (4,770,534) (4,070,791) (5.133,732) (2,366.618) 397,497 2,1124,976 5,862,428 

-1 

http:70.485.05
http:85,9.3,8.40
http:18,413.8.52
http:2,24Z,.63


Tabte D-I4
 

YEAR FOUR NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER TOTAL TOTALUSS 

OUTFLOW 

PERSONNEL 9,151,06 9,151,806 9,151,836 9,151,86 9,151,806 9,151,806 9,151,836 9,151.806 9,151,806 9,151,806 9,151,06 9,151,806 109,821.670 4,774,855 

AUX. INPUTS 1i.,013,450 14,480,565 14,480,565 13,079,220 14,480,565 14,013,450 14,480,565 11,057,700 15,129,612 15,129,612 6,344,676 0 146,689,950 6,377,825 
SPARES 482,3 482,3, 412,3 4u,344 482,344 492,344 4,62,3, 482,344 482,344 4 ,344 42,34 4.2,3.4 5,788,130 251,658 

TRAINING 172,500 172,500 172,5D0 172,500 172,5:0 172,500 172,500 172,500 172,500 172,500 17-,500 172,500 2,070,000 90,000 

MARKETING 3,807,655 3,807,655 3,807,655 3,&07,655 3,807,655 38,307,655 3,807,655 3,807.655 3,807,655 3,37,655 3,67,655 3,807,655 45,691,865 1,986,603 

INTEREST 3,603,141 3.568,699 3.533,848 3,498,582 3,462,f98 3,426.7E9 3,390,250 3,353,277 3,315,864 3,278,056 3,239,696 16,210,491 53,881,542 2,34.2,676 

PRIM. REPAY 3,079,374 3,113,816 3.148,668 3,183,933 3,219,618 3,255,727 3,292,265 3,329.238 3,366,651 3,404,510 3,44-2,819 3,481,585 39.318,204 1.709,487 
TOTAL DEBT SERVICE 6,682,515 6,682,515 6,63-2,515 6,682,515 6,6-2.515 6,6..2,515 6,6r62,515 4.6.Z2.515 6,68-2,515 6,o.2,515 6,6.82,515 19,692,076 93,199,746 4,052,163 

PROC. DAYS 30 31 31 28 30 0 0 0 0 0 0 0 150 

PROD. DAYS 30 31 31 28 31 30 31 0 0 0 0 220 

COTTONSEED 66,545,600 68,763,787 68,763,787 62,109,227 66.545,600 0 0 0 0 0 0 0 332,728,000 14,466.4.35 

COTTONSE B.R. OIL 33,669,523 34.791,841 34,791,841 31.424&,88 34,791,841 33,669,523 34,791,841 E,973,5.0 0 0 0 0 246,939,F36 1C,735.210 
PROC. DAYS 0 0 0 0 0 0 16 29 0 0 0 0 45 

PROD. DAYS 0 0 0 0 0 0 0 15 31 31 13 0 90 
FARM INPUTS 22,139,578 40,127,985 0 0 0 0 0 0 0 0 0 0 62,267,563 2,707,2 5 

SUNFL"-d ED 0 0 0 0 0 0 61,212,422 110,947,515 Ci 0 0 0 172,159,937 7,485,215 

SJ.J .LREED E.R. OIL 0 0 0 0 0 0 0 3,221,670 6,658,119 6,658,119 2,792,114 0 19,330,022 840,436 

-. A,. 156.664.972 178,460,998 138.333,013 126,910,156 136,114,,26 67,979,794 130,7E,,64.8 154,502,246 42,C84,552 42,084,552 29,433.611 33.306,3Z1 1,236,656,749 53,767,685 

IN FLOW ---------. -------------------------------------------------------------------------------------.-------------------------------------.- -....................................................... 

REV DAYS u 0 2 28 31 33 31 3' 31 31 6 0 220 

COTTONSEE 0 0 10,746,414 150,449,796 166,569,417 161,196,210 166,569,41 161 ,196,210 Te.569,417 16.b5,.4,L-7 32,239,242 0 1.182,105,540 51.395,893 

REV DAYS 30 2 0 0 0 0 0 0 0 0 17 31 80 

SUNFLOWERSEED 94.126,489 6,275,099 0 0 0 0 0 C 0 0 85,196,576 155.358,4.62 340,956,627 14,824,201 
TOTAL 94,126,,89 6,275,099 10,746.414 150,449,796 166,569.417 161,196,210 166,569.417 161,196.210 166,569,417 166.569.L'7 117,435,818 155,358,462 1,523,062,167 66,220,094 

EARNINGS (62,538.483) (172,a.,899)(127,58,,599) 23,539,640 30,454,591 93,216,416 35,787,769 6,693,964 124,484,865 124,48.4,365 88,002,207 122,052,C81 286,405,417 12,452,409 

BALANCE 72,297,362 (99,888,537)(227,475,136)(203,935,496) (173,480,905% (80,264,489) (44,476,720) (37,782,756) 86,702,109 211,156,975 299.19,182 421,241,262 

BALANCES 3,143,3" (4,342,980) (9,890,223) (8,866,761) (7,542,648) (3,489,760) (1.933,770) (1,642,729) 3,769,657 9,182,042 13.008,225 18,314,837 

http:155.358,4.62
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TabLe D-14
 

YEA FIVE NNESEER DECEMBER JAWjRT FECRUWV MARCH APRIL KAT JUE JULY AUCJST SEPTEMBER OCTOBER TOTAL TOTAL USS 

O U T FLOL0. ...... .... .... ........ -- .-...--- ---- .-- - - -- - -- -- - ----------------------------------------------------------. ...... ........ ........ ........ .......
 

PERSONEL 10.16.252 i0,016,282 10,016,282 10,016,282 10.016,2F2 10,016,282 10.016,282 -016,282 10,016,282 10,0-6,222 10,-16,282 10,016,2!2 120.195,339 5,225,81% 
AIX. INJTS 15,700,350 16,223,695 16,223,695 14,653,660 16,223,695 15,700,350 16,223,695 12,482,015 17,143,527 17,143,527 1.,719,391 0 17"0,437,60 7,410,330 
SPARES 506,461 506,461 506.161 506,461 5D6,i I 5G6,461 536,4. I 5C)6,161 5'.6,461 5C6, -,5 5 .,4. I 5C6,4 1 6,077,536 26-4,241 
TRAINING 172,500 172,5D0 172,50, 502,500 172,500 172,53c 170,02 172,5 0 17, 50, "7,', 12,002 1?72,513 2,070,050 9,D 
ARKETING 1.1.015 4,,6f1,015 4,6&,Ci5 4,681,0O15 4,681,i5 4,681,015 4 I,015 4,.8I,...055 4,t11,015 .. 'ti l '. L , &02015 4,6I1,015 56,172,1. 7,442,2.9 
KiWEREST 

,Rlk. REPAY 
3,161,703 
3.520.813 

3,122,007 
3.560,59 

3,081,63, 
3.t, 1.678 

3,041,189 
3,641.326 

3,000D,0n5 
3-,b.? 46C2 

2,95,8,1430 
,,2 C, 3 

2,916,3DA6 
3,7t6,2,7 

2,873,M83 
3,52&.33 

,8,58 
0,6513;68 

2, 7& , 
3. ,. 

9 7 
" 

2, 74.,, 7-4. 
3,91; '," 

2,695,003, 
3.9S4 ,, 3 

35.213,40r4 
44,976,782 

1,531,01t 
7,955,51? 

.-BT SIERICE 6,6. 2,515 6,632,515 6,622,515 6,682,515 6,6p2.515 6,68.,515 6,652,515 6,682,515 6.682,515 6,eZ2,515 -6-52,515 6,622,515 E-),190,1 &6 3,4M.6,530 
PROC. OATS 30 31 31 2! 30 0 0 0 0 0 0 0 150 
PROD. OAS 31 31 31 28 31 30 31 e 0 0 0 0 220 
COTTONSEr 69,68,700 72,197,657 72,197.,5T -5,210,787 O9, 868.0 0 0 0 0 0 0 C 39,3.3,5,0 15., IF-,E.48 
COTTOwED B.R. OIL 45,563,252 47,082,027 47,682, C27 42,525,702 47,082.027 45,563,252 47,080,027 12,150.20 0 0 C 331330,513 1-, .27, 414 
P'YC.DATS 0 0 0 0 0 016 29 0 C 45 
PROD. DTS 0 0 0 0 0 o 0 15 31 31 23 0 103 
'ARM INPUTS 26,240,025 47,560,0.5 0 0 0 p z 0 0 . 0 0 73. 800. C7 3.23f,624 

c 0 0 0 ,,rLIXWlSEED4L,,,2, 140,407,2SE 0 ra 0 0 217,919,930 7,471.780 
SUFLOE!RKED S.R. OIL 0 0 0 0 0 0 0 6,618,432 13,6,C,072 13,678,C92 10,148,2.2 0 1,,122,8771,918,386 
TCTAL 179,431,101 205,122,198 157,562,153 144,448,923 155,233,196 83,322,37t 162,7.7,33Z, 52,1 23 ,.)3 22,058,775 1,45.,459, 76,1463,237,3E22.s. 44.9Y ,427 

DAYS 0 0 2 28 31 30 31 30 3 31 6 0 220 
COTTONSEED 0 0 12.460,3.! 174,444,866 193,135,387 186,905,2!4. 123,135,387 86,905,214 193.135,187 173,135,3n7 37,32'.0-3 0 1,370,63S,233 59,592,967 
DAYS 30 12 0 0 0 0 0 0 c 17 31 90 
S0LELC0ESR EED 150,346,899 60,138,760 0 0 3 0 0 c C 03, 1Q,45-6 1,119,T73S 507,767,.27 21,815,995 
TOTAL 150346,839 60,13Z,760 12,46:,3-8 174,4".4,!66 193,135,387 186,905,214 193,135,37 16,956,214 193,135,357 193,135,307 1.40,53,.Q 7 119,77 1,Y ,40,120 o,4086,9t62 

EARNINGS (29.084,202) (14,953,439)(145,101,805) 29,995,943 37,902,191 103,582,E37 30,.-2,249 (6,.41,496) 140,254,994 .10,254,W4 95,67,072 156,060,998 417,946,336 18,171,580 

BALANCE ;92,157,060 247.173,622 102.071,816 132.067,7'59 169,969,950 273,552,788 303,841,037 296,999,541 437,254,535 577509,529 673.126,600 P39,187,598
 
BALANCES 17,050,307 10,746,679 4,437,905 5,742,076 7,389,998 11,893,599 13,210,480 12,913,024 19,011,067 25,109,110 29,266,374 36,486,417 

1-79~ 

http:12,150.20


Table D-14 

YEAR SIX NOVEPMEIt DECEMBER JANJARY rEEPJARY MARCH APRIL MAY JUNE JULY AJS, SEPTENSEA OCTOCER TOTAL TOTAL USt 

PERSONEL 10,964,672 11),964,6-2 10,gr..,.72 10,9,.,672 1O, 672 1C,964,672 0,94672 1C.9o',4672 10,96A.,6772 -,'.,7,,2 I .9-46 T2 131,57 ,058 5,720,698 
AUX. II-2PuTS 

SPARES 

.,,T_,250,360 

506,461 

17,823T72 

506,461 

17,125,372 

506t,4. 

16,100,336 

506,461 

17,825,372 

50,461 

17,250,360 

5Cv., 4 

16,675, 48 

506,461 

15,471,-250 

506,461 

19,184.353 

506,/ 61 

' " 

s5e.,,l1 

,500 

5C,6,461 

'-,,K,2.8 6,550 

SE0,461 

195,-14,520 

6,C77, S36 

8, 478,E92 

264,241 
TRAINIXG 172,500 172,573 172," 1177,. 7,50) "77,5 2 172,5, ",',, 17e, 5,,,so 17',5 03 2,C7-,o 00- , 
MARE!T N 5,091,124 5,091,174 5,N',24 5,Cr,,1i. '1,1241 ,2124 r'224r'D,0,.>, 5,0,9,I2, . 2,- 5.fl,4 02h'5,',. t '24 t1 ,4?2 23! 
IKTEREST 

PRI. tEftT 

2,652,71M 

4,029,729 

2,6or,,oI 

4,073,5,2 

?,560,6A", 

4,12,E34 

2,513,80f" 

41,,68,716 

2,466,356 

4,216,159 

2,18,344 

,!.2,'72 

2. 97"S5 

,31 7,'o 

2,3-2,554 

,1, ,'31 

ZY' 

4,41 ' 

2,224,6, 

.,4 2,351 

,'?,01 

, 3,C'5 

Z,117,.25 

A,4,521 

28.,62, 27 

51,SOZ, 59 

1,247,3C6 

',,,-
TOTAL DEBT SERVICE 6,6-2,515 6,f 52,5 ", t " 55 e,68.,5 1.:2,5,,..,5', .. c,63 .5,0 6,c-2,7', -. -

",
S , , 15 -.. , 515 .,', , - ,56 427 

PROC. DAYS 
PPO. DAT 

30 

30 

31' 
31 

31 

31 

:E 
28 

10 
31 

C 
30 

0 
29 

0 
00 

C 

C 
0 
0 0 

150 
210 

CTICS'E 66,692,850 6.8,915,955.V5, 4.5 62, 26, 60 66,692,850 L . 0 0 C 0 233, 464,253 14,49,,4 
CUTTCS1EED B.R. OIL 55, Tr2,289 57,631,365 57,631,75 52,05-. 136 S7,631,365 5,T72,?O0 53,913,212 0 0 0 , 
PROC. DAYS 227, 0 0 0 
- CATS C' 00 2 31 31 30 3 

•A:' :RPUTS 33,813,925 61,287,74C 0 C 0 0 C 0 0 2 "0,165 ,3,55 
:A,-'SEED0 C s0 0 1G6,211,67, 

1 
-,503,6,3 0 0 0 C 298,72u,335 2,7 7,8- 1 

SUNF LrT3REED B.R. OIL 

TOTAL 

0 

196,946,696 

0 

229,077,69. 

0 

167, 78;,954 

0 

153,818,40.4 

0 

165,566,159 

0 

96,43r,c21 

0 

202.217,507 

1.1,,2,114 

2V3,'",97 

14,610,689 

57,212,311 

14,610,89 

57,212,311 

14,139,376 

56,122,148 

1.,413,9-8 51,557,506 2,459,022 

26, f-'7,759 1,650,27*,59 71,70.950 
INFLOW-
DAYS 0 2 2 222 31 "' "" 3 212 
COTTOSEE 

DAYS 
0 
30 

0 CC 
22 

68,9 176,941,7S4 195,B899,832 
c 

160, 564~133 89.7 
,-

1225 E,3 
I7 

'Q, , E32 ~* '5 0 
31 

1,327, 002 *331 
110 

, 5 0402 

S"LO RSEED 182,C51.393 133,504,355 C 0 0 c 0 4 .. 0 183,33 ,7L 21,,,495,., 7 09,027 30,Y22 71 
lUL 182,051,393 133,504,355 1 633,0, 176,r41,784 195, e99,832 i. 5, 3 19. j?,E3 ' 9,51., 403 9s . -E37 153,34,7t5 210,2,5 ,.-".2,02,440,.a 8-, 54 779 

EA hINOS (14,895,303) (95,573,339)t155. 5" Z55) 23, 123,350 30,332,q74 93. 142. (4,317,6,') ('3,5-;,5 1) 38, e-07,522 1,-1, "2 c,212637 13, & 7,735 'S, 177, &49 14,7,341 
BALANCE 824,292,295 728,718,957 573.567.7-2 596,691,082 627,C24,055 720,16",614 715,84t.,9,3 .7,2, 

7 
4-0 F01,034,, 43.,, 7 ,'41, 557.713 1,225,35,4?48 

BALAN3E$ 35,23, 795 31,683,433 24,937,726 25,943,091 27,261,915 31.311,504 31,123,780 28,793,3t7 34,823,257 3-,724,3. -5.243118 52.77,759 

PLU 62 DAYS 420,990,989 

TOTAL 1,646,356,436 

TOTAL USS 71,580,715 

IF 



TABLE D-15 
 AMOIT ZA.''CI
2:4 TL1;1.,1 

Month Interest 


1 862, 500 
2 85S,044 
3 847,494 
4 82'9,850 
5 3 i 
6 124,275 
7 81,, 340 
8 80: , 307 
9 800, 173 

10 791, 31, 
11 783, C0 
12 77 ) 157 
13 766, 609 

14 757,954 

15 749, 191 

16 74,,,318 

17 731 335 

18 722 239 

19 71 ,029 

20 703, '04 

1694263 

22 68.1, 704 

23 675 325 

241 65, 225 

29 65, 303 

_.45 257 
27 635,085 
23 624 -86 
29 61 358 
30 60- -00 
31 59,, 110 
.32 582,286 
33 571,327 
34 560,231 
35 548,997 
36 537,621 
37 526,104 
38 514,443 
39 502,636 

LOAN ONE :tUPPL1 

PE 
PriIIC ip, 1.: 


(Annual) Intero .t.: 
(Hcnks)
erm:72
 

Prin 1 

556, 206 
893,962I7, 
611.512 
6j9,]I5 

6K,6 
634, 


642, 
6,-O ' 


65b, 

C 
6'75, 4(Th 
653, 
6C2. 397 


701, 0!2 

70 9,3 

718,tR 

;:: 7''7, 
73.3' 


415,, I 
755,32? 

764743 
774, iL 

"13,9] 

793,: 


Bl..,749 
"123,92 

:344, t, 
5, . 

86:9 

876, 7, (1 
887,679 
898,775 

910,00' 

921 36. 
932,902 

944,563 

956,370 


181 

ESIE5 CIEDIT 

69,000,000
 
It.00% 

1,459,006
 

P i I iance 

68,4 ,494 
'99,'7-2 

67, 1.1, O. 
C,5, b F6 

, . , 

,o . :3 

, 4 

, 5 
., 7 '/3 

1 2 , t061 
14,, "8 

6 ' 3::1 


5) 35, 

5 4,2.!,454 


; 6t ,, 6'/ 
5/ 9,G) 5 

' 

, 3.'i 
554.1 0 

5,: '',317 

54 ,0o2 005 

33 O?,2 

52 ,24,3 


, 030.,7):0,540 

,. 6 31 


4' 8'.
8"70 


4, 1 

4 " 0 2 


.3.. .,.,60 

4 4 "1 '1 

4; 3 90] 

470 u181 

44,818,502 

43,919,728 

43,009,718 

42,088,334 


41,195,432 

40,210,869 

39,254,499 


YTD Interest YTD Principal
 

862, 500 596, 506 
1,717,544 1,200,468 
2, 565,038 1,811,980 
3 ,404 ,388 2,431, 136 
4,236,999 3,058,031
 

'j85,61,273 3,692,762 

, 7 67,61.1 4,335,427 
6 685 9,.1 4,)86, 126 
7 88u, 095 5,644,959 
8 278,033 6,312,027 

,632 6,987,433
 
9, 3, 789 7,671,282
 

766 609 692,397 

1,524,563 1,393,449 
2,273 75 2,103,264 
3,014,072 2,821,952 
3,745,407 3,549,623 

467, 645 4,286,390 
5 180, 674 5,032,367 
'8C,0,I 1,379 5,787,669 
6, 578,642 6,552,411 
7, 63,246 7,326,713 
7 938,371 8,110,694 
8603,596 8,904,475 

655,303 803,703 
1,300, 560 1,617,452 
1,935,645 2,441,373
 

2,560,431 3,275,593 
3,174,789 4,120,241
 
3,778,589 41,975,447
 
.1,371,699 5,841,343 
4,953,985 6,718,062 
5,525,312 7,605,741 
6,085,543 8,504,516
 
6,634,540 9,414,525
 
7,172,162 10,335,909
 

526,104 932,902
 
1,040,547 1,877,465
 
1,543,183 2,833,835
 



Month Interest Princ ipal Balance YTD Interest YTD Principal 

40 490,681 968,325 38,286,174 2,033,864 3,802,160 
41 478,57"7 980,429 37, 305,746 2,512,441 4,782,588 
42 46 6,322 992,684 36, 313,062 2,978,763 5,775,272 
43 453,913 1,005,093 35,307,969 3,432,676 6,780,365 
44 441,350 1,017,656 34,290,313 3,874,026 7,798,021 
45 428,629 1,030,371 33,25J,936 4,302,655 8,828,398 
46 415,749 1,043,257 32,216,679 4,718,404 9,871,655 
47 402,708 1,056,297 31,160,381 5,121,113 10,927,952 
48 
49 

389,505 
376.136 

1,069,501 
1,02, 870 

30,090,880 
.9, 008, 010 

5,510,617 
376, 136 

11,997,454 
1,082,870 

50 362,600 I,096,40U 11!605 738,736 2,179,276 
51 348,895 1 ,110, 111 2,901 ,494 1,087,631 3,289,387 
52 335,019 1,123,98- 25,u77,506 1,422,650 4,413,374 
53 320,969 1,138,037 24,539,469 1,743,619 5,551,411 
So 306,743 1,152,263 23,)87,207 2,050,362 6,703,673 
55 292,340 1 ,166,66r 221 0, 5-11 2,342, 702 7,870,339 
56 277, 75'7 1 ,181,249 21 ,038,292 2,620,459 9,051,588 
57 262,991 1,196,01 19, 43 ,277 2,883,450 10,247,603 
58 248, 041 1,210 96 18, 2,31: 3,131,491 11,458,568 
59 32 ,904 1 226,10,: 17,.06,210 3,364,395 12,684,670 
60 217,578 1 241 42 16, >4,782 3,581,973 13,926,099 
61 202,060 1,256, 94 14,,07 836 202,060 1,256,946 
62 1St, 348 1 272,65) 13, 35 178 388,408 2,529,604 
u3 
64 

17, 440 
154 ,333 

1 283, 56m 
1 304,673 

1, 3.,; 611 
11 , 1,938 

558,847 
713,180 

3,818, 170 
5,122,844 

65 138,024 1 320,92: 9,720, 956 851,204 6,443,825 
66 121,512 1,331,44 8,363,462 972,716 7,781,319 
67 104,793 1,354,213 7,029,250 1,077,510 9,135,532 
68 87,866 1,371,140 5,6,8 10 1,165,375 10,506,672 
69 70, 726 1,38,280 4 269, 8.30 1,236,102 11,894,952 
70 53,373 1,405,6J3 2,864,197 1,289,474 13,300,585 
71 35,802 1,423,203 1,440,994 1,325,277 14,723,788 
72 18,012 1,440,994 (0) 1,343,289 16,164,782 

182
 



Table D-15 AMORTIZATION TA BLE 

LOAN TWO LMH 'TH8V)UGjH DFI 

Pric I : 59,934,400 
(Annual) Iriter,-st : 7.00% 

(Months) Term: 120 
P:1yment : 695,889 

Month Interest Principai Da lance YTD Interest YTD Principal 

1 349,617 346,272 9, 588, 128 3,19,617 346,272 
2 347,597 348,292 , k 3 36 697,215 694,564 
3 345,566 350,323 5 , 1,042,780 .1,044,887 
4 
5 

. 43,522 
341,467 

352,367 
354,423 

E4: 
9 

1,3 6,303 
-127,769 

1,397,254 
1,751,677 

6 
7 

339,399 
337, 320 

3 , '0 
352, .0 

/ .1 :9(67, 169 
, 404,488 

2,108,167 
2,466,736 

8 335,228 3t; , , ' , 2 ,739, 71b 2,827,397 
9 333, 124 32,72 5 2,072, 84.0 3,190,162 

]0 331,008 3,.-,%. . 3,03,848 3,555,044 
]1 328,880 3>1,010 1,-732,728 3,922,053 
12 
13 

326,739 
324, 585 

3t-9, 1 1 
371, 304 

5 
55 

, 19: 
"1 , 2 

4,059,467 
324, 585 

4,291,204 
371,304 

14 322,419 373,470 54, f9i,423 647,005 744,774 
15 320,241 375,648 54 52? 774 967,245 1,120,422 
16 318,050 3/7,S40 54,144,931 1,285,295 1,498,262 
17 315,845 380,044 93,764,91 1,601,140 1,878,306 
18 313,629 382,261 93,382,630 1,914,769 2,260,566 
19 311,399 384,491 12,6,140o 2,226,168 2,645,057 
20 309,156 386, ?33 5 ,406 2,535,323 3,031,790 
21 306,900 388,i8i9 52,222,417 2,842,22.3 3,420,779 
22 304,631 391,258 51,831,158 3,146,854 3,812,038 
23 302,348 393,541 l,.137,618 3,449,203 4,205,579 
24 300 053 395, 36 1,041 71 3,749,255 4,601,415 
25 297, 744 398, 145 50, 43, 636 297,744 398,145 
26 29S,421 400,468 50,243,168 593,165 798,613 
27 293,085 402,804 419 ,'40 364 886,250 1,201,418 
.8 290,735 405,19 4 ,13, 210 1, 176,986 1,606,571 
29 2H8,372 407, 517 4 , 0:17 ,693 1,465,358 2,014,088 
J0 285,995 409, 894 4' ,17, 708 1,751,352 2,423,983 
3 283,604 412,285 4 -,,205,513 2,034,956 2,836,268 
32 281,199 414,690 4,, 790,823 2,316,155 3,250,959 
33 278,780 417,109 47,373,713 2,594,935 3,668,068 
34 276,347 419,543 46,954,171 2,871,282 4,087,610 
35 273,899 421,990 46,532,181 3,145,181 4,509,600 
36 271,438 424,451 46,107,729 3,416,619 4,934,052 
37 268,962 426,927 45,680,809 268,962 426,927 
38 266,471 429,418 45,251,384 535,433 856,345 
39 '263,966 431,923 44,819,461 799,400 1,288,268 

183 



Month Interest Principal Balance YTD Interest YTD Principal
 

40 261,447 434,442 44,385,019 1,060,846 1,722,710
 
"
 41 258,913 436,977 4 1,Q4,042 1,319,759 2,159,687 

42 256,364 4_-j,526 -43,58,517 1,516,123 2,599,213
413 253,800 44,090 C 6, 427 1,U8.9,922 3,041,302 
4.1 251,221 444,668 42 621,759 2,081,143 3,485,971 
45 248 ,627 447,2132 4? 174,49, 2, 329, 770 3,933,233 
16 246,018 419,871 41 724,t-5 2,575,788 4,383,104 
47 243,394 152,496 41, 27210 2,819,182 4,835,600 
13 240,754 45, 135 L',1,i 95 3,059,936 5,290,735 
49 238,099 457,790 4), 35v 2()-1 238,099 457,790 
50 235, 429 4 ,461 >-, 3, 7144 473,52P 918,251 
=1 232, 743 463,147 9,43% 597 706, 271 1,381,397 
02 230,041 465,849 ,o u- 74) 936, 311 1,847,245 
:3 -27,324 
 468,566 '01 1,163, 635 2,315,811
 
r4 124,590 471, 299 02 
 1, 388, 225 2,787,110 
z5 221,841 474,048 3 5 i3 1,610,066 3,261,158 
.6 219,076 476, 13 0/3i U 3 1 829,142 3,737,972 
07 216,294 479 595 .4 ,-, 2,045,436 4,217,567 
3 213,497 4.2 393 1 (7038 2,258,933 4,699,959 

09 210,683 4.35, 206 i, 2,C469, 616 5,185,166 
,0 207,952 4-2 037 A.3 - 2,t677,468 5,673,202 
':1'i 0 05 4 ,0 4 , ,86.'(j 205,005 490,884 
2 142 4)3, 7.7 . ',d 40/ 147 984,631 

,-)9 262 4.u,, 62 / i o.! -34 606,409 1,481,258 
64 196 365 4,9,524 i t) 3, 009 802, 774 1,980,783 
t; 5 193,451 502,438 _. tut, (5 1 996, 225 2,483,221 
t6 ' 0 520 505, 361t 3' 2 1 16, 745 2,988,590 
o7 17 572 538, 31.' 3 ' 0 1, 374, 317 3,496,908 
u8 184,607 511, 282 3 1., 602 1 558, 924 4,008,190 
69 181, 624 514,26' 3(;, ._z1 3 I 1 740, 548 .4522,455 
70 1 7 ,621 517 ,26 3 101 073 1,919, 173 5,039,720 
71 175, 607 520 282 :2I'83 'iU 2,094, 10 5,560,002 
72 172, 572 5:3 ,317 2 U60, 4/3 2, 21,352 6,083,319 

16', 519 526, 370 2 5 3 104 169, 519 526,370 
74 166,449 529,440 2, 004,663 335,968 1,055,810
 
75 163,361 532 525 27 42 135 499,329 1,588,339
 
76 160,254 535,635 2, 3, 500 659,583 2,123,974
 
77 157,130 538,760 26,,i97,740 816,71-1 2,662,733
 
78 153,987 541,902 21,005,837 970,69) 3,204,636

7 150 82u 545,063 2.,310,774 1 ,121,52!5 3,749,699 
13 147,646 548,243 24,762,531 1,269,171 4,297,942 
91 144,448 51,441 4 211, 010 1,413,619 4,849,383 
8? 141,231 54,5tb 23.56,432 5,404,041" 1,554,851 
03- 137,996 557,8i93 23 09,8 539 1,692,847 5,961,935 
f4 134,741 561, 148 22, 37, 391 1,827,588 6,523,082 
85 131,468 564,421 21,972,970 131,468 564,421 
86 128,176 567,714 21,405,256 259,644 1,132,135 
87 124,864 571,025 20,834,231 384,508 1,703,160 
88 121,533 574,356 2o,259,875 506,041 2,277,516 
89 118,183 571,707 19,682,168 624,223 2,855,223 
90 114,813 581,077 19,101,092 739,036 3,436,299 
91 111,423 584,466 18,516,626 850,459 4,020,765
'1. 105,014 5,87,76 11,928,750 958,473 4,608,641
 
93 104,584 591,305 17,337,445 1,063,057 5,199,946
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t.'l S tIf PI YT Interest YTD Principal- = . : = s-- = t  - -7  - -- 7_ - - Z =- = 

94 101, 135 594, 7 4 4 691 
9 .. ' -6 	

,L1e.,1'1? 5, 194,1700
" i' . It ,",. '.( , i.- I , W )H9t, 	 6, 39)2 , 923s'; 176 601, 	713 1 51, 75,

97 1, 35t ,034 6,994, 6369 660 605 2 3 1 -' ,531 "0 f,( 60, 22398 81, 136 608, 75 4 1. 1 ',778 177, 802 1,213, 97799 8 3,S85 612, 305 1.3 ',,,I 	 13 261, 386100 	 1,826 ,28180,013 615,876 13 10 ), 57
101 	 3,11 ,399 2,442, 15876, 420 619, 469 19 4. 1,128 417, 819 3,061, 627102 72,807 623, 083 11 &~',045 
 490,626
103 69, 	 3,684, 710172 626, 717 1 1, !1, 328 59, 798
104 	 4,311 ,42765, 16 630, 	3 '3 10 ttIY,',I,
105 	 u25, 314 4,941,80061, 839 634,050 ? 96'.,94. 687, 153106 	 5, 575,85058, 140 637 ,749 9 329, 1.5 745, 293 6,213, 599107 54,420 t,.11,409 8 6,i',t50 799, 713 6,855,068108 50,t78 645,211 
 8,042,475 
 850,391 
 7,500,279
109 46,914 648, 9 7,393,0 46,914110 	 648, 97543, 129 u52',7' 6 740,740 90,043 1,301, 735111 39, 321 656, 5, 9 084 172 129, 34 1,958, 303112 35, .;,i ' f0,3C 5, ,; 773 164, 8.5 2,618, 702113 31,-39-3 ,'6 
114 	

4, -' 51 5>' 196, 494 3, 282, 95227,7.,: '4,1 ,1051, 3' 8 224,258 3,951,077115 23, 06 , 3 '1 ,75 24,1 	14 4,623, 100 

S5 299 0,1317 16,E ,] ,,q,118 	 Ot. ' 4,12 , ,"37 S 	 8' 3;, 694 284 ,074 5,978, 929]29, 1 1119 	 6,662, 7818, R7.;,,'. ,,, 3 304, 	 1O120 	 7, 350, 6224,0 6 , '3 0 30, 195 8,042,175 
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Table D-15 AMORTIZATION TABLE
 

LOAN THREE LONG TERM CONSTRUCTION
 

Principal: 39,922,200 
(Annual) Interest: 16.00% 

(Months) Term: 120 

Payment: 668,749 

Month Interest Princiral Balance YTD Interest YTD Principal 

1 
2 

532,296 
530,477 

136,453 
13B,273 

39,'75,747 
39,647,474 

532,296 
1,062,773 

136,453 
274,726 

3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
24 
15 
16 

523,633 

526,765 
524,972 
522,953 
521,009 
519,039 
517,043 
515,021 
512,971 
510, 894 
508,789 
506,656 
504,495 
502, 305 

140,116 
141,984 
143,878 
145,796 
147,740 
149, i0 
151, 7 0b 
153,729 
155,778 
157, 55 
159,160 
162,093 
164,254 
166,444 

3 1, 5 0 7 ,3 5 8 

39, 365,313 
3 221,49( 
3j,075,70 
38 ,27, -lO 
38, 778 250 
38,626,1514 
38,472,816 
3,,317,037 
8,159,182 

37, 95.9, 222 
37,837129 
37,672,875 
37, 506430 

1,591,406 
2,118,170 
2,643,042 
3,165,995 
3,687,005 
4,206,044 
4,723,087 
5,238,108 
5,751,079 
6,261,973 

508,789 
1,015,445 
1,519,940 
2,022,245 

414,842 

556,827 
700,704 
846,500 
994,240 

1,143,950 
1,295,656 
1,449,384 
1,605,163 
1,763,018 

159,960 
322,053 
486,307 
652,752 

.17 

18 
29 
20 

500,086 
497,837 
495,558 
493,249 

168,663 
7170,912 
173,191 
15S,500 

37,337,767 
37, 166,855 
36,993,t)6 
3,818,163 

2,522,331 
3,020,168 
3,515,726 
4,008,975 

821,415 
992,327 

1,165,519 
1,341,019 

21 
22 
23 
24 

490,909 
488,538 
48b,135 

483,700 

177,840 
180,212 
182,614 
185,049 

3b,640,323 
36,460,111 
36,277,497 
36,092,447 

4,499,884 
4,988,421 
5,474,556 
5,958,256 

1,518,859 
1,699,071 
1,881,685 
2,066,735 

-
26 
27 
23 
29 
30 
31 
32 
33 

481,233 
478,732 
476,199 
473,632 
471,030 
468,394 
4t5,722 
463,015 
460,272 

187,517 
190,017 
192,550 
195,118 
197,'19 
200,35C 
203,027 
205,734 
208,477 

35,904,931 
35,714,914 
3b, 522,364 
35,327,246 
35,129,527 
34,929,171 
34,726,144 
34,520,410 
34,311,933 

431,233 
959,965 

1,436,164 
1,909,795 
2,380,825 
2,849,219 
3,314,941 
3.777,957 
4,238,229 

187,517 
377,533 
570,08. 
765,202 
962,921 

1,163,276 
1,366,303 
1,572,037 
1,780,514 

34 
35 
36 

457,492 
454,676 
451,821 

211,257 
214,074 
216,928 

34, 100,676 
33,886,603 
33,669,675 

4,695,721 
5,150,397 
5,602,218 

1,991,771 
2,205,845 
2,422,773 

37 
38 
39 
40 

448,929 
445,998 
443,0.8 
440,018 

219,820 
222,751 
225,721 
228,731 

33,449,855 
33,227,103 
33,001,382 
32,772,651 

448,929 
894,927 

1,337,955 
1,777,974 

219,820 
442,571 
668,293 
897,023 
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h,M. I,niYID 

41 43t, 969 

42 433, 878 

43 430, 747 

44 427, 573 


45 4?. 3 88 


464 , 4. ,099
4.7!* ,,, 

4i 4 0t 
, 


51 404, 143 


4 ,, 

52 400, 615 

53 391,040 

54 39 417 

55 302, 746 


3,5. 026 
-1 3 8 2 E,
58 3 7 436 


.....
', 

90} 370,o43 
3,,, .1 


o2 3 ,6 " 0 

32 )3'5J 


,,4 ' . ,121 

3S 

34 3 

tK 34, 


R68 337 3 2 


'o'9 3 ',O? 
,'0

323 6, 

'2 ~
,...... 

73 314,2 
74 309, 1".1 


/5 3()05 ?122 

76 300," 

77 295, 3>3 


"' 


205 , .7 

0 2% .25 


,01 21>3..5 


2' , ; V 

e 3 264, 176 

84 259, 086 

85 253, 624 

86 248, O9 

87 242, ; O 


2 3 6
88 , /-6 
89 231,037 
90 225,201 
91 219,287 
92 213,294 
93 207,221 

.. 	 mt-

.3 ,781 14, ' 8 1
-. 
23;,671 3 ,30o,,O00 
2'J., 003 32 061,19097 
241, 1fl, 2: 026, 21 


" ' ', " 
, , •087,o ' 
24', ' o" 	 ',, 3i ' f;,
{ 	 , 

3. t: 

. . ' ; 
5 ) 

P;,,nt, o 4 19 

Ut8,1j.; 2' 
 7, 5 

2: I, 2 t05, 2-, o 

2,5,33:2 2' -0,A3 

23,88-3 >3' ' '9 

4u 
, , 1 2
'9,j1) 313 ' '-',' 403950,
) 

•. 
, , -' . I, I 


" 
t) '0 ? , 

'10 9') -
' , , 2 


,] 


. t 1 

, .t'5 , .5 


331 C. 4 62
t, 2,017, 
'3' 
 ,

;.',.I ' .!2. 4 ", 4b i3,,4 
' :2 3 ' < 

"' '" . 1..o 

3,121 233',4 	 007 

169 


, 7 2 510 53, 

t,, L 
 , 15 , I '-. 

." ,.7 '1 "' 1 .'':": ' , " I2 ,.,3 , 

W3-9 4 12 
 21 01 ,95 

360, '34 
 20 t,-" 371 


3 
 63/ 

;o,9'.4 19 35, 713
44,273 19,431, 440 

409,663 19 021 ,777 
415, 126 
 18, 1Ot, 651 

420,6f)1 18,1s5,991 

426,26) 17, !51, 721 

431,953 17, 3 2/ 7t,8 

437,712 16,890,,0.6 

443, 5401 16,446,508 

449,462 15,997,045 

455,4.55 15,541,590 

461,520 15,080,062 


YTDIn V's 

2,214,942 
2,648,820 

3, 079 57 

3, 507, 140 

]l9 3 1 , 4 9 8 


4 	 352, 597
.	 7 7 0 3 9 4 


770, 9845 


411,060 
8 18, 685 


1,222 820 

1 ,623, 443 

2,020, 482 

2 	 413, 899 


803, 645 


3 	 189, 671 

-	 571 ,9271

5 63 

324,i928 


, 9 571 

266, 6 

729, 309 


1, (0 ," 

1 ,442 ,29 

,/9 - 523 


2, 1 , 

2, 4 30, 189 


510 


, 15( , 12
 
/8, 8 35 


3,02 721 

" 12 2,0090 9' 

314, 62B
024 535 


929 ,657 
1,229,931 
1 	 525,292
1,015, b7, 

2, 101,012 

2, 381,237 


2,656,282 

2 926,078

3, 190,554 

3, 449,640 


253,624 

501,712 

744,192 
980,989 

1,212,025 
1,437,226 

1,656,513 
1,869,807 
2,077,028 


Pri tc I pa 

1,128,804 
1,363, 675
 
1,601,677
 

1,842,853
 
" 8 2454
 

2,334, 895
2 ,5 8 5 ,04 7
 
, 	 84, 146
 

257, 689
 
518,814 
783,420
 

1,051, 554
 
1,323,264
 

1,598, 596
 
1,877, 600
 

2,160, 323
 
,44, 816
 
, 37, 19
 
0 1,I 313
 

. 9,329120
 
302, 081
 
6;0'1 190
 

10 3t0
 
1, 232 706
 
1 55 224
 
1 ,73, 90i5
 

2 201 055
 
2 532, 4
 

SC )h 
,t 1 ' 

1 	 )..1
.1,):90 2
 

2, 1
12 963
 

1 	 076, 5Y) 
1 1,5,066
 
1,0],,45.;

2, 19, 021 

, 580, 233
 
2 116 ,75,
 
3 .. u, 46
 

3, 761 415

4, 165, 688
 
4, 575, 351
 

415, 126
 
8 3 5,78t)
 

1,262,055
 

1,694,008
 
2,131,721
 
2,575,269
 

3,024,732
 

3,480,187
 

3,941,715
 

187
 

http:455,4.55


Month IntertiL Principal Balance YTD lnterest 
 YTD Principal 

94 201, 67 '67, 682 14,612,380 2,278,096 
 4,409,3995 194, 1:32 173,918 14,138,162 2,472,927 4,883, 31496 188,513 
 480,236 
 13,658,226 
 2,661,440
97 182, 110 486,640 5,363, 551
13, 171, 587 
 182, 110
98 175, 621 486,640
493, 128 
 12, 678,458 
 357,731
99 979, 768
169,046 ,199 703 12,178, 755 
 526,777
100 1,479,471
162 A 3 506, 366 11,672, 390 689, 160
101 1,985,837
155, 632 
 513, 117 
 11,159, 272 
 844,792
10? 1,18 790 2,498,95419, 959 10,639, 313 993,583 
 3,018,913103 141, 858 
 526,892 
 10,112, 421 
 1,135,440
104 134, 832 523, 917 
3,545,805

9,578, 505 1,270,272
105 127, 113 4,079,722
541,036 
 9,037,469 
 1,397,986 
 4, 620, 757
106 120, 500 548 250 8,489, 219 1,518,485 5, 169,00"
107 113, 190 555, 0() 7,933,659 1,631,675108 105, 782 5,724,567562,967 7,370,692 1,737,457109 6,287,53498, 276 570,473 6,800,219 
 98,276
110 90,670 570, 473
578,080 
 6,222, 139 
 188,945
111 1,148, 553
82, 962 585, 787 5,636, 352 
 271,907 
 1,734, 340
112 75 ,151 593, 598 
 5,042, 754 
 347,059
113 2,327,938
67 237 001, 513 
 4,441, 242 
 414,295
114 59, -17 2,929,451
609,533 
 3,931, 709 
 473,512
115 3,539,98351 o9%) 617,660 3 214, 049 524,601116 4,156,643,1 .) t'1),895 2, 588, 154 567,455117 3.,50' 4,782, 538634,241 
 1,953, 913 
 601,964
118 26, 052 5,416, 779
642,697 
 1,311,216 
 628,016
119 17,483 6,059,476651,266 
 659,950 
 645,499 
 6,710,742
120 8, 799 659,950 0 
 654,299 
 7,370,692
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Table D-15 AMORTIZATION TABLE
 

PHASE TWO
 
LOAN FOUR SUPPLIER'S CREDIT
 

Month Interest 


1 1,677,016 
2 1,662,518 
3 1,647,839 
4 1,632,977 
5 1,617,929 
6 1,602,692 
7 1,587,265 
8 1,571,645 
9 1,555,831 
10 1,539,818 
11 1,523,605 

12 1,507,190 
13 1,490,569 
14 1,473,741 
15 1,456,702 
16 1,439,450 
17 1,421,983 
18 1,404,297 
19 1,386,390 
20 1,368,259 
21 1,349,902 
22 1,331,315 
23 1,312,496 
24 1,293,442 
25 1,274,149 
26 1,254,616 
27 1,234,838 
28 1,214,813 
29 1,'.94,537 
30 1,174,009 
31 1,153,223 
32 1,132,178 
33 1,110,870 
34 1,089,295 
35 1,067,451 
36 1,045,333 
37 1,022,939 

38 1,000,266 

39 977,308 

40 954,064 


Principal: 

(Annual) Interest: 


(Months) Term: 

Payment: 


Principal 


1,159,826 

1,174,324 

1,189,003 

1,203,866 

1,218,914 

1,234,150 

1,249,577 

1,265,197 

1,281,012 

1,297,025 

1,313,237 


1,329,653 

1,346,274 

1,363,102 

1,380,141 


1,397,392 

1,414,860 

1,432,546 

1,450,452 

1,468,583 

1,486,940 

1,505,527 

1,524,346 

1,543,401 

1,562,693 

1,582,227 

1,602,005 

1,622,030 

1,642,305 


1,662,834 

1,683,619 

1,704,664 

1,725,973 

1,747,547 


1,769,392 

1,791,509 

1,813,903 


1,836,577 

1,859,534 

1,882,778 


Rs
 
134,161,300
 

15.00%
 
72
 

2,836,842
 

Balance 


133,001,474 

131,827,150 

130,638,147 

129,434,281 

128,215,367 

126,981,217 

125,731,639 

124,466,442 

123,185,430 

121,888,406 

120,575,168 


119,245,516 

117,899,242 

116,536,140 

115,155,999 

113,758,607 

112,343,747 

110,911,201 

109,460,749 

107,992,166 

106,505,225 

104,999,698 

103,475,352 

101,931,951 

100,369,258 

98,787,031 

97,185,027 

95,562,997 

93,920,692 


92,257,858 

90,574,239 

88,869,575 

87,143,602 

85,396,054 


83,626,663 

81,835,153 

a0,021,250 


78,184,674 

76,325,139 

74,442,361 


YTD Interest YTD Principal
 

1,677,016 1,159,826
 
3,339,535 2,334,150
 
4,987,374 3,523,153
 
6,620,351 4,727,019
 
8,238,279 5,945,933
 
9,840,971 7,180,063
 
11,428,237 8,429,661
 
12,999,882 9,694,858
 
14,555,713 10,975,870
 
16,095,531 12,272,894
 
17,619,136 13,586,132
 
19,126,325 14,915,784
 
1,490,569 1,346,274
 
2,964,309 2,709,375
 
4,421,011 4,089,516
 
5,860,461 5,486,909
 
7,282,444 6,901,769
 
8,686,741 8,334,314
 
10,073,131 9,784,767
 
11,441,390 11,253,350
 
12,791,292 12,740,290
 
14,122,607 14,245,817
 
15,435,104 15,770,164
 
16,728,546 17,313,564
 
1,274,149 1,562,693
 
2,528,765 3,144,920
 
3,763,603 4,746,924
 
4,978,416 6,368,954
 
6,172,953 8,011,259
 
7,346,962 9,674,093
 
8,500,185 11,357,712
 
9,632,363 13,062,377
 

10,743,233 14,788,349
 
11,832,528 16,535,897
 
12,899,979 18,305,289
 
13,945,312 20,096,798
 
1,022,939 1,813,903
 
2,023,205 3,650,480
 
3,000,513 5,510,014
 
3,954,578 7,392,792
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M, nth 1 nterest. PrcipaI 8, lan11co Y'L Intere9t YTD Principal 

41 930,530 
 1,906 313 
 72,536,048 
 ',885,107
42 906,701 9,299,105
1,930:142 
 70,605,906 
 5,791,808
43 882,574 11,229,247
1,954,269 
 68,651,638 
 6,674,382
44 858,145 13,183, 516
1,978,697 
 66,672, 941 
 7,532, 527
45 833,412 1 ,162,213
2,003,431 
 64,669, 510 
 8,365,939
46 808,369 17,165,643
2,028,474 62,641,036 9,174,30847 783,013 2,053,830 29,194, 11760-,587,207 
 '6,'57,321
48 757, 340 21,247,9472,079,502 
 58,507, 705 
 10,714,661
49 731,346 2,105,496 23, 327, 44956,402,208 
 731,346
50 705,028 2, 105,496
2,131,815 
 54,270,393 
 1,436,374
51 678,380 4,237,311
2,158,463 
 52,111,931 
 2, 114,754
52 651,399 6,395, 7742,185,443 
 49,926,488 
 2,766,153
53 624,081 8, 581 2172,212,761 
 47, 713, 726 
 3,390,234
54 596,422 10, 793,978
2,240,421 
 45,473,305 
 3,986,656
5r 568 416 13,034, 3992,268,426 
 43, 204, 879 
 '1,555,072
56 540,061 15, 302,825
2,296,781 40,908,098 
 ',095,133
57 511,351 17,599,607
2,325,491 
 38, 5821,606 
 5,606,484
58 482,283 19,925,0982,354,560 
 36,228,046 
 6,088,76759 452,851 22,279,658
2,383,992 33,844 055 6,'41,61760 423,051 24, 63,6502,413,792 
 31, 430, 263 
 6,964,668
61 392,878 2, 443,96. 28,986, 
27, 077 ,142

299 392,87862 362, 329 2 443 9 0.12,474, 514 
 26,511, 785
63 755,207
331,397 4, 918, 4782,505, 445 2j, 006, 3.10 1,086,60464 300,079 2,536, 763 7,423, 9221,469 516 1,386,684 9 96065 26 ,37) 0 2 (), 47/ 
H6 

l, 901, 104 1,655,05366 236 , 12 52 14 .bO,579 16, 300, 55 1,891,317
67 203,757 2,633,086 13,667,439 
1, 129, 738
 

68 2,095,074
170 8.3 2,t65, 999 17, 762, 824] ,O1,440 2, '65,91769 131, 518 2)1 28 H-3"2 699, 832,
,302,115 
 2,403,435
70 103, 776 23,128,1482, 733,066
71 69,613 

5, 569 0,19 2,5 07,211 25,861,2142, 767,229
72 2, 801 ,820 2 '66', 82435 023 28,62 , 4432,801,20 
 0 2,b11,847 
 31,430, 263
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Table D-15 AMORTIZATION TABLE
 

PHASE TWO
 
LOAN FIVE I2U THROUGH DFI 

Rs 

Principal: 38,540,325 
(Annual) Interest: 7.00% 

(Months) Term: 120 
Payment: 447,486 

Month Interest Principal Balance YTD Interest ' rD Principal 

1 224,819 222,667 36,317,658 224,819 222,667 

2 223,520 223,966 38,093,692 448,338 446,633 
3 222,213 225,273 37,868,419 670,551 671,906 
4 220,899 226,587 37,641,832 891,451 898,493 

5 219,577 227,908 37,413,924 1,111,028 1,126,401 
6 218,248 229,238 37,184,686 1,329,276 1,355,639 

7 216,911 230,575 36,954,110 1,546,186 1,586,215 

8 215,566 231,920 36,722,190 1,761,752 1,818,135 

9 214,213 233,273 36,488,917 1,975,965 2,051,408 

10 212,852 234,634 36,254,283 2,188,817 2,286,042 

11 211,483 236,003 36,018,281 2,400,300 2,522,044 

12 210,107 237,379 35,780,902 2,610,407 2,759,423 

13 208,722 238,764 35,542,138 208,722 238,764 

14 207,329 240,157 35,301,981 416,051 478,921 

15 205,928 241,558 35,060,423 621,979 720,478 

16 204,519 242,967 34,817,457 826,498 963,445 

17 203,102 244,384 34,573,073 1,029,600 1,207,829 

18 201,,76 245,810 34,327,263 1,231,277 1,453,639 

19 200,242 247,243 34,080,020 1,431,519 1,700,882 

20 198,800 248,686 33,831,334 1,630,319 1,949,568 

21 197,349 250,136 33,581,197 1,827,668 2,199,704 

22 195,890 251,596 33,329,602 2,023,559 2,451,300 

23 194,423 253,063 33,076,539 2,217,981 2,704,363 

24 192,946 254,539 32,821,999 2,410,928 2,958,902 

25 191,462 256,024 32,565,975 191,462 256,024 

26 189,968 257,518 32,308,457 381,430 513,542 

27 188,466 259,020 32,049,438 569,896 772,562 

28 106,955 260,531 31,788,907 756,851 1,033,093 

29 185,435 262,051 31,526,856 942,286 1,295,143 

30 183,907 263,579 31,263,277 1,126,193 1,558,722 

31 182,369 265,117 30,998,160 1,308,562 1,823,839 

32 180,823 266,663 30,731,497 1,489,385 2,090,502 

33 179,267 268,219 30,463,278 1,668,652 2,358,721 

34 177,702 269,783 30,193,495 1,846,354 2,628,504 

35 176,129 271,357 29,922,138 2,022,483 2,899,862 

36 174,546 272,940 29,649,198 2,197,029 3,172,802 

37 172,954 274,532 29,374,665 172,954 274,532 

38 171,352 276,134 29,098,532 344,306 550,666 

39 169,741 277,744 28,820,787 514,047 828,410 

40 168,121 279,365 28,541,423 682,169 1,107,77 
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Mon t1. 1fit.eres t, 

41 166,492 
42 164,853 
43 163, 204 

44 161, 545 

45 159, H78 

46 158, 200 

47 15t2,5h2 

48 154, 815 

49 153, 108 

50 151,3'90 

51 149,663 

52 147,926 

53 146,179 

54 144,421 

55 142,653 

56 110,6/5 

57 l39,0;i( 
58 137,:; 


60 1?3,65'3E2, 


I pa 

280,994 

282, 633 

284, 282 

205 940 

287, 608 

289,286 

290, 974 

292, 671 

294,378
;, 
296,095 

297, 823 

299, 560 

301,307 

303,065 

304,833 

306,611 

308 ,400 
310, 199 


531S1, O0 " 
13,028 


61 

62 


63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 


89 

90 

91 

92 

93 


131,921,'. 

129, 98, 

128, 134 

126,21-1 

32.1 

122 5 12 

120,617 
118,710 
116,792 
114,863 
112,923 
110,971 
109,008 
107,034 
105,C45 

103,050 
101,041 

99,020 
96,987 


94,943 
92,886 
90,818 
88,737 
86,64,1 
84,539 

82,422 

80,293 

78,151 


75,996 

73,829 


71,650 

69,457 

67,252 


915 o59 

117 50 


319,352 
32121,-


33, z 
3. 14 

3 2 6
 , 89 

328,77 


30 ,69-4 

332, 62 

334 ,563 

336, 515 

33 ,478 

340, 452 

342,438 

344, 436 

346,445 

348,466 
350,499 


352, 543 

354, 600 

356 66 

358, 749 

360,841 

362, 946 

365,064 

367,193 

369,335 


371,489 

373,657 


375,836 

378,029 

380,234 


. 

.c 	 .a I.. c etelrest 

28,260,429 
27,977, 795 

27, 693, 513 

27, 4C, 573 

27 1196 

26,,,H,",,, (78 

>,529 .05 

034 
,	29 56 

25, 65, 560 

25, 356 738 

25,059, 178 

24,757,871 

24,454,806 

24 14,973 

23, 84.3, 362 

23, 534.- 62 

23,?24, 76 


53' ,8 

,2, 
,95,7(, 

2 ,64 ,417 
21,325,201 

,0,)2 .
 

20,67 179 

20,350,270 
20,021,41,l 
19,690 ,0) 

9 	1),3b8,1 I7 

19,023, 61. 

18,687, 099 

18, 348, 622 

18,008, 169 

17,665,731 

17,321, 295 

16,974,950 

16, 626, 385 

16,275,886 


15,923,343 
15, 568, '13 

1 21 ' 

14,853, 3n 

14,492, 4 

14,129,538 

13,764,475 
13,397,282 

13,027, 947 

12,656,457 

12,282,801 


11,-26,964 
11,528,936 

11,148,702 


YTD YTD Pri ncipal 

848, 660 
 1,388,769
 
1,013, 513 
 1,671,402 
1,176, 
717 1,955,684
 
1, 338, 262 
 2,241, 625
 
I,4.98, 140 
 2,529, 233
 

339 2,818, 519
 
,.12,852 
 3, 109,493
 
, :611,'t247667 3,402, 164
 
153, 108 
 294, 378
 
304,498 
 590,474
 
454, 161 
 888,296 
602,087 1,187, 856
 
748,266 
 1,489,163
 
892, 687 
 1,792,228
 

1,035, 340 
 2,097,061
 
1,17,215 
 2,403,672
 
1,315, 301 
 2, 712,072
 
], 45, 538 
 3,022, 270
 
1',, 5 d, 066 
 33,; ,2781,721 ,724 t,648, 106
 

131,827 
 315,659 
261 813 
 633,159
 
389 9,16 952, 511
 
51t, 217 1,273,726 
6
t40,614 1,596, 815
 
763, 127 1,921, 789
 
833, 743 
 2,248 658
 

1,002,453 2,577,434 
1,119 ,245 2,908, 128
 
1,23,; 
 108 3,240, ;50 
1,3,1-I O31 3,575, 314
 
1,458,002 
 3,911,828 

109,008 338, 478
 
216,042 
 678 ,930 
321, 089 
 1,021, 368
 
424, 139 
 1,365,804 
525, 180 
 1,712,249
 
624, 200 
 2,060,715 
721,188 
 2,411, 213
 
816, 130 
 2,763, 757
 
409, Ol, 3, 11, 35 f
 

9 91,2,(,, 3,175,024
 
I, Om 511 3,833,773
 
1,115 216 
 4,194,615 

84 539 
 362,946
 
166,962 
 728,010
 
247,255 
 1,095,203
 
325,405 
 1,464,538
 
401,402 
 1,836,028
 
475,231 
 2,209,684
 
546,881 
 2,585,520
 
616,338 
 2,963,549
 
683,590 
 3,343,783
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1th 

94 

95 
96 
97 
98 
99 

100 

101 

102 


103 

104 
105 
106 

107 
108 

109 
110 


.111 
112 

113 
114 


115
] IL 

117 

113 

119 

120 


I Lt uLt. 

65,031 
6.,'t)3 
60,559 
58, 302 
56,032 
53, 748 
51 ,452 
4 ,141 
46, 818 
44,480 
42, 130 
39, 765 
37, 387 
34,994 

32, 588 
30,168 

27, 734 
25, 2 85 
22, i2: 

545 
17',
'03 

!5,34712, 8.' 0 

10 "''.'l 
7,741] 

5 i" 

2,595 


Pr1nc pal 

38 12 
35,4,to,i3 
386,99' / 
389, 
391, 54 
393, 1383 
396, 03.1 
398,34-, 
400, -19 
40' 00 
-105 .3)6 
407,7!1 
410,099 

412,491 

414 99 

417,318 

419, 152 
42,1 :01 

4,4 u4 
4u
427, 141 
.429, t3. 
432,!3:4.34, -,< 

,43,7,11" 
,39, ';5 

] 7, 701 

444,S91 


Ba Ilce 

, , 0 
1h, ', 

, 671 
5,452 

9, 14,0(A 
,,,3 

, . 131 
. P, 

;, 213 
,lo 85 

, Ii 
5,9v), 
5,5W,, .1 
5,1,' " 1 
4 ,71)4,330 

4,3314,578 
3,912 ,37-
3, ,1 1iI' 
3,0tJ,5;2 
2, 630,940 
1, 1,5,8(1
', ,1 2 

,, 3 ,)47 

S' ,
 

444,o91 


0 

YTD Interest 

148,624 
811,421 
871,987 

513,302 
114,334 

168,082 
219,534 
268,675 

315,493 


359,973 
402, 103 

441,868 
479,254 
514,249 

546,837 

30,168 

57,902 

83, 187 

106,009 

126,354 
144,207 


]89 554 
..' -3o'1 

1'.'2, 671 

190,412 

195, 587 

198, 182 


YTD Principal 

3, 26, 234 
4,110,917 
4,497,844 

389, 184 
780,638
 

1 174, 375 
1 ,570, 410 
1,968, 754 
2, 369,422 
2,772,428 
3, 177, 784 
3,585 ,505 
3,995, 604
 
4,408,096
 
4,822,993
 

417,318
 
837,070
 

1,259,271 
1,683,935 
2,111,075 
:,540,708 
2,972,847
{,.1(), 706 

, 4, (1 

4, 84,447
4,726,757 
5, 111,648 
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Table D-15 AMORTIZATION TABLE
 

PHASE TWO
 

LOAN SIX COMMERCIAL LOAN
 

Ro 

Principal: 34,298,375 
(Annual) Interest: 16.00% 

(Months) Term: 120 
Payment: 574,543 

Month Interest Principal Balance YTD Interest YTD Principal 

1 457,312 117,231 34,181,144 457,312 117,231 
2 455,749 118,794 34,062,350 913,060 236,025 
3 454,165 120,378 33,941,972 1,367,225 356,403 
4 452,560 121.983 33,819,988 1,819,785 478,387 

5 450,933 123,610 33,696,379 2,270,718 601,996 
6 449,285 125,258 33,571,121 2,720,003 727,254 

7 447,615 126,928 33,444,13 3,167,618 e54,182 
8 445,923 128,620 33e315,573 3,613,540 982,802 
9 444,208 130,335 33,18n,238 4,057,748 1,113,137 

10 442,470 132,073 32,053,165 4,500,218 1,245,210 
11 140,709 133,834 32 ,19,331 4,940,927 1,379,044 
12 438,924 135,618 32,183,713 5,379,851 1,514,662 
13 437,116 137,427 32,646,286 437,116 137,427 
14 435,284 139,259 32,507,027 872,400 276,686 
15 433,427 141,116 32,365,911 1,305,827 417,801 
16 431,545 142,997 32,222,914 1,737,372 560,799 
17 429,639 144,904 32,078,010 2,167,011 705,703 
18 427,707 146,836 31,931,174 2,594,718 852,539 
19 425,749 148,794 31,782,330 3,020,467 1,001,332 
20 423,765 150,778 31,631,603 3,444,232 1,152,110 
21 421,755 152,788 31,478,814 3,865,987 1,304,898 
22 419,718 154,825 31,323,989 4,285,704 1,459,723 
23 417,653 156,890 31,167,100 4,703,358 1,616,613 
24 415,561 158,981 31,008,118 5,118,919 1,775,594 
25 413,442 161,101 30,847,017 413,442 161,101 
26 411,294 163,249 30,683,768 824,735 324,350 
27 409,117 165,426 30,518,342 1,233,852 489,776 
28 406,911 167,632 30,350,710 1,640,763 657,408 
29 404,676 169,867 30,180,844 2,045,439 827,275 
30 402,411 172,132 30,008,712 2,447,851 999,406 
31 400,116 174,427 29,834,285 2,847,967 1,173,833 

32 397,790 176,752 29,657,533 3,245,757 1,350,585 
33 395,434 179,109 29,478,424 3,641,191 1,529,694 
34 393,046 181,497 29,296,927 4,034,237 1,711,191 
35 390,626 183,917 29,113,010 4,424,862 1,895,108 
36 388,173 186,369 28,926,641 4,813,036 2,081,478 
37 385,689 188,854 28,737,786 385,689 188,854 
38 383,170 191,372 28,546,414 768,859 380,227 
39 380,619 193,924 28,352,490 1,149,478 574,150 
40 378,033 196,510 28,155,981 1,527,511 770,660 
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Io tnt1 

41 

42 
43 
44 

45 

46 
47 
48 

49 
50 
51 
52 
53 
54 

6 
57 
5E 
53 
t0 

61 
62 
63 

4 
05 
66 
67 

69 
70 


71 
72 
73 

74 
75 
76 
77 

78 
79 
80 
81 
82 
83 

84 

85 

86 

87 
88 

89 

90 

91 

92 
93 


1 11t.Ur st Pr I,, 1papc ,anet 

J75, 413 199, ]' 27, 56,8sl 
372,758 201 785 27,7S5,066 
370,068 04, 175 2', 5S0, 5'ul 
367, 341 2 "., :3 3 q 
164,579
W'. 24,', A,4: 5, 
361 /70 " h.4 ."" '",..J58',9.j 21' Vol 'tC, /U5,]061
356 ,067 218. 175 26, 48u, nS 
353, 154 221, 388 2b 6 n, ,350, 203 224, 340 2 ,04o,H57 
347, 211 227, 331 V5, 8 3, 525 
344, 180 23U, >t.2 25 5H 163 
341, 109 233 43.4 Y5, 3 4 q, 729 
337, 996 2.it . ', ' 1 3, 183 

, 54D 	 aJ" ... .. ,n 1 482 
1 1 ,r6  0, 5,33t 
.K'8, 40v 4 u, i. 4, 184,451125 12u 249, , 1 ' 2 , I. 4 
321 , Man , 3. .. -2 
318,431 Z56, 1 .. , 1O
3 15,01v},. , 2 A.. v 5 3 
311 ," '3 NIA,, 

308,049 
 ,' 4", . 2 83 1,'1 
304,4, . 1 2 P 7 5 616, 74 
3.), y .' P 3, ,t6 
2' 1, 24b , ,' 

, 

010, 180 
293,549 280, 994 2 . / , 186 
28829,802 ,1,/ 40 21 450,446 
2 8 6, 0'. , 3; 21 , 161,909 
2 2,14- 292, 9.. 20 ,'69, 525 

/6,- . n , )P2 2_'0 5/3,242 
21.;' 1' --- ,2jj 20, 273,010 
270, 307 304, 236 19 968, 774 
266, 2n0 308, 92 19, 660,481 

62, 140 312, 40, 19, 348,078 

257, 97, 
 316, 56e 19,031, IO 

253, 753 320,789 18, 710, 
 !o 
249, 4;, 32 5,0 18, 35, ... 
245,142 329, 401 18, 056,253 

240,750 333, 793 
 17, 722, 40 

236,20'9 .33w;, 243 
 1;. 38., 2,17 

231,790 ,12, 5 17, 0 41,4 4 

227,220 3417, 323 16, 694, 141 
222,589 351, 954 
 16, 342, 186 

217,896 356,647 
 15, 985, 539 
213,141 361,402 15, 624, 137 
208,322 366,221 15, 257, 916 
203,439 
 37 ,104 14,886,812 

198,491 376,052 14,510,760 

193,477 381,066 
 14,129,694 

188,396 r386,147 13, 743,547

183,247 391,295 
 13,352,252 

178,030 396,513 
 12,955,739 


19
 

Y'D Inture st 

1, 902,924 
2, 275,682 
2, 645, 750 
.3,( 3,091 

,7/,669A 

., 1.9, 440 
4, 'd,,391 
4, 444 ,458 

.%, 154 
70j ,357 

17O, 569 
1,j94,749 
1, 135,858 
2,073,854 

2,.0h, 697 
2, 740, 343 
3,0;8, 751 
3, 39 , "7 
J, )1., 677 
4, ,14 108 

3 i5, 016 
t...., 571 

'1 A 1,620 
,4 
,., 011 

1,83 257 
2,130,806 
2,420, 608 
2, /06,614 
2.,988, 773 
.3,267,034 
j,541, 343 

270, 307 
536, 557 
798,697 

1,056,671 
1,310,425 

1,559,901 
1,805 043 
2, 045, 793 
2,282, 093 
2,513, 82 
2,741, 102 
2,963,690 


217,896 

431,036 
639, 358 
842,797 


1,041,288 

1,234,765 

1,423,161 

1,606,408 

1,784,438 


YTD I'rincipal
 

969,790 
1,717,575 
i. 376,050 
1, 	 583, 251 
, 793,216 

2,005,979 
2,221,580 
2,440,055 

221,388 
445, 728 
673,060 
903,422 

, 136,856 
1,373, 403 

1,6 13, 103 
1,855 999 

2, 102, 1 A 
2, 351 , '.1 
2,604 ", , 
P, 860 4W ,u 

259, 527 
522, 514 
189,008 

1 , (15 , 05I 
,3 3 Y 703 

1,610,000 
1,890, 991 
2, 175,734 
2,464,271 
2, 756,65 
3,052,937 
3,353, 170 

304, 236 
612, 528 
924,931 

1,241,500 
1,562, 289 
1,887, 356 
29,216 ,756 
2, 550, 549 
"2,888,79. 
3,231 ,546
 
3,578,869
 
3,930,823
 

356,647
 
718,049
 

1,084,270
 
1,455,374
 
1,831,426
 
2,212,492
 
2,598,639
 
2,989,934
 
3,386,447
 



94 

95 
96 
97 
98 
99 


100 

101 
102 
103 
104 
105 
106 

107 
108 

109 


110 

111 
112 
113 
111 
115 
116 

117 
118 
1 19 
120 


t~on htt~cst 

1 71, i.13 
16/, 3 t 
161,951 
156, 45 
150,8bI 
145, 233 
139, 509 
133, 100 
127, 83o 
121, 8. 
1 15 ' 
101, 722 
103 525 
97, 24) 
90, 8 
H4 43; 


W7
,,Y. 

71,27'. 


'. 

57,765 
O i;75 

43,82 

25: , ," 
2,302 
15,020 
7,560 


J l~l : c ltu I 

.401, 800 
401 ,15 1! 
412, !3t8 
,18 08 / 
423,661 
429, 310 

435,034 

440 835 
4.1, 713 
452, 669 
45b 704 
464,820 
471,018 

477, 298 
483,662 
.190,111 

196,646 
503, 260 
509 , 

516,7 8 

523, 68 

530, 50 

L 

( 78 

53-,'26 
5 , 895 

552, 161 

559,523 

566,983 


alH~e 

.', ,-940 
2, 14-, 78 

11J4, 197 
11 j1t, 110 
10 w1, 4 49 
10, 463, 139 

10,028 104 


,53 7,-10 
9, 140, 1 
,68 7 8-9 

H,22 ,10. 
7,764, 364 
/ 293, 346 

6,816, 4H 
6,332,386 

5,842,275 


,345, 620 
4,842, 31 
4,332, 33 
3,815,606 
3,291,937 
2,761 287 

223 -, 
1 ,678, 666 
1,126, 506 

566,983 

(0) 

YTD Interest 

1, 1 T, 1B1 
., 124, 5b7 
?, 	26, 524 

156, 456 
307,337 
452, 570 

592 ,079 

125 787 
8',3 617 
975 ,491 

1,091, 330 
1,201,052 
1,304, 577 

1,401, 21 
1,402, 702 


84,432 

162,329 
233,604 
298, 169 
355,934 
406,809 
.50,701 
4 7,51 o 
517, 166 
5.39,5,18 
554,568 
562, 128 

YTD Principal 

3, 188,24/ 
, 195, 4 , 
4,607 989 

418 0Hi 
841, 748 

1,271 058
 
1,706,093
 
2, 	 146, 92/ 
2,593,640 
3,046 30H 
3,505, 013 
3,969, 833 
4,440,851
 
4,918, 149 
5,401,811
 

490,111
 
986, 757
 

1,490,024 
2,000,002
 

2,516,780
 
3,040, 448 
3 09H1,)q 

, 
4, 5)3, /' 
5, 205 
5, 765, 403 
6, 332, 3 ,
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Table D-16
 
DEPRECIATION SCHEDULE
 

STRAIGHT LINE VEHICLES PHASE ONE
 

Cost: 

Salvage Value: 


Life: 

Expense: 


Period Expense 


1 121,867 

2 121,867 

3 121,867 

4 121,867 

5 121,86"7 

6 121,867 

7 121,867 

8 121,867 

9 121,867 


10 121,867 

11 121,867 

12 121,867 

13 121,867 

14 121,867 

15 121,867 

16 121,867 

17 121,867 

18 121,867 

19 121,867 

20 121,867 

21 121,867 

22 121,867 

23 121,867 

24 121,867 

25 121,867 

26 121,867 

27 121,867 

28 121,867 

29 121,867 

30 121,867 

31 121,867 

32 121,867 


7,312,000
 
0
 

5
 
121,867
 

Value 


7,190,133 


7,068,267 

6,946,400 

6,824,533 

6,702,667 

6,580,800 

6,458,933 

6,337,067 

6,215,200 

6,093,333 

5,971,467 

5,849,600 

5,727,733 

5,605,867 

5,484,000 

5,362,133 

5,240,267 

5,118,400 

4,996,533 

4,874,667 


4,752,800 

4,630,933 

4,509,067 

4,387,200 

4,265,333 


4,143,467 

4,021,600 


3,899,733 

3,777,867 

3,656,000 

3,534,133 

3,412,267 


Accumulated Depreciation Year To Date 

121,867 121,867 
243,733 243,733 
365,600 365,600 
487,467 487,467 
609,333 609,333 
731,200 731,200 
853,067 853,067 
974,933 974,933 

1,096,800 1,096,800 
1,218,667 1,218,667 
1,340,533 1,340,533 
1,462,400 1,462,400 
1,584,267 121,867 
1,706,133 243,733 
1,828,000 365,600 
1,949,867 487,467 
2,071,733 609,333 
2,193,600 731,200 
2,315,467 853,067 
2,437,333 974,933 
2,559,200 1,096,800 
2,681,067 1,218,667 
2,802,933 1,340,533 
2,924,800 1,462,400 
3,046,667 121,867 
3,168,533 243,733 
3,290,400 365,600 
3,412,267 487,467 
3,534,133 609,333 
3,656,000 731,200 
3,777,867 853,067 
3,899,733 974,933 
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Per iod 

33 

34 


35 

36 

37 

38 

39 

40 

41 

42 

43 


44 

45 

46 

-18 

48118 


49 

50 

51 

52 

53 

54 


55 


5 6
57 

S9 

59 


60 


)pen; e 

121,867 

121,867 


121,867 

121,867 

121,867 


121,8; 
121,867 
121,867 
121,8 7 

121, 67 

121 , 

121 ,86i1 
121,867 


461212 , i("-7
H6 7 

121,867 

121,867 
121,867 
121 
121,867 
121,86; 

121 ,867 

121,867 


12 1 ,

121 ,tb7 
121,,66; 
121,867 


121,867 

Va IlUt Accumulatet d 

3,290,400 

3,168,533 


3,046,667 

2,924,800 

2,802,933 


2,681,067 

2,5592 

,437 0333 
,15,46; 


193, 600 

0 ; 1 733 


1 949,867 
1,828,000 
1,70 , 335,484,0001,706,133 
1,4,46 
,462,400 


1 ,340, 533 

1 218, 667 


, 096, 800 

974, 933 

853,067 

731,200 

609,333 


487,467
365,600 

243,733 

121,867 


(0) 


Depreciation 

4,021,600 

4,143,467 

4,265,333 

4,387,200 

4,509,060 

4,630,933 
4,752,800 
4,874,6(,7 
4,996,533 

5,118,400 
5,240, 2'12 
5, 
5,362, 133 


5,605,867 
5,727,733 
5,849,600 

5,91, 6; 

6,093, .33 

6, 2]5, 20 


6,337 ( b /o) 
6,458,933

6,580,800 
6,702 ,i6; 


6,824,533 
6,946,10) 


7,068,2 
7,190,133 


7,312,Oc 

Y- ar To ,; 

1,096,600
 
1,218,66
 
1,310,533
 
1,462,40
 
121,80
 

243, 733
 
365, ,uo
 
4, ) 4,
 
609,333 

3133OO
 
6531 ,0
 

1 / 33
 
97 3
1, 

1,'096,f330

] 1, ,67 
1,34 ,533
1,462, 40!) 

121 ,. 
24 , 
,.. 

, , 

131 .6
 
/1 ) 

97, 93
 
1,09 t, 9 06-,
 

1,2162 ,t; 
1,340,533
 

1,462,4003 
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Table D-16
 
DEPRECIATION SCHEDULE
 

STRAIGHT LINE VEHICLES PHASE TWO
 

Cost: 2,500,000 
Salvage Value: 0 

Life: 5 
Expense: 41,667 

Period Expense Value Accumulated Depreciation Year To Date 

41,667 2,453,333 41,667 41,667 
2 41 667 2,416,667 83, 333 83,333 
3 41 ,67 2,375,000 125,000 125,000 
4 41 ,6 7 2, 33,333 166,661 166,667 
5 4i, 667 2,291,667 208,333 208,333 
6 41,667 2,250,000 250,000 250,000 

•7 41,667 2,208,333 291,667 291,667 
8 41,667 2,166,667 333,333 333,333 
9 41,667 2,125,000 375,000 375,000 

10 41,667 2,083,333 416,667 416,667 
11 41,667 2,041,667 458,333 458,333 
12 41,667 2,000,000 500,000 500,000 
13 41,667 1,958,333 541,667 41,667 
14 41,667 1,916,667 583,333 83,333 
15 41,667 1,875,000 625,000 125,000 
16 41,667 1,833,333 666,667 166,667 
17 41,667 1,791,667 708,333 208,333 
18 41,667 1,750,000 750,000 250,000 
19 41,667 1,708,333 791,667 291,667 
20 41,667 1,666,667 833,333 333,333 
21 41,667 1,625,000 875,000 375,000 
22 41,667 1,583,333 916,667 416,667 
23 41,667 1,541,667 958,333 458,333 
c4 41 ,66/ ,500,OC) 1,000,000 500,000 
25 41,667 1,458,333 1,041,667 41,667 
26 41,667 1,416,667 1,083,333 83,333 
2" 41,667 1,375,000 1,125,000 125,000 
28 41,667 1,333,333 1,166,667 166,667 
29 41,667 1,291,667 1,208,333 208,333 
30 41,667 1,250,000 1,250,000 250,000 
31 41,667 1,208,333 1,291,667 291,667 
32 41,667 1,166,667 1,333,333 333,333 
33 41,667 1,125,000 1,375,000 375,000 
34 
35 

41,667 
41,667 

1,083,333 
1,041,667 

1,416,667 
1,458,333 

416,667 
458,333 

36 41,667 1,000,000 1,500,000 500,000 
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.O -- ] 

37 

38 


39 

40 


41 

42 

44 


44 


441,6. 

46 

48 

48 

49 


52 


'"41
b41 


57 

58 

59 

60 


P nsx..pr .... 

4],6

4 1,b; 

41 ,6,7 

4,1, t' 
41,6 -/" 

41 667 

4 1, ] 

41 , 


41* ,,; 

41,66' 

41, 6(/ 

41, 667 

41, 66/ 
4 ,66 

41,',w 


1 4 6"1
,u67
6 6 


41 67 

41, 667 

41, 667 

41, 41, 

41,667 


Va uX A 


v16, 6,3J 

9168,66 


875,00 

833, 331 


791,6w." 

750,000 


6 ,]6.7 

t,,f6, 667 


625,000 

583,33 3 

541,667 

500,000 

458,333 

46,667 


3 500 

333 333 


250,0o2,208,

20) 7
2 0 000 


166,667 
125,000 

83,333 

41,667 


(0) 


uulitL d Dtpr.c 1 t I I i 


1,54 1 6 7 


1,583, 333 

1,625 ,000 

1,666, 667 

1,708, 333 

1,750,000 

1,"791, i1 

1,833, 333 

1,875, 000 

1,916, 667 

1,958, 333 

2,000,000 


2,041; 

2,083, 3 

2, 125,Co 

2, 16L, 66! 


31
2,? 50,0 f '1( 

2,333,333. 
2,375,000) 

2 ,416,667 

2,458,333 

2,500,oo 


Yr,c 'o Datt 

6
 

83, 333
 
125 ,000
 
166,667
 
208,333
 

250o0no
 
291 667
 
333, 333
 
375,000
 
416, 667
 
458,333
 
500,000
 

1
 
133,333
 

125 000
 
166,667
 

208, 333
50 0250,000 

133,J33 
3/5,000
 
416,667
 
458,333
 
500,000
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Table D-16 
DEPRECIATION SCHEDULE 

STRAIGHT LINE BUILDINGS PHASE ONE 

Cost: 39,922,200 
Salvage Value: 0 

Life: 10 
Expense: 332,685 

Period Expense Value Accumulated Depreciation Year To Date 

1 332,685 39,589,515 332,685 332,685 
2 332,685 39,256,830 665,370 665,370 
3 332,685 38,924,145 998,055 998,055 
4 332,685 38,591,460 1,330,740 1,330,740 
5 332,685 38,258,775 1,663,425 1,663,425 
6 332,685 37,926,090 1,996,110 1,996,110 
7 332,685 37,593,405 2,328,795 2,328,795 
8 332,685 37,260,720 2,661,480 2,661,480 
9 332,685 36,928,035 2,994,165 2,994,165 

10 332,685 36,595,350 3,326,850 3,326,850 
11 332,685 36,262,665 3,659,535 3,659,535 
12 332,685 35,929,980 3,992,220 3,992,270 
13 332,685 35,597,295 4,324,905 332,685 
14 332,685 35,264,610 4,657,590 665,370 
15 332,685 34,931,925 4,990,275 998,055 
16 332,685 34,599,240 5,322,960 1,330,740 
17 332,685 34,266,555 5,655,645 1,663,425 
18 332,685 33,933,870 5,988,330 1,996,110 
19 332,685 33,601,185 6,321,015 2,328,795 
20 332,685 33,268,500 6,653,700 2,661,480 
21 332,685 32,935,815 6,986,385 2,994,1-5 
22 332,685 32,603,130 7,319,070 3,326,850 
23 332,685 32,270,445 7,651,755 3,659,535 
24 332,685 31,937,760 7,984,440 3,992,220 
25 332,685 31,605,075 8,317,125 332,685 
26 332,685 31,272,390 8,649,810 665,370 
27 332,685 30,939,705 8,982,495 998,055 
28 332,685 30,607,020 9,315,180 1,330,740 
29 332,685 30,274,335 9,647,865 1,663,425 
30 332,685 29,941,650 9,980,550 1,996,110 
31 332,685 29,608,965 10,313,235 2,328,705 
32 332,685 29,276,280 10,645,920 2,661,480 
33 332,685 28,943,595 10,978,605 2,994,165 
34 332,685 28,610,910 11,311,290 3,326,850 
35 332,685 28,278,225 11,643,975 3,659,535 
36 332,685 27,945,540 11,976,660 3,992,220 
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Period 

33
35 

36 

37 

38 


39 

40 

41 


42 


34 

43 


44 
45 

46 

47 


48 

49 

50 


51 

52 

54
53 
54 

55 

57 

58 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

74 

74 


75 

76 

77 

78 


79 

80 

81 

82 


83 

84 

85 


Expense Value 


2,612,343 227,273,8792,612,3432,612,343 
 222,049,193 

2,612,343 


224,661,536 
219,436,849 


2,612,343 
 216,824,506 

2,612, 343 
 214,212,162 

2,612,343 211,599,819 

2,612,343 
 208,987,475 

2,612,343 
 206,375,132 

2,612,343 
 203,762,788 

2,612,343 
 201,150,445 

2,612,343 198,538,102 
2,612,343 
 195,925,753 

2,612,343 
 193,313,415 

2,612,343 
 190,701,071 

2,612,343 
 188,088,728 

2,612,343 
 185,476,384
2612,343 
 182,864041 


2,612,343 180,251,697 

2, 612,343 177,639,354 

2,612,343 175,027,011132, 612,343 
 172,414,667 

2,612,343 
 172,414,667 

2,612,343 
 169,802,324 

2, 612,343 
 164,577,631 

2,612,343 
 161,965,293 

2,612,343 
 161,5,93 

2,612,343 
 159,352,950 

2,612,343 
 156,740,607 

2,612,343 
 154,128,2 

2,612,343 
 151,515,920 

2,612,343 
 148,903,576 

2,612,343 
 146,291233 

2,612,343 
 143,678,889 

2,612,343 
 141,066,546 

2,612,343 
 138,454,202 

2,612,343 
 135,841,859 

2,612,343 
 1.33,229,516 

2,612,343 
 130,617,172 

2,612,343 
 125,392,485 

2,612,343 
 125,392,485 

2,612,343 
 120,167, 798 

2,612,343 
 120,167,798 

2,612,343 
 117,555,455 

2,612,343 
 114,93 
7 

2,612,343 
 112,330,768 

2,612,343 
 109,71,425 

2,612,343 
 104,493738 

2,612,343 
 104,493,738 

2,612,343 
 101,881,394 

2,612,343 
 99,269,051 

2,612,343 
 96,656,707 

2,612,343 
 94,044,364 

2,612,343 
 91,432,020 


202
 

Accumu 
I at od DpI-(c at ion 

86,207,334 

88,819,677
91,432,020 

94,044,364 

9 6 6 5
 , 6,707 

99,269,051 


101,881,394 

104,493,738 

107,106,081 


109,718,425 

112,330,768 


114,943,111 

117,555,455 

120,167,798 

122,780,142 


125, 392, 485 

128,004,829
130,617 1725 


133,229 ,,]6f
133,2 


]3 5,841 o59

,8 1,8,90

138,454,202 

141,066, 546 

143, 678,889 

146,291, 233 

148,903,576 

151,515,920 

154, 128,263 

156, 740,606 

159,352,950 

161,965,293 

164, 577 ,637 

167,189,980 

169,802,324 

172,414,667 

175,027,011 

177,639,354 

180,251,697 

162,864,041 

185,476,384 

188,088, 728 

190,701,071 

193,313,415 


195,925,758 

198,538,102 

201,150,445 

203,762,788 


206,375,132 

208,987,475 

211,599,819 

214,212,162 


216,824,506 

219,436,849 

222,049,193 


Year To Date 

23, 511,091
 
26,123,434
28,735,778
 
31, 348,121
 
2, 612,343
 
5, 224,687
 
7,837,030
 

10, 449,374
 
13,061,717
 

15, 674,061
 
18,286,404
 

20,898,748
 
23,511,091
 
26, 123,434
 
28, 735, 778
 
31, 348,121
 
2,612,343
2 4, 8
 

7,837,030
5, 24, 687
 
10,449,374


4 9 37
 
13,061,717
 
15,674,061
 
18,286,404
 
20,898,748
 

23,511,091
 
26,123,434
 
28,735,778
 
31,348,121
 
2,612,343
 
5,224,687
 

7,837,030
 
10,449,374
 
13,061,717
 
15,674,061
 
18,286,404
 
20,898,748
 
23,511,091
 
26,123,434
 
28,735,778
 
31,348,121
 
2,612,343
 
5,224,687
 

7,837,030
 
10,449,374
 
13,061,717
 
15,674,061
 

18,286,404
 
20,898,748
 
23,511,091
 
26,123,434
 
28,735,778
 
31,348,121
 
2,612,343
 



l lt*k Expungue 

86 2,612,343 

87 2,612, 343 

88 2,612,343 

89 2,612, 343 

90 2,612, 343 

91 2,612,343 

92 2,612,343 

93 2,612,343 

94 2,612,343 

95 2,612,343 

96 2,612,343 

97 2,612,343 

98 2,612,343 

99 2,612,343 

100 2,612,343 

101 2,612,343 

102 2,612,343 

103 2,612,343 

104 2,612,343 

105 2,612,343 

106 2,612,343 

107 2,612,343 

108 2,612,343 

109 2,612,343 

110 2,612,343 

ill 2,612,343 

112 2,612,343 

113 2,612,343 

114 2,612,343 

115 2,612,343 

116 2,612,343 

117 2,612,343 

118 2,612,343 

119 2,612,343 

120 2,612,343 


Value 

88,819,677 
86, 20 ,33.1 
83, 594,990 
8 ,()98,8:,647 

78, 370, 303 

75,757,960 

73,145,616 


70,533,273 

67,920,929 

65,308,586 

62,696,243 

60,083,899 

57,471,556 

54,859,212 

52,246,869 

49,634,525 

47,022,182 

44,409,839 

41,797,495 

39,185,152 

36,572,808 

33,960,465 

31,348,121 

28,735,778 

26,123,434 

23,511,091 

20,898,740 

18,286,404 

15,674,061 


13,061,717 

10,449,374 

7,837,030 

5,224,687 

2,612,343 


0 


Accumulated Depreciation Year To Date 

224,661,536 5,224,687
 
221,2"-3,879 7,837,030
 
229,886,223 10,449,374
 
232 ,498,566 13,061,717
 
235,110,910 15,674,061
 
237,723,253 18,286,404
 
240,335,597 20,898,748
 
242,947,940 23,511,091
 
245,560,284 26, 123,434
 
248,172,627 28,735,778
 
250,784,970 31,348,121
 
253,397,314 2,612,343
 
256,009,657 5,224,687
 
258,622,001 7,837,030
 
261,234,344 10,449,374
 
263,846,688 13,061,717
 
266,459,031 15,674,061
 
269, 071,374 18,286,404
 
271, 683,718 20,898,748
 
274,296,061 23,511,091
 
276,908,405 26,123,434
 
279, 520,748 28,735,778
 
282, 133,092 31,348,121
 
284,745,435 2,612,343
 
287,357,779 5,224,687
 
289,970,122 7,837,030
 
292,582,465 10,449,374
 
295, 194,809 13,061,717
 
297,807,152 15,674,061
 
300,419,496 18,2L6,404
 
303,031,839 20,898,748
 
305,644,183 23,511,091
 
308,256,526 26,123,434
 
310,868,870 28,735,778
 
313,481,213 31,348,121
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Table D-16
 
DEPRECIATION SCHEDULE
 
****************** *** 

STRAIGHT LINE BUILDINGS PHASE TWO
 

Cost: 3,000,000 
Salvage Value: 0 

Life: 10 
Expense: 25,000 

Period Expense Value Accumulated Depreciation Year To Date 

1 25,000 2,975,000 25,000 25, 00 
2 25,000 2,950,000 50,000 50,000 
3 25,000 2,925,000 75,000 75,000 
4 25,000 2,900,000 100,000 100,000 
5 25,000 2,875,000 125,000 125,000 
6 25,000 2,850,000 150,000 150,000 
7 25,000 2,825,000 175,000 175,000 
8 25,000 2,800,000 200,000 200,000 
9 25,000 2,775,000 225,000 225,000 

10 25,000 2,750,000 250,000 250,000 
11 25,000 2,725,000 275,000 275,000 
12 25,000 2,700,000 300,000 300,000 
13 25,000 2,675,000 325,000 25,000 
14 25,000 2,650,000 350,000 50,000 
15 25,000 2,625,000 375,000 75,000 
16 25,000 2,600,000 400,000 100,000 
17 25,000 2,575,000 425,000 125,000 
18 25,000 2,550,000 450,000 150,000 
19 25,000 2,525,000 475,000 175,000 
20 25,000 2,500,000 500,000 200,000 
21 25,000 2,475,000 525,000 225,000 
22 25,000 2,450,000 550,000 250,000 
23 25,000 2,425,000 575,000 275,000 
24 25,000 2,400,000 600,000 300,000 
25 25,000 2,375,000 625,000 25,000 
26 25,000 2,350,000 650,000 50,000 
27 25,000 2,325,000 675,000 75,000 
28 25,000 2,300,000 700,000 100,000 
29 25,000 2,275,000 725,000 125,000 
30 25,000 2,250,000 750,000 150,000 
31 25,000 2,225,000 775,000 175,000 
32 25,000 2,200,000 800,000 200,000 
33 25,000 2,175,000 825,000 225,000 
34 25,000 2,150,000 850,000 250,000 
35 25,000 2,125,000 875,000 275,000 
36 25,000 2,100,000 900,000 300,000 
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PeL'iod 

37 

38 

39 

40 

41 

42 


43 

44 

45 

46 


47 

48 


49 

50 

51 

52 

53 


54 

55 

56 


57 

58 


59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 
74 


75 
76 


77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 


Expense 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 


25,000 

25,000 

25,000 

25,000 


25,000 

25,000 


25,000 

25,000 

25,000 

25,000 

25,000 


25,000 

25,000 

25,000 


25,000 

25,000 


25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 


25,000 

25,000 


25,000 

25,000 

25,000 

25,000 

25,00-

25,OOn 

25,0u, 

25,Ouo 

25,000 

25,000 

25,000 

25,000 

25,000 


Value 

2,075,000 

2,050,000 

2,025,000 

2,000,000 

1,975,000 

1,950,000 


1,925,000 

1,900,000 

1,8/75,000 

1,850,000 


1,825,000 

1,800,000 


1,775,000 

1,750,000 

1,725,000 

1,700,000 

1,675,000 


1,650,000 

1,625,000 

1,600,000 


1,575,000 

1,550,000 


1,525,000 

1,500,000 

1,475,000 

1,450,000 

1,425,000 

1,400,000 

1,375,000 

1,350,000 

1,325,000 

1,300,000 

1,275,000 

1,250,000 

1,225,000 

1,200,000 

1,175,000 

1,150,000 


1,125,000 

1,100,000 


1,075,000 

1,050,000 

1,025,000 

1,000,000 

975,000 

950,000 

925,000 

900,000 

875,000 

850,000 

825,000 

800,000 

775,000 


Accum~ulatued Depreciation 

925,000 

950,000 

975,000 


1,000,000 

1,025,000 

1,050,000 


1,075,000 

1,100,000 

1,125,000 

1,150,000 


1,175,000 

1,200,000 


1,225,000 

1,250,000 

1,275,000 

1,300,000 

1,325,000 


1,350,000 

1,375,000 

1,400,000 


1,425,000 

1,450,000 


1,475,000 

1,500,000 

1,525,000 

1,550,000 

1,575,000 

1,600,000 

1,625,000 

1,650,000 

1,675,000 

1,700,000 

1,725,000 

1,750,000 

1,775,000 

1,800,000 

1,825,000 

1,850,000 


1,875,000 

1,900,000 


1,925,000 

1,950,000 

1,975,000 

2,000,000 

2,025,000 

2,050,000 

2,075,000 

2,100,000 

2,125,000 

2,150,000 

2,175,000 

2,200,000 

2,225,000 


Year 'o Date 

25,000
 
50,000
 
75,000
 

100,000
 
125,000
 
150,000
 

175,000
 
200,000
 
225,000
 
250,000
 

275,000
 
300,000
 

25,000
 
50,000
 
75,000
 

100,000
 
125,000
 

150,000
 
175,000
 
200,000
 

225,000
 
250,000
 

275,000
 
.300,000
 
25,000
 
50,000
 
75,000
 

100,000
 
125,000
 
150,000
 
175,000
 
200,000
 
225,000
 
250,000
 
275,000
 
300,000
 
25,000
 
50,000
 

75, 000
 
100,000
 

125,000
 
150,000
 
175,000
 
200,000
 
225,000
 
250,000
 
275,000
 
300,000
 
25,000
 
50,000
 
75,000
 

100,000
 
125,000
 

205
 



Period . ,.n r-;CUtII o I ., hjlt:Ckl ,t. uC.Iar YI o' DaLe 

90 25,000 750,000 2,250,000 150,000 

91 25,000 725,000 2,275,000 175,000 

92 25,000 700,000 2,300,000 200,000 

93 25,000 675,000 2,325,000 225,00 

94 25,000 650,000 2,350,000 250,000 

95 25,000 625,000 2,375,000 275,000 

96 25,000 600,000 2,400,000 300,000 

97 25,000 575,000 2,425,000 25,000 

98 25,000 550,000 2,450,000 50,000 

99 25,000 525,000 2,475,000 75,000 

100 25,000 500,000 2,500,000 100,000 

101 25,000 475,000 2,525,000 125,000 

102 25,000 450,000 2,550,000 150,000 

103 25,000 425,000 2,575,000 175,000 

104 25,000 400,000 2,600,000 200,000 

105 25,000 375,000 2,625,000 225,000 

106 25,000 350,000 2,650,000 250,000 

107 25,000 325,000 2,675,000 275,000 

108 25,000 300,000 2,700,000 300,000 

109 25,000 275,000 2,725,000 25,000 

110 25,000 250,000 2,750,000 50,000 

ill 25,000 225,000 2,775,000 75,000 

112 25,000 200,000 2,800,000 100,000 

113 25,000 175,000 2,825,000 125,000 

114 25,000 150,000 2,850,000 150,000 

115 25,000 125,000 2,875,000 175,000 

116 25,000 100,000 2,900,000 200,000 

117 25,000 75,000 2,925,000 225,000 

118 25,000 50,000 2,950,000 250,000 

119 25,000 25,000 2,975,000 275,000 

120 25,000 0 3,000,000 300,000 
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Table D-16
 
DEPRECIATION SCHEDULE
 
*** ********** **** **** 

STRAIGHT LINE EQUIPMENT PHASE ONE
 

Cost: 

Salvage Value: 


Life: 

Expense: 


Period Expense 


1 2,612,343 

2 2,612,343 

3 2,612,343 

4 2,612,343 

5 2,612,343 

6 2,612,343 

7 2,612,343 

8 2,612,343 

9 2,612,343 


10 2,612,343 

11 2,612,343 

12 2,612,343 

13 2,612,343 

14 2,612,343 

15 2,612,343 

16 2,612,343 

17 2,612,343 

18 2,612,343 

19 2,612,343 

20 2,612,343 

21 2,612,343 

22 2,612,343 

23 2,612,343 

24 2,612,343 

25 2,612,343 

26 2,612,343 

27 2,612,343 

28 2,612,343 

29 2,612,343 

30 2,612,343 

31 2,612,341 

32 2,612,343 

33 2,612,343 

34 2,612,343 

35 2,612,343 

36 2,612,343 


313,481,213
 
0
 

10
 
2,612,343
 

Value 


310,868,870 

308,256,526 

305,644,183 

303,031,839 

300,419,496 

297,807,152 

295,194,809 

292,582,465 

289,970,122 

2R7,357,779 

204,745,435 

282,133,092 

279,520,748 

276,908,405 

274,296,061 

271,683,718 

269e071,374 

266,459,031 

263,846,688 

261,234,344 

258,622,001 

256,009,657 

253,397,314 

250,784,970 

248,172,627 

245,560,284 

242,947,940 


240,335,597 

237,723,253 

235,110,910 

232,498,566 

229,886,223 

227,273,879 

224,661,536 

222,049,193 

219,436,849 


Accumulated Depreciation Year To Date
 

2,612,343 2,612,343
 
5,224,687 5,224,687
 
7,837,030 7,837,030
 

10,449,374 10,449,374
 
13,061,717 13,061,717
 
15,674,061 15,674,061
 
18,286,404 18,286,404
 
20,898,748 20,698,748
 
23,511,091 23,511,091
 
26,123,434 26,123,434
 
28,735,778 28,735,778
 
31,348,121 31,348,121
 
33,960,465 2,612,343
 
36,572,808 5,224,687
 
39,185,152 7,837,030
 
41,797,495 10,449,374
 
44,409,839 13,061,717
 
47,022,182 15,674,061
 
49,634,525 18,286,404
 
52,246,869 20,898,748
 
54,859,212 23,511,091
 
57,471,556 26,123,434
 
60,083,899 28,735,778
 
62,696,243 31,348,121
 
65,308,586 2,612,343
 
67,920,929 5,224,687
 
70,533,273 7,837,030
 
73,145,616 10,449,374
 
75,757,960 13,061,717
 
78,370,303 15,674,061
 
80,982,647 18,286,404
 
83,594,990 20,898,748
 
86,207,334 23,511,091
 
88,819,677 26,123,434
 
91,432,020 28,735,778
 
94,044,364 31,348,121
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Period Expense Value AccuMulatued Depreciation Year To Date 

37 2,612,343 216,824,506 96,656,707 2,612,343 
38 2,612,343 214,212,162 99,269,051 5,224,687 
39 2,612,343 211,599,819 101,881,394 7,837,030 
40 2,612,343 208,987,475 104,493,738 10,449,374 
41 2,612,343 206,375,132 107,106,081 13,061,717 
42 2,612,343 203,762,788 109,718,425 15,674,061 
43 2,612,343 201, 150,445 112,330,768 18,286,404 
44 2,612,343 198,538,102 114,943,111 20,898,748 
45 2,612,343 195,925,758 117,555,455 23,511,091 
46 2, 612,343 193, 313,415 120,167,798 26,123,434 
47 2,612,343 190,701,071 122,780,142 28,735,778 
48 2,612,343 18, 088,728 125,392,485 31,348,121 
49 2,612,343 185,476,384 128,004,829 2,612,343 
50 2, 612,343 182,864,041 130,617,172 5,224,687 
51 2,612,343 180,251,697 133,229,516 7,837,030 
52 2,612,343 177,639,354 135,841,859 10,449,374 
53 2,612,343 175,027,011 138,454,202 13,061,717 
54 2,612,343 172,411,667 141,066,546 15,674,061 
55 2,612,343 169,802,324 143,678,889 18,286,404 
56 2,612,343 167,189,980 146,291,233 20,898,748 
57 2,612,343 16,1,577,637 148,903,576 23,511,091 
58 2,612,343 161 ,965,293 151,515,920 26,123,434 
59 2,612,313 159,352,950 154,128,263 28,735,778 
60 2,612,343 15,(7410,607 156,740,606 31,348,121 
61 2,612,343 154,128,263 159,352,950 2,612,343 
62 2,612,343 151,515,920 161,965,293 5,224,687 
63 2,612,343 14,8903,576 164,577,637 7,837,030 
64 2,612,343 146, 291,233 167,189,980 10,449,374 
65 2,612,343 143, 678,889 169,802,324 13,061,717 
66 2,612,343 141,066,546 172,414,667 15,674,061 
67 2,612,343 138,154,202 175,027,011 18,286,404 
68 2,612,343 135,041,859 177,639,354 20,898,748 
69 2,612,343 133,229,516 180,251,697 23,511,091 
70 2,612,343 130,617,172 182,864,041 26,123,434 
71 2,612,343 128,004,829 185,476,384 28,735,778 
72 2,612,343 125,392,485 188,088,728 31,348,121 
73 2,612,343 122,780,142 190,701,071 2,612,343 
74 2,612,343 120,167,798 193,313,415 5,224,687 
75 2,612,343 117,555,455 195,925,758 7,837,030 
76 2,612,343 114,943,111 198,538,102 10,449,374 
77 2,612,343 112,330,768 201,150,445 13,061,71' 
78 2,612,343 109,718,425 203,762,788 15,674,061 
79 2,612,343 107,106,081 206,375,132 18,286,404 
80 2,612,343 104,493,738 208,987,475 20,898,748 
81 2,612,342 101,881,394 211,599,819 23, 511,091 
82 2,612,341 99,269,051 214,212,162 26, 123,434 
83 2,612,34" 96,656,707 216,824,506 28,735,778 
84 2,612,343 94,044,364 219,436,849 31,348,121 
85 2,612,343 91,432,020 222,049,193 2,612,343 
86 2,612,343 80,819,677 224,661,536 5,224,687 
87 2,612,343 86,207,334 227,273,879 7,837,030 
88 2,612,343 83,594,990 229,886,223 10,449,374 
89 2,612,343 80,982,647 232,498,566 13,061,717 

208
 



P'e ri 


90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

11 

112 

113 

114 

115 

116 

117 

118 

119 

120 


H.x pen 

2,612,343 

2,612,343 

2,612,343 

2,612, 343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 

2,612,343 


Va uL,,tj 

78,370,303 

75 ",157,9tu0 

73,145,616 

/M, ' 33, 273 
61,920,929 

65,308,586 

62,696,243 

60,083,899 

57,471,556 

54,859,212 

52,246,869 

49,634,525 

47,022,182 

44,409,839 

41,797,495 

39,185,152 

36,572,808 

33,960,465 

31,348,121 

28,735,778 

26,123,434 

23,511,091 

20,898,748 

I1,286,404 

15,674,061 

13,061,717 

10,449,374 

7,837,030 

5,224,687 

2,bl2,343 


0 


Ac u, 
 I Deprec i at ion Yu2ar To DaLe 

235,110,910 15,674,061 
237,723,253 18,286,404 

240,335,597 20,898,748 
242,941,940 2 1, 511 ,091 
245,560,284 26,123,434 
248,172,627 28,735,778 

250,784,970 31,748,121 
253,397,314 2,612,343 

256,009,657 5,224,687 

258,622,001 7,837,030 

261,234,344 10,449,374 
263,846,688 13,061,717 
266,459,031 15,674,061 

269,071,374 18,286,404 
271,683,718 20,898,748 

274,296,061 23,511,091 
276,908,405 26,123,434 

279,520,7/? 28,735,778 
282,133,092 31,348,121 

284,745,435 2,612,343 

287,357,779 5,224,687 

289,970,122 7,837,030 
292,582,465 10,449,374 
295,194,809 13,061,717 

297,807,152 15,674,061 
300,419,496 18,286,404 

303,031,839 20,898,748 

305,644,183 23,511,091 
308,256,526 26,123,434 
310,868,870 28,735,778 

313,481,213 31,348,121 
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Table D-16
 
DEPRECIATION SCHEDULE
 
********** ***** *** *** 

STRAIGHT LINE EQUIPMENT PHASE TWO
 

Cost: 196,179,853 
Salvage Value: 0 

Life: 10 
Expense: 1,634,832 

Period Expense Value Accumulated Depreciation Year To Date 

1 1,634,832 194,545,021 1,634,832 1,634,832 
2 1,634,832 192,910,189 3,269,664 3,269,664 
3 1,634,832 191,275,357 4,904,496 4,904,496 
4 1,634,832 189,640,525 6,539,328 6,539,328 
5 1,634,832 188,005,692 8,174,161 8,174,161 
6 1,634,832 186,370,860 9,808,993 9,808,993 
7 1,634,832 184,736,028 11,443,825 11,443,825 
8 1,634,832 183,101,196 13,078,657 13,O8,657 
9 1,634,832 181,466,364 14,713,489 14,713,489 

10 1,634,832 179,831,532 16,348,321 16,348,321 
11 1,634,832 178,196,700 17,983,153 17,983,153 
12 1,634,832 176,561,868 19,617,985 19,617,985 
13 1,634,832 174,927,036 21,252,817 1,634,832 
14 1,634,832 173,292,203 22,887,650 3,269,664 
15 1,634,832 171,657,371 24,522,482 4,904,496 
16 1,634,832 170,022,539 26,157,314 6,539,328 
17 1,634,832 168,387,707 27,792,146 8,174,161 
18 1,634,832 166,752,875 29,426,978 9,808,993 
19 1,634,832 165,118,043 31,061,810 11,443,825 
20 1,634,832 163,483,211 32,696,642 13,078,657 
21 1,634,832 161,848,379 34,331,474 14,713,489 
22 1,634,832 160,213,547 35,966,306 16,348,321 
23 1,634,832 158,578,715 37,601,138 17,983,153 
24 1,634,832 '56,943,882 39,235,971 19,617,985 
25 1,634,832 155,309,050 40,870,803 1,634,832 
26 1,634,832 153,674,218 42,505,635 3,269,664 
27 1,634,832 152,039,386 44,140,467 4,904,496 
28 1,634,832 150,404,554 45,775,299 6,539,328 
29 1,634,832 148,769,722 47,410,131 8,174,161 
30 1,634,832 147,134,890 49,044,963 9,808,993 
31 1,634,832 145,500,058 50,679,795 11,443,825 
32 1,634,832 143,865,226 52,314,627 13,078,657 
33 1,634,832 142,230,393 53,949,460 14,713,489 
34 1,634,832 140,595,561 55,584,292 16,348,321 
35 1,634,832 138,960,729 57,219,124 17,983,153 
36 1,634,832 137,325,897 58,853,956 19,617,985 
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Period Expense Value Accumulated Depreciation Year To Date 

37 
38 
39 

1,634,832 
1,634,832 
1,634,832 

135,691,065 
134,056,233 
132,421,401 

60,488,788 
62,123,620 
63,758,452 

1,634,832 
3,269,664 
4,904,496 

40 1,634,832 130,786,569 65,393,284 6,539,328 
41 
42 
43 

1,634,832 
1,634,832 
1,634,832 

129, 151,737 
127,516,904 
125,882,072 

67,028,116 
68,662,949 
70,297,781 

8,174,161 
9,808,993 
11,443,825 

44 
45 

1,634,832 
1,634,832 

124,247,240 
122,612,408 

71,932,613 
73,567,445 

13,078,657 
14,713,489 

46 
47 
48 
49 

1,634,832 
1,634,832 
1,634,832 
1,634,832 

120,977,576 
119,342,744 
117,707,912 
116,073,080 

75,202,277 
76,837,109 
78,471,941 
80,106,773 

16,348,321 
17,983,153 
19,617,985 
1,634,832 

50 1,634,832 114,438,248 81,741,605 3,269,664 
51 1,634,832 112,803,415 83,376,438 4,904,496 
52 
53 

1,634,832 
1,634,832 

111,168,583 
109,533,751 

85,011,270 
86,646,102 

6,539,328 
8,174,161 

54 1,634,832 107,898,919 88,280,934 9,808,993 
55 
56 

1,634,832 
1,634,832 

106,264,087 
104,629,255 

89,915,766 
91,550,598 

11,443,825 
13,078,657 

57 
58 

1,634,832 
1,634,832 

102,994,423 
101,359,591 

93,185,430 
94,820,262 

14,713,489 
16,348,321 

59 
60 

1,634,832 
1,634,832 

99,724,759 
98,089,92 

96,455,094 
98,089,927 

17,983,153 
19,617,985 

61 1,634,832 96,455,094 99, 724,759 1,634,832 
62 1,634,832 94,820,262 101,359,591 3,269,664 
63 
64 

1,634,832 
1,634,832 

93,185,430 
91,550,598 

102,994,423 
104,62-,255 

4,904,496 
6,539,328 

65 
66 

1,634,832 
1,634,832 

89,915,766 
88,280,934 

106,264,087 
107,898,919 

8,174,161 
9,808,993 

67 
68 

1,634,832 
1,634,832 

86,646,102 
85,011,270 

109,533,751 
111,168,583 

11,443,825 
13,078,657 

69 1,634,832 83,376,438 112,803,415 14,713,489 
70 1,634,832 81,741,605 114,438,248 16,348,321 
71 1,634,832 80,106,773 116,073,080 17,983,153 
72 
73 
74 

1,634,832 
1,634,832 
1 634,832 

78,471,941 
76,837,109 
75,202, 217 

117,707,912 
119,342,744 
120,977,576 

19,617,985 
1,634,832 
3,269,664 

75 
76 

1 634,832 
1,634,832 

73,567,445 
71,932,613 

122,612,408 
124,247,240 

4,904,496 
6,539,328 

77 1 634,832 70,297, 781 125,882,072 8,174,16 
78 
79 
80 

1 634,832 
1 634,832 
1 634,832 

68,662,949 
67,028, 116 
65,393,284 

127,516,904 
129,151,737 
130,786,569 

9,808,993 
11,443,825 
13,078,657 

81 
82 

1 634,832 
1 634,832 

63,758,452 
62,123,620 

132,421,401 
134,056,233 

14,713,489 
16,348,321 

83 1,634,832 60,488,788 135,691,065 17,983,153 
84 1,634,832 58,853,956 137,325,897 19,617,985 
85 1,634,832 57,219,124 138,960,729 1,634,832 
86 1,634,832 55,584,292 140,595,561 3,269,664 
87 
88 

1,634,832 
1,634,832 

53,949,460 
52,314,627 

142,230,393 
143,865,226 

4,904,496 
6,539,328 

89 1,634,832 50,679,795 145,500,058 8,174,161 
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90 

91 

93 


93 

94 

95 


96 

97 


98 

99 


101
100 

102 


102
103 

104 

105 


106 

107 

108 

1 9 


110 

111 

112 

113 

113 

115 

116 


11, 

S634,83 

)0 


1,634,832 

1,634,832 

1,634,832 


6140,46-

1,634,832 

1,6341,832 


1,634,832 

1,634,832 


1,634,832 

1,634,832 

1 ,631, 832
1,634,832 

1,63,1,832 


1,34,832
1,634,83) 

1,634,8321,634,832 

1,634,832 

1,634,832 

1,634,832 

1,634,832

1634 832 


1,634,832 

1,634, 832 

f63.' 8.3 

1 634, 32 


1,634 2
, 

1,634,'832 

1,634,832 

,63.,831 


1,63, 3' 

b ')-I,. 83 


1,634,832 


* 

49,044963 

47, 10,1-1 

*,140 


42,505,635 

40,870,803 


39, 235, 971 

37,601, 138 

35,966,306 

34,331, 474 

32, 696, (,,11
31,061,810 

29,426,978 


- 2 , 46
! 92 4
 
26 157,314
26,57,4 

24,522,482 


22,887,650 

1,252,8 

19,617,985

17,983,153 


16,348,321 

14,713,489 

13,078, 657 

11,4 3, 8 25 

9,808, 953 

.,174, 161 


6,539, 328 

4,904, 496 


-3. 3191)1,-
.3,269,664 

1i,6 3,1 8 3L 

0 


j Ii t, f&:I~ r 'i t i o,,)~f 

147,-

148, 769, 722 

150,404,554 

152,039,386 


6
 
155,309,050 


156,943,882 

156,938 
2 

158,578,715 

160,213,547


1,8f3-9
163,483,211 

165,118,043 


166,752,875 


168,387,707 

170,022,539 

171,657,371 


173,292,203 

174,927,036 

176 561, 868
1 8 1 6 7 ( 


178 19 , 700 

181, 466, 3641 

183, 461, 364 

183, 17 1, 2o 


184,3V.3 


186, 30 
 , ?01,443
 
188,6052 

1 9 1
 ,3
, ,5, -35 


1'2 , !O, 1oI, 
191,55,21 
196, 179,853 

'10~ L 

908993
 
1 1 , L38
 
13 ,'78,657
 
1 s13 481
 

1 ,983, 153
 

19,617,985
 
19,64,8
 
1,634,832
 

3,269664

1 92f 9
 
6,539, 328
 
8,174 161
 
9,808,993
 

11,443,825
 
13,078,657
 
14,713,489
 

16,348,321
 
17,983,123
 
1J, o17, 95
, 3 , 3
 

,63, 832
 
3,904 96
 

, 3

174 161
 

9,808,993
 

114,3,825
 
1 70P, ,
14l 7 15 


"
 
I ) -, , 32o1 
11,983,153
 
19,617,985
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Table D-17 AUXILIARY INPUTS
 

COST PER TON Rs LOSSES / DAY (TONS) DAILY TONS (CAKE) DAYS Rs / DAY Rs / YEAR
 

A. HEXANE 25,000 

YEAR 1 

COTTONSEED 0.469 187.50 210 11,719 2,460,938 

SUNFLO JER 0.450 180.00 60 11,250 675,000 

TOTAL YEAR 1 ................................................................................. 3,135,938 

YEAR 2 26,250 

195 
COTTONSEED 0.500 200.00 220 13,125 2,887,500 

SUNFLOWER 0.488 195.00 70 12,797 895,781 

TOTAL YEAR 2 ................................................................................. 3,783,281 

YEAR 3 27,563 

COTTONSEED 0.563 225.00 220 15,504 3,410,859 

SUNFLOWER 0.525 210.00 80 14,470 1,157,625 

TOiAL TfAR 3 ................................................................................. 4,568,484 

YEAR 4 28,941 

COTTONSEED 0.594 237.50 220 17,183 3,780,369 

SUNFLOWER 0.563 225.00 90 16,279 1,465,119 

TOTAL YEAR 4 ................................................................................. 5,245,488 

YEAR 5 30,388 

COT[ONSEED 0.594 237.50 220 18,043 3,969,388 

SUNFLOWER 0.600 240.00 100 18,233 1,823,259 

TOTAL YEAR 5 ................................................................................. 5,792,647 

YEAR 6 30,388 

COTTONSEED 0.594 237.50 210 18,043 3,788,961 

SUNFLOWER 0.675 270.00 120 20,512 2,461,400 

TOTAL YEAR 6 ................................................................................. 6,250,361 
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Tabte D-17 GM
 

COST PER TON Rs USE PER DAY (TONS) DAILY (TONS) DAYS Rs / DAY Rs / YEAR
 

G. CAUSTIC SODA 9,000
 

YEAR 1
 

COTTON OIL 0.330 75 210 2,970 623,700
 

SUNFLOWER OIL 0.515 117 60 4,633 277,992
 

TOTAL YEAR 1 .......................................................----------------------- 901,692
 

YEAR 2 9,450
 

COTTON OIL 0.352 80 220 3,326 731,808
 

SUNFLOWER OIL 0.559 127 70 5,281 369,646
 

TOTAL YEAR 2 ............................................................................... 1,101,454
 

YEAR 3 9,923
 

COTTON OIL 0.396 90 220 3,929 864,448
 

SUNFLOWER OIL 0.603 137 80 5,981 478,503
 

TOTAL YEAR 3 ------------------------------------------------------------------------------- 1,342,951
 

YEAR 4 10,419
 

COTTON OIL 0.418 95 220 4,355 958,097
 

SUNFLOWER OIL 0.642 146 90 6,693 602,363
 

TOTAL YEAR 4 ------------------------------------------------------------------------------- 1,560,460
 

YEAR 5 10,940
 

COTTON OIL 0.418 95 220 4,573 1,006,002
 

SUNFLOWER OIL 0.686 156 100 7,509 750,891
 

TOTAL YEAR 5 ............................................................................... 1,756,893
 

YEAR 6 10,940
 

COTTON OIL 0.418 95 210 4,573 960,274
 

SUNFLOWER OIL 0.774 176 120 8,472 1,016,591
 

TOTAL YEAR 6 ------------------------------------------------------------------------------- 1,976,865
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TABLE D-17 
 GM
 

COST PER TON Rs INPUT / DAY (TONS) DAILY (TONS) DAYS Rs / DAY Rs / YEAR
 

C . BLEACH IN G EARTH 7,166 ...... .......... .. ... .. ....... ............. ..... .. ... ... ..... ..... .. .
 

YEAR 4 7,525 150.00 3.00 310 22,574 6,997,843
 

YEAR 5 7,901 170.00 3.40 320 26,863 8,596,060
 

YEAR 1, 7,901 190.00 3.80 330 30,023 9,907,591
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TABLE D-17 GN
 

COST PER TON Rs INPUT / DAY (TONS) DAILY BOTTLES TONS / DAY DAYS Rs / DAY Rs / YEAR
 

D. PLASTIC (P.E.T) 71,663 ---------------------------------------------------------------------------------------


YEAR 4 75,246 150.00 50,000 5.25 310 395,040 122,462,255
 

YEAR 5 79,008 170.00 56,667 
 5.95 320 470,097 150,431,054
 

YEAR 6 79,008 190.00 
 63,333 6.65 330 525,403 173,382,850
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TABLE D-17
 

COST / CUBIC METER RS STEAM (TONS / DAY) GAS (CUBIC METER / DAY) DAYS Rs / DAY Rs / YEAR
 

E. NATURAL GAS (STEAM) 0.7060 

YEAR 1 

COTTON OIL 128 10,090 210 7,124 1,495,979 

SUNFLOWER OIL 222 17,500 60 12,355 741,311 

TOTAL YEAR 1 2,237,290 

YEAR 2 0.7413 

COTTON OIL 136 10,721 220 7,947 1,748,425 

SUNFLOWER OIL 240 18,919 70 14,025 981,736 

TOTAL YEAR 2 2,730,162 

YEAR 3 0.7784 

COTTON OIL 154 12,140 220 9,449 2,078,826 

SUNFLOWER OIL 260 20,496 80 15,953 1,276,257 

TOTAL YEAR 3 3,355,083 

YEAR 4 0.8173 

COTTON OIL 207 16,318 220 13,336 2,933,980 

SUNFLOWER OIL 323 25,462 90 20,810 1,872,877 

TOTAL YEAR 4 4,806,857 

YEAR 5 0.8581 

COTTON OIL 213 16,791 220 14,409 3,169,974 

SUNFLOWER OIL 347 27,354 100 23,474 2,347,377 

TOTAL YEAR 5 5,517,351 

YEAR 6 0.8581 

COTTON OIL 219 17,264 210 14,815 3,111,121 

SUNFLOWER OIL 391 30,823 120 26,450 3,174,033 

TOTAL YEAR 6 6,285,153 
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TABLE D-17
 

COST Rs / KWH KWH / HR KWH / DAY Rs / DAY DAYS RS / YEAR
 

F. NATURAL GAS (ELECTRICITY) 0.5700 ..........................................................
 

YEAR 1
 

COTTON OIL 2,397 57,528 32,791 210 6,886,102
 
SUNFLOWER OIL 1,968 47,232 26,922 60 1,615,334
 

TOTAL YEAR 1 --------------------------------.--------------------- 270 8,501,436
 

YEAR 2 0.5985
 

COTTON OIL 2,557 61,368 36,729 220 8,080,325
 
SUNFLOWER OIL 2,131 51,144 30,610 70 2,142,678
 

TOTAL YEAR 2 --------------------------------------------------------------- 10,223,002
 

YEAR 3 0.6284
 

COTTON OIL 2,877 69,048 43,391 220 9,546,128
 
SUNFLOWER OIL 2,296 55,104 34,629 80 2,770,298
 

TOTAL YEAR 3 ------------------------------------------------------------- 12,316,426
 

YEAR 4 0.6598
 

COTTON OIL 3,307 79,368 52,371 220 11,521,549
 
SUNFLOWER OIL 2,902 69,648 45,957 90 4,136,127
 
FR COTTON 230 5,520 3,642 220 801,317
 
FR SUN 37 888 586 90 52,735
 

TOTAL YEAR 4 ------------------------------------------------------------- 16,511,729
 

YEAR 5 0.6928
 

COTTON OIL 3,307 79,368 54,989 220 12,097,626
 
SUNFLOWER OIL 3,117 74,808 51,830 100 5,182,987
 
FR COTTON 297 7,128 4,939 220 1,086,482
 
FR SUN 73 1,752 1,214 100 121,385
 

TOTAL YEAR 5 ----------------------------------------.-------------------- 18,488,480
 

YEAR 	6 0.6928
 

COTTON OIL 3,307 79,368 54,989 210 11,547,734
 
SUNFLOWER OIL 3,509 84,216 58,348 120 7,001,771
 
FR COTTON 363 8,712 6,036 210 1,267,562
 
FR SUN 77 1,848 1,280 120 153,644
 

TOTAL YEAR 6 ------------------------------------------------------------- 19,970,711
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TABLE D-18
 

STAFFING REQUIREMENTS
 

Managerial and Administrative Personnel 

Designation 
Number Base 

Salary 
Year 1 

Cost/Month 
Year 1 

Annual Cost 
Number Base 

Salary 
Year 2 
Monthly 

Year 2 
Annual 

Number Base 
Salary 

Year 3 
Monthly 

Year 3 
Annual 

Chief Executive 
Factory Manager 
General Manager Finance 
Assistant Finance Manager 
Personnel Manager 
Assistant Personnel Manager 
Purchase Officer 
Account Officer 
Administrative Manager 
Account Assistants 
Store Assist.nts 
Security Officer 
Typists 
Security Staff 
Drivers 
Cooks 
Peons 
Sweepers 

1 
1 
1 
1 

1 
1 
1 
1 
6 
5 
1 
4 

25 
5 
2 

10 
2 

100,000 
80,000 
80,000 
60,000 
60,000 
40,000 
16,500 
25,000 
50,000 
8,000 
5,000 
15,000 
6,000 
3,000 
5,000 
3,000 
2,000 
2,000 

100,000 
80,000 
80,000 
60,000 
60,000 
40,000 
16,500 
25,000 
50,000 
48,000 
25,000 
15,000 
24,000 
75,000 
25,000 
6,000 
20,000 
4,000 

1,200,000 
960,C00 
960,000 
720,000 
720,000 
480,000 
198,000 
300,000 
600,000 
576,000 
300,000 
180,000 
288,000 
900,000 
300,000 
72,000 
240,000 
48,000 

1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
5 
1 
4 

25 
5 
2 

10 
2 

105,000 
84,000 
84,000 
63,000 
63,000 
42,000 
17,325 
26,250 
52,500 
8,400 
5,250 
15,750 
6,300 
3,150 
5,250 
3,150 
2,100 
2,100 

105,000 
84,000 
84,000 
63,000 
63,000 
42,000 
17,325 
26,250 
52,500 
50,400 
26,250 
15,750 
25,200 
78,750 
26,250 
6,300 

21,000 
4,200 

1,260,000 
1,008,000 
1,008,000 
756,000 
756,000 
504,000 
207,900 
315,000 
630,000 
604,800 
315,000 
189,000 
302,400 
945,000 
315,000 
75,600 
252,000 
50,400 

1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
5 
1 
4 

25 
5 
2 

10 
2 

110,250 
88,200 
88,200 
66,150 
66,150 
44,100 
18,191 
27,563 
55,125 
8,820 
5,513 
16,538 
6,615 
3,308 
5,513 
3,308 
2,205 
2,205 

110,250 
88,200 
88,200 
66,150 
66,150 
44,100 
18,191 
27,563 
55,125 
52,920 
27,563 
16,538 
26,460 
82,688 
27,563 
6,615 
22,050 
4,410 

1,323,000 
1,058,400 
1,058,400 
793,800 
793,800 
529,200 
218,295 
330,750 
661,500 
635,040 
330,750 
198,450 
317,520 
992,250 
330,750 
79,380 

264,600 
52,920 

Total Personnel 69 753,500 9,042,000 791,175 9,494,100 830,734 9,968,805 

Fringe Benefit @ 50 % 376,750 4,521,000 395,588 4,747,050 415,367 4,984,403 

Total 1,130,250 13,563,000 1,186,763 14,241,150 1,246,101 14,953,208 
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TABLE D-18
 

Designation 

NLrber Base 

Salary 

Year 4 

Monthly 

Year 4 

Annual 

Nurrber Base 

Salary 

Year 5 

Monthly 

Year 5 

Annual 

Nunbe r Base 

Salary 

Year 6 

Monthly 

Year 6 

Annual 

Chief Executive 
Factory Manager 
General Manager Finance 
Assistant Finance Manager 
Personnel Manager 
Assistant Personnel Manager 
Purchase Officer 
Account Officer 
Administrative Manager 
Account Assistants 
Store Assistants 
Security Officer 
Typists 
Security Staff 
Drivers 
Cooks 
Peons 
Sweepers 

1 
1 
i 
1 
1 
1 
1 
1 
I 
6 
5 
1 
4 

25 
5 
2 

10 
2 

121,275 
97,020 
97,020 
72,765 
72,765 
48,510 
20,010 
30,319 
60,638 
9,702 
6,064 
18,191 
7,277 
3,638 
6,064 
3,638 
2,426 
2,426 

121,275 
97,020 
97,020 
72,765 
72,765 
48,510 
20,010 
30,319 
60,638 
58,212 
30,319 
18,191 
29,106 
90,956 
30,319 
7,277 
24,255 
4,851 

1,455,300 
1,164,240 
1,164,240 
873,180 
873,180 
582,120 
240,125 
363,825 
727,650 
698,544 
363,825 
218,295 
349,272 

1,091,475 
363,825 
67,318 
291,060 
58,212 

1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
5 
1 
4 

25 
5 
2 

10 
2 

133,403 
106,722 
106,722 
80,042 
80,042 
53,361 
22,011 
33,351 
66,701 
10,672 
6,670 

20,010 
8,004 
4,002 
6,670 
4,002 
2,668 
2,668 

133,403 
106,722 
106,722 
80,042 
80,042 
53,361 
22,011 
33,351 
66,701 
64,033 
33,351 
20,010 
32,017 
100,052 
33,351 
8,004 
26,681 
5,336 

1,600,830 
1,280,664 
1,280,664 
960,498 
960,498 
640,332 
264 137 
400,208 
800,415 
768,398 
400,208 
240,125 
384,1990 

1,200,623 
400,208 
96,050 

320,166 
64,033 

1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
5 
1 
4 

25 
5 
2 

10 
2 

146,743 
117,394 
117,394 
88,046 
88,046 
58,697 
24,213 
36,686 
73,371 
11,739 
7,337 
22,011 
8,805 
4,402 
7,337 
4,402 
2,935 
2,935 

146,743 
117,394 
117,394 
88,046 
88,046 
58,697 
24,213 
36,686 
73,371 
70,437 
36,686 
22,011 
35,218 
110,057 
36,686 
8,805 

29,349 
5,870 

1,760,913 
1,408,730 
1,408,730 
1,056,548 
1,056,548 

704,365 
290,551 
440,228 
880,457 
845,238 
440,228 
264,137 
422,619 

1,320,685 
440,228 
105,655 
352,183 
70,437 

Total Personnel 913,807 10,965,686 1,005,188 12,062,254 1,105,707 13,268,479 
Fringe Benefit @ 50 % 456,904 5,482,843 502,594 6,031,127 552,853 6,634,240 
Total 1,370,711 16,448,528 1,507,782 18,093,381 1,658,560 19,902,719 
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TABLE D-18 

Production and Technical 

Designation 

Personnel 
Numbcr Base 

Salary 
Year 1 

Cost/Month 
Year 1 

Annual Cost 
Num.ber Base 

Salary 
Year 2 
Monthly 

Year 2 
Annual 

Number Base 
Salary 

Year 3 
Monthly 

Year 3 
Annual 

ProdJuction Manager 
Chief Chemist 
Technical Manager 
Er,gineers 
Mechanics 
Eiectricians 
Chemists 
Supervisors 
Foreman 
Operators 
Wcrkers 
Helpers 

Total Personnel 

Differential for 7 Day Week @ 14% 

Fringe Benefit @ 50 % 

Total 

1 
1 
1 
9 
9 
6 
3 
24 

9 
36 
9 
69 

177 

60,000 
45,000 
36,000 
32,000 
16.000 
16,000 
16,000 
12,000 
I,000 
8,000 
6,000 

2,000 

60,000 
45,000 
36,000 
288,000 
1L4,009 
96,C00 
48,330 

288,000 
90,020 

288,000 
54,00 

138,000 

1,575,000 

220,500 

787,500 

2,583,000 

720,000 
540,000 
432,000 

3,456,000 
1,728,000 
1,152,000 

576,000 
3,456,000 
1,080,000 
3,456,0 
648,000 

1,656,000 

18,900,000 

2,646,000 

9,450,000 

30,996,000 

1 
1 
1 
9 
9 
6 
3 

24 
9 
36 
9 

69 

177 

63,000 
47,250 
37,800 
33,600 
16,800 
16,800 
16,800 
12,600 
10,500 
8,400 
6,300 

2,100 

63,000 
47,250 
37,800 
302,400 
151,200 
1C0,800 
50,400 

302,400 
94,500 
302,400 
56,700 

144,900 

1,653,750 

231,525 

826,875 

2,712,150 

756,000 
567,000 
453,600 

3,628,800 
1,814,400 
1,209,600 
604,800 

3,628,600 
1,134,000 
3,628,800

680,400 

1,T8,800 

19,845,000 

2,778,300 

9,922,500 

32,545,800 

1 
1 
1 
9 
9 
6 
3 

24 
9 
36

9 

69 

177 

66,150 
49,613 
39,690 
35,280 
17,640 
17,640 
17,640 
13,230 
11,025 
8,820
6,615 

2,205 

66,150 793,800 
49,613 595,350 
39,690 476,280 
317,520 3,810,240 
158,76v 1,905,120 
105,840 1,270,080 
52,920 635,040 

317,520 3,810,240 
99,225 1,190,700 
317,520 3,810,240
59,535 714,420 

152,145 1,825,740 

1,736,438 20,837,250 

243,101 2,917,215 

868,219 10,418,625 

2,847,758 34,173,090 
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TABLE D-18
 

Number Base Year 4 Year 4 Number Base Year 5Designation Year 5 Number Base Year 6 Year 6Salary Monthly Annual 
 Salary Monthly Annual 
 Salary Monthly Annual
 

Production Manager 
 1 72,765 72,765 873,180 1 80,042 80,042 960,498 1 88,046Chief Chemist 88,046 1,056,548
1 54,574 54,574 654,885 1 60,031
Technical Manager 60,031 720,374 1 66,034 66,034 792,411
1 43,659 43,659 523,908 
 1 48,025 48,025 576,299 1
Engineers 52,827 52,827 633,929
9 38,808 34c,272 4,191,264 9 
 42,689 384,199 4,610,390
Mechanics 9 46,958 422,619 5,071,429
9 19,404 174,636 2,095,632 9 
 21,344 192,100 2,305,195 9 23,479
Electricians 211,310 2,535,715
6 19,404 116,424 1,397,088 6
Chemists 3 19,404 21,344 128,066 1,536,797 6
58,212 698,544 3 21,344 64,033 23,479 140,873 1,690,476
768,398 3 23,479
Supervisors 70,437 845,238
27 14,553 392,931 4,715,172 
 27 16,008 432,224 5,186,689 27 17,609
Foreman 475,447 5,705,358
12 12,128 145,530 1,746,360 
 12 13,340 160,0S3 1,920,996 12
Operators 14,674 176,091 2,113,096
51 9,702 494,802 5,937,624 
 51 10,672 544,282 6,531,386
Workers 51 11,739 598,710 7,184,525
12 7,277 87,318 1,047,816 12 
 8,004 96,050 1,152,598 12 8 805 105,655
Helpers 1,267,857
99 2,426 240,125 2,881,494 99 2,668 264,137 3,169,643 99 
 2,935 290,551 3,486,608
 
Total Personnel 
 231 2,230,247 26,762,967 231 
 2,453,272 29,439,264 231 
 2,698,599 32,383,190
 
Differential for 7 Day Week 2 
 312,235 3,746,815 
 343,458 4,121,497 
 377,804 4,533,647
 
Fringe Benefit @ 50 % 
 1,115,124 13,381,484 
 1,226,636 14,719,632 
 1,349,300 16,191,595
 
Total 
 3,657,605 43,891,266 
 4,023,366 48,280,392 
 4,425,703 53,108,432
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TABLE D-18 

Marketing Personnel 

Designation 
Number Base 

Salary 
Year 1 

Cost/Mcnth 
Year 1 

Annual Cost 
Number Base 

Salary 
Year 2 
Monthly 

Year 2 
Annual 

Number Base 
Salary 

Year 3 
Monthly 

Year 3 
Annual 

Marketing Manager 
Sales Manager, Oil 
Sales Manager, Meal 
Advertising Manager 
Meal Nutritionist 
Sales Officer, Oil 
Sales Officer, Meat 
Advertising Executive 
Analyst / Programer 
Executive Secretary 
Typist 

1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
3 

80,000 
40,000 
40,000 
40,000 
30,000 
25,000 
25,000 
25,000 
20,000 
10,000 
6,000 

80,000 
40,000 
40,000 
40,000 
30,000 
50,000 
50,000 
25,000 
20,000 
10,000 
18,000 

960,000 
480,000 
480,000 
480,000 
360,000 
600,000 
600,000 
300,000 
240,000 
120,000 
216,000 

1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
3 

84,000 
42,000 
42,000 
42,000 
31,500 
26,250 
26,250 
26,250 
21,000 
10,500 
6,300 

84,000 
42,000 
42,000 
42,000 
31,500 
52,500 
52,500 
26,250 
21,000 
10,500 
18,900 

1,008,000 
504,000 
504,000 
504,000 
378,000 
630,000 
630,000 
315,000 
252,000 
126,000 
226,800 

1 
! 
1 
1 
1 
4 
3 
2 
1 
1 
4 

88,200 
44,100 
44,100 
44,100 
33,075 
27,563 
27,563 
27,563 
22,050 
11,025 
6,615 

88,200 
44,100 
44,100 
44,100 
33,075 
110,250 
82,688 
55,125 
22,050 
11,025 
26,460 

1,058,400 
529,200 
529,200 
529,200 
396,900 

1,323,000 
992,250 
661,500 
264,600 
132,300 
317,520 

Total Personnel 15 403,000 4,836,000 15 423,150 5,077,800 20 561,173 6,734,070 
Fringe Benefit @ 50 X 201,500 2,418,000 211,575 2,538,900 280,586 3,367,035 
IotaL 604,500 7,254,000 634,725 7,616,700 841,759 10,101,105 
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TABLE D-18
 

Designation 
Number Base 

Salary 
Year 4 
Monthly 

Year 4 
Annual 

Number Base 
Salary 

Year 5 
Monthly 

Year 5 
Annual 

Number Base 
Salary 

Year 6 
Monthly 

Year 6 
Annual 

Marketing Manager 
Sates Manager, oil 
Sates Manager, Meal 
Advertising Manager 
Meat Nutritionist 
Sates Officer, OiL 
Sates Officer, Meal 
Advertising Executive 
Analyst / Programmer 
Executive Secretary 
Typist 

1 
1 
1 
1 
1 
6 
3 
3 
1 
1 
4 

92,610 
46,305 
46,305 
46,305 
34,729 
28,941 
28,941 
28,941 
23,153 
11,576 
6,946 

92,610 
46,305 
46,305 
46,305 
34,729 
173,644 
86,822 
86,822 
23,153 
11,576 
27,783 

1,111,320 
555,660 
555,660 
555,660 
416,745 

2,083,725 
1,041,863 
1,041,863 
277,830 
138,915 
333,396 

1 
1 
1 
1 
1 
6 
3 
3 
1 
1 
4 

97,241 
48,620 
48,620 
48,620 
36,465 
30,388 
30,388 
30,388 
24,310 
12,155 
7,293 

97,241 
48,620 
48,620 
48,620 
36,465 
182,326 
91,163 
91,163 
24,310 
12,155 
29,172 

1,166,886 
583,443 
583,443 
583,443 
437,582 

2,187,911 
1,093,956 
1,093,956 
291,722 
145,861 
350,066 

1 
1 
1 
1 
1 
6 
3 
3 
1 
1 
4 

102,103 
51,051 
51,051 
51,051 
38,288 
31,907 
31,907 
31,907 
25,526 
12,763 
7,658 

102,103 
51,051 
51,051 
51,051 
38,288 
191,442 
95,721 
95,721 
25,526 
12,763 
30,631 

1,225,230 
612,615 
612,615 
612,615 
459,461 

2,297,307 
1,148,653 
1,148,653 
306,308 
153,154 
367,569 

Total Personnel 23 676,053 8,112,636 23 709,856 8,518,268 23 745,348 8,944,181 
Fringe Benefit @ 50 % 338,027 4,056,318 354,928 4,259,134 372,674 4,472,091 
Total 1,014,080 12,168,954 1,064,783 12,777,402 1,118,023 13,416,272 
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TABLE D-18 

Procurement & Extension Personnel 

Designation 
Number Base 

Salary 
Year 1 

Cost/Month 
Year 1 

Annual Cost 
Number Base 

Salary 
Year 2 
Monthly 

Year 2 
Annual 

Number Base 
Salary 

Year 3 
Monthly 

Year 3 
Annual 

Development Manager 
Purchase Manager 
Purchase Officer 
Purchase Assistant 
Agronomist / Extension Manager 
Extension Agronomist 
Extension Assistant 
Store Manager 
Seedhouse Supervisors 
Seedhouse Operators 
Seedmouse Helpers 
Seednandling Supervisors 
Seedhandling Assistants 
Bookeeper 
Operator 
Mechanic 
Security Staff 
Drivers 
Tractor Operators 

1 
1 
2 
8 
1 
8 
8 
1 
7 
6 

12 
2 
2 
4 
8 
4 
6 
6 
4 

40,000 
20,000 
16,500 
6,000 
20,000 
13,500 
9,000 
36,000 
12,000 
8,000 
2,000 
12,000 
8,000 
9,000 
6,000 
6,000 
3,000 
5,000 
6,000 

40,000 
20,000 
33,000 
48,000 
20,000 
108,000 
72,000 
36,000 
84,000 
48,000 
24,000 
24,000 
16,000 
36,000 
48,000 
24,000 
18,000 
30,000 
24,000 

480,000 
240,000 
396,000 
576,000 
240,000 

1,296,000 
864,000 
432,000 

1,008,000 
576,000 
288,000 
288,000 
192,000 
432,000 
576,000 
288,000 
216,000 
360,000 
288,000 

1 
1 
2 
8 
1 
8 
8 
1 
7 
6 
12 
2 
2 
4 
8 
4 
6 
6 
4 

42,000 
21,000 
17,325 
6,300 
21,000 
14,175 
9,450 
37,800 
12,600 
8,400 
2,100 
12,600 
8,400 
9,450 
6,300 
6,300 
3,150 
5,250 
6,300 

42,000 
21,000 
34,650 
50,400 
21,000 
113,400 
75,600 
37,800 
88,200 
50,400 
25,200 
25,200 
16,800 
37,800 
50,400 
25,200 
-8,900 
31,500 
25,200 

504,000 
252,000 
415,800 
604,800 
252,000 

1,360,800 
907,200 
453,600 

1,058,400 
604,800 
302,400 
302,400 
201,600 
453,600 
604,800 
302,400 
226,800 
373,000 
302,400 

-

1 
1 
2 
8 
1 
8 
8 
1 
7 
5 

12 
2 
2 
4 
8 
4 
6 
6 
4 

44,100 
22,050 
18,191 
6,615 
22,050 
14,884 
9,923 

39,690 
13,230 
8,820 
2,205 
13,230 
8,820 
9,923 
6,615 
6,615 
3,308 
5,513 
6,615 

44,100 
22,050 
36,383 
52,920 
22,050 
119,070 
79,380 
39,690 
92,610 
52,920 
26,460 
26,460 
17,640 
39,690 
52,920 
26,460 
19,845 
33,075 
26,460 

529,200 
264,600 
436,590 
635,040 
264,600 

1,428,840 
952,560 
476,280 

1,111,320 
635, 40 
317,520 
317,520 
211,680 
476,280 
635,040 
317,520 
238,140 
396 900 
317,520 

Total 91 753,000 9,036,000 91 790,650 9,487,800 91 830,183 9,962,190 
Fringe Benefits @ 50% 376,500 4,518,000 395,325 4,743,900 415,091 4,981,095 
Total Personnel 1,129,500 13,554,000 1,185,975 14,231,700 1,245,274 14,943,285 

225
 



TABLE D-18
 

Number Base Year 4 Year 4 Number Base Year 5 Year 5 Number Base Year 6 Year 6 

Designation Salary Monthly Annual Salary Monthly Annual Salary Monthly Annual 

Development Manager 
Purchase manager 
Purchase Officer 
0 

-Lase Assistant 
Agronomist / Extension Manager 
Extension Agronomist 
Extension Assistant 
Store Manager
Seedhouse Supervisors10 
Seedhouse Operators 
Seedhouse Helpers 
Seedhandling Supervisors 
Seedhandling Assistants 
Bookeeper 
Operator 
Mechanic 
Security Staff 
Drivers 
Tractor Operators 

1 
1 
2 
8 
1 
8 
8 
1 

9 
18 
2 
2 
4 
8 
4 
6 
6 
4 

48,510 
24,255 
20,010 
7,277 
24,255 
16,372 
10,915 
43,659
14,553 

9,702 
2,426 
14,553 
9,702 
10,915 
7,277 
7,277 
3,638 
6,064 
7,277 

48,510 
24,255 
40,021 
58,212 
24,255 
130,977 
87,318 
43,659
145,530 

87,318 
43,659 
29,106 
19,404 
43,659 
58,212 
29,106 
21,830 
36,383 
29,106 

582,120 
291,060 
480,249 
698,544 
291,060 

1,571,724 
1,047,816 

523,908
1,746,360 

1,047,816 
523,908 
349,272 
232,8.48 
523,908 
698,544 
349,272 
261,954 
436,590 
349,272 

1 
1 
2 
8 
1 
8 
8 
1

10 

9 
18 
2 
2 
4 
8 
4 
6 
6 
4 

53,361 
26,681 
22,011 
8,004 

26,681 
18,OG9 
12,006 
48,025
16,008 

10,672 
2,668 
16,008 
10,672 
12,006 
8,004 
8,004 
4,002 
6,670 
8,004 

53,361 
26,681 
44,023 
64,033 
26,681 
144.075 
96,050 
48,025
160,083 

96,050 
48,025 
32,017 
21,344 
48,025 
64,033 
32,017 
24,012 
40,021 
32,017 

640,332 
320,166 
528,274 
768,398 
320,166 

1,728,896 
1,152,598 
576,299

1,920,996 

1,152,598 
576,299 
384,199 
256,133 
576,299 
768,398 
384,199 
288,149 
480,249 
384,199 

1 
1 
2 
8 
1 
8 

8 
110 

9 
18 
2 
2 
4 
8 
4 
6 
6 
4 

58,697 
29,349 
24,213 
8,805 

29,349 
19,810 

13,207 
52,827
17,609 

11,739 
2,935 
17,609 
11,739 
13,207 
8,805
8,805 
4,402 
7,337 

8,805 

58,697 
29,349 
48,425 
70,437 
29,349 
158,482 

IC5,655 
52,827176,091 

105,655 
52,827 
35,218 
23,479 
52,F27 
70,437
35,218 
26,414 
44,023 

35,218 

704,365
352,183 
581,101 
845,238 
352,183 

1,901,786 

1,267,857 

2,113,096 

1,267,857 
633,929 
422,619 
281,746 
633,929 
845,238
422,619 
316,964 
528,274 

422,619 
Total 103 1,000,519 12,006,225 103 1,100,571 13,206,848 103 1,210,628 14,527,532 
Fringe Benefits @ 50% 500,259 6,003,113 550,285 6,603,424 605,314 7,263,766 
Total Personnel 1,500,778 18,009,338 1,650,856 19,810,271 1,815,942 21,791,298 
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TABLE D-18
 

Number Base (DAY) 
Salary 

Year 1 
DAYS 

Year 1 
Annual Cost 

Number Base 
Salary 

Year 2 
DAYS 

Year 2 
Annual 

Number Base 
Salary 

Year 3 
DAYS 

Year 3 
Annual 

Casual Labor 58 

Fringe @ 15% 

Total Casual Labor 

TOTAL PROCUREMENT & EXTENSION PERSONNEL 

80 

12 

200 928,000 

139,200 

1,067,200 

14,621,200 

58 84 

13 

200 974,400 

146,160 

1,120,560 

15,352,260 

58 88 

13 

200 1,023,120 

153,468 

1,176,588 

16,119,873 

TOTAL PERSONNEL 79,9a8,200 83,987,610 90,290,561 
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TABLE D-18
 

Number Base 
Salary 

Year 4 
DAYS 

Year 4 
Annual 

Number Base 

Salary 
Year 5 

DAYS 
Year 5 

Annual 
Number Base 

Salary 
Year 6 

DAYS 
Year 6 

Annual 

Casual Labor 

Fringe @ 15% 

Total Casual Labor 

TOTAL PROCUREMENT & EXTENSION 

58 97 

15 

200 1,125,432 

168,815 

1,294,247 

19,303,584 

58 107 

16 

200 1,237,975 

185,696 

1,423,671 

21,233,943 

58 117 

18 

200 1,361,773 

204,266 

1,566,039 

23,357,337 

TOTAL PERSONNEL 
109,821,670 120,195,389 131,576,058 

00 



Year 1 
 Year 2 
 Year 3
SUM1MARY 
 Year 4 
 Year 
 Year
Managerial e
and Administrative 
Personnel 
 13,563,000 
 14,241150 
 l4,953,208 
16,448,528
Marketing 18.093381 
 19,902,719
 
PerY 4 1esnel27,65,Z816,70052
,24,15
Production and Technica[ Personnel- 16.96% 16.96% 
 16.56%
9.07- 14.98%
38.75% 15.05 9 15.13%
12,7774081
30,996,000 9.07%
Mn0 7 38.75%
, 1 7 11...19%
Procurennt & Extension Personnel 

32,545,800 10 , 10 1 , 105
34,173,490
37.85% 1 2 .168,954
11.08% 12,777
43,891,266 ,402 13 ,416,272
48,230,392
39.97% 10.63%
28,175,200 53,108,432
29,583 960 40.17% 10.20%
79-988,200 31,063,158 
 40.36%
37,312,922
83,987,610 
 41,044,214
Tota Personnel 90,290,561 45,148,635

109,821,670
5.225. 
 22.22% 34.40% 120,195,389 3
33.98% 
 34.15% 1 1.576.058
34.31%
 



ANNEXES 

TO 

SECTION "A"
 

OILSEED PRODUCTION AND PROCUREMENT UNIT
 

FOR
 

A VERTICALLY INTEGRATED
 
SOLVENT EXTRACTION PLANT 
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ANNEX A-i
 

UTILIZATION, CLASSIFICATION & DISTRIBUTION OF LAND IN PAKISTAN
 

TABLE I - UTILIZATION OF LAND
 

(Source: Economic survey 1989-90, Ministry of Finance)
 

Total cultivable land reported ................ 31.25 million ha
 
out of this, cultivable waste ................. 10.33 million ha
 
Current fallow.................................. 4.86 million ha
 
net area sown .................................. 16.06 million ha
 

Comment: At any given time no more than 51% of total cultivable
 
land is cultivated. This indicates non-availability of water and
 
or finances for development of land and other facilities.
 

TABLE II - CLASSIFICATION OF LAND
 

(Source National Commission on Agriculture,
 
and Pakistan Statistical Year Book 1989)
 

a) 	Classification according to sources of water is as follows:
 
Land irrigated by canals .................... 12.18 million ha
 
Land irrigated by other means ............... 4.35 million ha
 
Other Rain fed land.......................... 4.44 million ha
 

b) 	Classification according to responsiveness to inputs of
 
water, fertilizer and seed is as follows:
 

Land classed as very good or good i.e.
 
class 1 and 2, in canal command area ........ 10.00 million ha
 
Land classed as water-logged or saline,
 
in and outside canal commanded area ......... 6.31 million ha
 
Unclassified land............................ 2.18 million ha
 

Comment: About 50% of the cultivated land has to be upgraded
 
through biological, chemical, and physical (leveling of land, or
 
lowering of water table) means to make it fully productive.
 



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

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

TABLE III - DISTRIBUTION OF LAND
 

(Source: Pakistan Census of Agriculture, 1980)
 

Size of the farm Number of such farms Total area
 
of the farms
 

Less than 1 acre................. 1,84,067................... 89,409
 
1 acre to less than 2.5 ......... 5,17,358 .................8,26,493
 
2.5 acres to less than 5 ........ 6,85,026 ............... 24,03,833
 
5 acres to less than 7.5 ........ 6,84,585 ............... 40,19,569
 
7.5 acres to less than 12.5 ..... 9,19,353 ................88,35,662
 
12.5 acres to less than 25 ...... 7,05,173 ............. 1,16,16,800
 
25 acres to less than 50 . ...... 2,63,699 ............... 83,86,440
 
50 acres to less than 150 ......... 96,141 ............... 69,12,756
 
150 acres and above ............... 14,027 ............... 40,03,711
 

Comment: Contrary to the general impression, big farms of 150
 
acres or more constitute no more than 9% of the total farm area.
 
Small farms, i.e. farms of less than 1 acre to less than 25
 
acres, constitute 60% of the farm area, and their owners constitute
 
90% of the land owning class. Thus, 60% of the area is likely to
 
be investment starved and, hence, not amenable to scientific and
 
modern farming. Move division of land, since 1980, due 
to
 
inheritance, must have made the situation even worse.
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STUDY & TEST REPORTS 
KANSAS WHEAT COMMISSION STUDY 
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r 1 ; li)t I I i t , (m if Ily II I aj . t I I '..1 l f by Ihv K,r si'. 

I.\!w t ti e(( SIt lfetlO I Sli ll (I gO,% ltje , 
,',h I k'I,l It~llln M I )ho tll t mit It()%%, Ili, ife w i'll t- llt'( em1( Ith 

\at~rljll~ l i(!i lii ,'I Il lil'j It 1(le II i' Ii .1 lill -'i piI",,: hll .lj 

lhu( n~lu i)nof Ilic I,, provedl: 

' t i( lt i t i a iv,l i t gIi l l l)ve do(o Ita ( l/-"eo tg liti s 

i I 0 w *i( j iil ton i ('Ir I d.)tIi)to at" |}li.'r 

rvONEY SAIGRESULTS t.AITH TYPICALASPlRAgTOR INSTALLITION: "1t1it 

ii i ,irk k.,i1,t".•(llO(l(it hiiish,'l ,..heat hll i) ert 'nIh ikiti 0t. 
) t",it i'tr t ilt t'r t'(n1 i])ki k |) ige, it 005 010) ()I1 1( 

*'' ..... it (k011 ctkge, the 500,00(0 hushelLIig ain ,ls(ragt tttt' u 'o 

.. * .h! ,.,,Ii k 7'di hiiisktil of ibtck,i.t Ilter .ls[)irali()n (5O{].0(1
 
,,", t7S0)I t, lu'Iiivm- or 22500+ i)(ttinl, s 11?
ASIAORt It~c SALAIN Ilk .7 ,607tk lhfat lSI
 

II lieh ( li kagi IS 1( lwt Smk) ipr ut, k t is ispirles
 

It Itti l i S 1 t'lOt molV t.'Il y'jy
lu 1 tI ,, f I, ) ly olvv 

li , IIl .I ,Ad (I t S I.tings iln fI I25i l ii(lS c(ts pIr i,,hel 

Sii Sasnsh.111 Wit0 Aspiratio -uio ( 
,', ,('d k gli0i'ot k e lie. . .$6.75000f 
itg, i1 7a.dofi lt;), 0 o515... ..... .. .. 937.00,, 

* g I i)i, . 

* Itit TOTA , 'l i)ll assilll gal(ly 

AI)lD[D tILNI FITS -
* tnt~ii tir, ( 1itiolt I lht grtitI * rIneil, lion r7du17ion 
* I met s)tutu * h9p37t00d dryingripiii t l 

( tII* Iflillelo Jll tI kt i(,n(C 

WHEAT LIF I lI:SED AS FEED: 
\ till lt "t U5 ' 1511.11 (f()Ckae hfilingS ii (dlhi' 

talir ,ttik I [iiirtgs ld)lt),."i,. tie nti III )',ptat(f (dv('e d3boilt 

m uhri ,ltl iiical vitih hltngs. [)'ils 
*.i,... kk' t '.it-t -\vtrlg+' ,),l was,15-5k)p)ourncs grt 

. ,, ant'() (ll Itti~;I iik ,in(i St)l'yf 
I l~andii-.,, 

"\it| ition'jl vahu of litt. liftings ,,,as be_,ter tihan ec.pechtcd. and 
e,['ts rece(ise'd lhi test ration gre'w significanly (p '0.01)thajt

lis,ter. Tihe asthiat tontainedgreater.'ilthugs very pal atable , ted irtakeratiion 10 pr-nt (hie was 

tii,'; (uk on d IFd,,lutehit)tisdq+heanigishca't may dependtrrim irllt q aiI rlcve dnr drin available m rket. This lest 

, .,. ,..r. l1rt narket )i tre rIO in, areas%)15() ,het, 

OTHER KICE ASPIRATORS 
4 

, 

I<Cf Isit[1-ASP'IRATOR ),,rtt.t,l'Inlly instailhid tifl h d, ' 
lii ,,ur ,t,loii i .' ru .ii 1 ,tit,I i.ril thn llte Io 

, l ,t) Ili( ixed nlhl-.ispitlt t se.parates5 dust anld docl.a e 
(/'(Ill )'rjirl aI is IS 'ra~tlyk'-k( l t , Ihe'inlti-aspirator 1]he 

Cytlinit' rcyih le an ~r.uiIll IL!. aspirator by way of th(ii aIe l'k 

aIl hliii thinil)' 

. 
MIIAIAORiluttacutendsip ctrn 

INI-AS s ltr rin.ofok - age evAtOr lit cur all nd~l~ tt'.i.: 

dutJrIng hitai(.Sl rushv as part (it tilt' ifoist. ,nd( lest i+tle!gt|ii)t'all, Tit rnii-aSpirtol firctvides reliable and rrpeatuch' 

result , This sinIl tInlt ntl, .I foot ar4*a 

~KICE INDUSTRIES, INC. 
E 2040 South Mead Ave., P.O. Box 11388, Wichita, Kansas 67202-0388 USA 

316/267-4281 o Telex: 3740738 * FAX: 316/267-5931 C1988, Kice Industries. Inc"
PA-2 2-88 Lllho InU.S.A. 

http:hitai(.Sl


4VNUtchinson
 
Graf" Pump®
 

/!,,'utchinso./ Complimented by Comparison.
 



Specifications
 

Capacity ................ 	 2,000 BPH 

Housing ................ 16 Ga. Galv. 

Chain Travel (ft/min) ...... 300 

Paddles ................. 3/a" UHMW 

Conveyor Chain .......... 	 CA 550 


CA 557 


Portables - Lengths ...... 51 	', 61 ', 65' 
Portable Drive Options ... Electric 

PTO (Right or Left) 

4,( BPH ,
 

14 Ga. Galv.
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/a1"UHMW
 

CA 550
 
CA 557
 
CA 551 X (o"
 

51', 6-1 ', 65'
 

Electric 
PTO (Right or Left) 
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Box 33 I 514 West Crawford I Clay Conr.e Kansas 67432
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A turnkey grain handling system 
you can design yourself ... 

interchangeable components make it easy. 

_Hutchinson / 

Standard Drive Over Top Drivel
 
Sprocket Corner Inlet Hopper Corner
 

900 Discharge P,2-', & Pinion Tube Sections 

Spout Control (mounting accessories available) 

2' Inlet Center Intermediate 
Hopper Bin Well Bin Well 
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AIR SUPPORTED STRUCTURE
 

GRAIN STORAGE
 

RONCO/ACSCA PROJECT
 
House 56
 

Street 88, Sector G-6/3

Islamabad, Pakistan
 

Attention: Mr. Asad Khan
 

May 9, 1991
 

Series No. 01090591AB
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House 56
 
Street 88, Sector G-6/3

Islamabad, Pakistan
 

PROPOSAL
 

AIR SUPPORTED STRUCTURE SYSTEM 
- GRAIN STORAGE.
Air supported structures inherently provide unobstructed,

clear span space of circular segment cross section.
 

Size: 
 A. 
 B.
Width 
 55 dia 
 70 dia.
Center height 
 18.3 ft. 
 23.3 ft.
Floor area 
 2,375 sq. ft. 
 3,848 sq. ft.
 

Membranes System:

Thermo-Flex, Inc., 
"Cloud 9" air supported structures are
patterned for optimum utilization of the structural fabric
properties, avoidance of stress concentration, and with

compensation for fabric stretch.
 

Structural Coated Fabric:

The coated fabric is manufactured in accordance with stringent
specifications for strength, long life, weatherability and
appearance. 
 The material is certified National Fire
Protection Association CodeNo. 701. 
 The fabric
 
specifications are attached.
 
Weight per square yard 
 24 ounce
 
Color 
 White
 

Top Coating:
 
Poly Vinyl TS-103
 
Thermo-Flex, Inc., 
uses the TS-103 hard vinyl top coat, which
is applied to matte grain fabrics, to minimize plasticizer
migration and soiling. 
It also provides easier cleanability

than fabrics without a top coat.
 

Construction Technique:

All structural lap joints and seams are heat sealed and
subject to 100 percent quality inspection. All joints are
equal to or stronger than the coated fabric itself, as
verified by testing of joint specimens. Heat sealed seams
maintain their strength for the life of the fabric, eliminate
exposed fiber ultra violet degradation, and cannot leak air or
 
water.
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Sectionalizing:

In order to facilitate ease of handling during erection or
dismantling, the structure will be sectionalized in one (1)

section.
 

Anchorage System:

Catenary Seal Skirt/Earth Anchors.

This unique Thermo-Flex, Inc., system uses a single point
attachment every five feet to eight feet around the perimeter
of the building. 
This system is best suited for installations
 
on parking lots, fields, or construction sites.
 

Mechanical Systems:

Thermo-Flex, Inc., constantly strivcs to provide the highest
quality mechanical equipment in the industry. 
Whether it be
our dependable, high quality, long service life, inflation
blowers or our exclusive solenoid operated snow removal valve
system, meticulous detail is most important to provide high

quality standards.
 

Inflation System:

This structure will be equipped with two 
(2) electrically
operated blowers and automatic controls. Each blower is
capable of delivering sufficient CFM of air at 1 inch water
static pressure. Normal operation is on one blower and the
second blower is kept in standby. If a mechanical or
electrical failure should occur in the primary unit, or if
there is a loss of pressure for any reason, the second unit is
automatically activated to supply supplementary inflation air.
The second blower will continue to run until normal pressure
returns and it will then automatically shut off.
 

The blowers are non-overloading centrifugal type with backward
inclined impeller blades and are equipped with properly sized
 
motors with the proper voltage.

Horsepower 
 2
 
Voltage 
 230
 
Phase 
 1
 

Auxiliary Power System:

The structure will be equipped with one 
(1) emergency gas
powered, belt driven blower. 
The system is complete with
transfer switch panel, battery, trickle charger, and manual
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exerciser. It provides power for one 
(1) blower 	in the event

of a commercial power line failure. 
This system.'is enclosed
 
for weather protection.
 
Fuel: 
 Gasoline
 

Personnel Airlock:
 
One (1) personnel airlock is provided as 
snown.'oniBu1]Ptin
 
#108 attached.
 

Vehicle Airlock with Fabric Pull Up Doors:
 
One (1) 10 ft. x 10 x 25
ft. ft. size vehicle airlock pull up
doors is provided, located on one end of the buildinq.
 

1/10th CFM per Bushel Aeration:
 
Aeration in excess of 1/10th CFM per busne±L.can be
accomplished by switching the back up inflation 'fan to the

manual position.
 

Twelve inch perforated P.y.c. aeration linesare required.for
proper-aeration of the grain:- "(A.-
 4 lines; 20ft.;lona) .(B 
- 4 lines, 30 ft. long). 

Grain Loading/Unloading: (A), (B).

A Hutchinson portable grain pump is required:rSpecifications
are: 8 inch diameter capacity, 65 ft. length",5 hpele6tric

motor. 
 This system is designed to load the structure from
outside and fill through.the top center of thestructure.

When it is time to unload the structure, 'the tail.assembly
fits into a fabric boot on the side of the structure and
unloads into trucks outside of the building. A small front
end loader will be required to move the grain to the grain
 
pump on the edge of the structure.
 

Repair Kit:
 
One (1) repair kit included, one (1) portable fabric welder
with roller, structural coated fabric and adhesive are
 
included.
 

Price:
 
Total systems as described: A - $53,793.00; B - $59,860.00
 
fob Salina, Kansas
 

Terms: 	 irrevocable Letter of Credit through Bank IV,
 
Wichita, Kansas
 
30 percent with order.
 
60 percent on completion of production.

10 percent upon presentation of valid shippi

documents, U.S. portside.
 

http:59,860.00
http:53,793.00
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This proposal does not include any federal, state or local
taxes and is firm for a period of thirty (30) days, after

which it is subject to change.
 

Field Consultant:

The services of a field consultant are available at a daily
rate of US $300.00 plus travel and expenses.
 

Warranty:

Our standard warranty is for one 
(1) year on the material andworkmanship on a 
structure manufactured from vinyl coated
polyester material. 
Refer to the enclosed warranty for terms
 
and conditions.
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PROPOSAL
 

AIR SUPPORTED STRUCTURE SYSTEM 
- GRAIN STORAGE.
Air supported structures inherently provide unobstructed,
clear span space of circular segment 
cross section.
 

Size:
 
Width 
 250 ft. dijametci

Center height 
 62 ft. 6 in.

Floor area 
 49,087 sq. ft.
 

Membranes System:

Thermo-Flex, Inc., 
"Cloud 9" air supported structures are
patterned for optimum utilization of the structural fabric
properties, avoidance of stress concentration, and with
compensation for fabric stretch.
 

Structural Coated Fabric:
The coated fabric is manufactured in accordance with stringent
specifications for strength, long life, weatherability and
appearance. 
 The material is certified National Fire
Protection Association Code No. 701. 
 The fabric
specifications are attached.
 
Weight per square yard 
 24 ounce
 
Color 
 White
 

Top Coating:
 
Poly Vinyl TS-103

Thermo-Flex, Inc., 
uses the TS-103 hard vinyl top coat, which
is applied to matte grain fabrics, 
to minimize plasticizer
migration and soiling. 
It also provides easier cleanability

than fabrics without a top coat.
 

Construction Technique:

All structural lap joints and seams are heat sealed and
subject to 100 percent quality inspection. All joints are
equal to or stronger than the coated fabric itself, as
verified by testing of joint specimens. Heat sealed seams
maintain their strength for the life of the fabric, eliminate
exposed fiber ultra violet degradation, and cannot leak air or
 
water.
 

2t
 



Thermo-Flex, Inc. 
1700 [aLt Iro /1P0. Rox 1181 / Salinci Kajnmc 6/40R 2-118,1

(9?13) 827/:')1l / f/V 913 827-933/
 

Ronco/ACSCA Project Series No. 01043091
Page 2
 

Stress Relief:

High strength steel cables will be attached to the mainstructural envelope in the radial direction. 
This proven
stress relief design is utilized for relieving tension in
the fabric, which curtails propagation of tears.
 

Sectionalizing:

In order to facilitate ease of handling during erection or
dismantling, the structure will be sectionalized in five (5)
sections.
 

Anchorage 3ystem:

Clamp Channel Anchorage Seal.
This unique Thermo-Flex, Inc., 
system clamps the rope beaded
seal skirt under one leg of a properly sized C channel
continuously around the perimeter of the building. 
This
system is best suited for installations enclosing existing
facilities 
or mounted on walls. 
 It greatly reduces air
leakage, has a clean appearance and sinstallation of
the membrane.
 

Mechanical Systems:

Thermo-Flex, Inc., 
constantly strives 
to provide the highest
quality mechanical equipment in the industry. 
Whether it be
our dependable, high quality, long service life, inflation
blowers 
or our exclusive solenoid operated 
snow removal valve
system, meticulous detail is most important to provide high

quality standards.
 

Data Logger:

A data logger is 
included to record wind velocity and pressure
in the structure. 
This provides the building operator
documentation so he may be assured his 
structure is operating

properly.
 

Inflation System:
This..s ructure will be equi peoperated"oers . "

and autom4ig df€ Edjftlr e" isapable'of delivering suf ircent- aCF.
air at 1 inch water
- rak]static pressure. Normalo.rat"p-. ni', andsecond blower is Kdp nistndy 
the 

If a mechanical orelectrical failure should occur in the primary unit, or if
there is a loss of pressure for any reason, the second unit is
automatically activated to supply supplementary inflation air.
The second blower will continue to run until normal pressure
returns and it will then automatically shut off.
 

?~
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The blowers are non-overloading centrifugal type with backward
inclined impeller blades and are equipped with properly sized
motors with the proper voltage...,
 

Voltage 80 
Phase 
 3
 

Auxiliary Power System:

The structure will be equipped with one 
(1) emergency-power
generator set. 
 The system is complete with transfer switch
panel, battery, trickle charger, and manual exerciser. It
provides power for two (2) blowers in the event of a
commercial power line failure. 
This system is enclosed for

weather protection.

Voltage 
 480
Fuel 
 Propane or 	Natural Gas (Customer choice)
 

Personnel Airlock:
 
One (1) personnel airlock is provided as shown on Bulletin
 
#108 attached.
 

Vehicle Pull Up door:
One (1) 12 ft. x 10 ft. 
size vehicle pull up door is provided,
located on 	one 
end of the 	building.
 

Repair Kit:

One 
(1) repair kit included, one (1) portable fabric welder
with roller, structural coated fabric and adhesive 
are
 
included.
 

Price:

Total systems as described: $201,000.00 fob Salina, Kansas
Irrevocable letter of credit through Bank IV Wichita.
 

Terms: 	 30 percent with order.
 
70 percent upon presentation of v 
 "idshipping


documents port side U.S.
 
This proposal does not include any federal, state or 
local
taxes and is firm for a period of thirty (30) days, after
which it is subject to change.
 

Field Consultant:
 
The services of a field consultant are available at a daily
rate of US $300.00 plus travel and expenses.
 

http:201,000.00
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Warranty:

Our standard warranty is for one 
(1) year on the material and
workmanship on a structure manufactured from vinyl coated
polyester material. 
Refer to the enclosed warranty for terms
 
and conditions.
 

OPTION 41:*
 
1/20th Aeration System

Two 
(2) 48-inch 24,000 CFM axial aeration blowers will be
provided to accommodate 1/20th CFM per bushel up to a maximum

of 1,200,000 bushels.
 
Package price: $10,272.00.
 
Customer Signature
 

OPTION 42:
 
1/10th Aeration
 
Five (5) additional 48-inch 24,000 CFM axial aeration blo,;ers
will be provided to accommodate 1/10th CFM per bushel up to a

maximum of 1,200,000 bushels.
 
Package price: $25,680.00.
 
Customer Signature
 

OPTION #3
 
1/10th Aeration

Eight (8) additional 48-inch 24,000 CFM axial aeration blowers
will be provided to accommodate 1/10th CFM per bushel up to 
a
maximum of 2,000,000 bushels.
 
Package price: $41,088.00
 
Customer Signature
 

OPTION #4:
 
Snow Melt Furnace

One 
(1) 1.75 million BTU output indirect fired recirculating
propane furnace with return and discharge duct work included.

System price: $16,359.00
 
Customer Signature
 

OPTION #5:
 
Snow Melt Furnace

One (1) three (3) million BTU output indirect fired
recirculating propane furnace with return and discharge duct

work included.
 
System price: $22,284.90
 
Customer Signature
 

http:22,284.90
http:16,359.00
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OPTION 0l6:
 
Thirty (30) ft. 
fabric covered vehicle entryway
One (1) thirty (30) 
ft. long fabric cover designed to attachon top of an 
eight (8) ft. -,all entrance with an 
inner fabric
pull door. 
 This feature allows the customer to have
airlock with easy open access to 

a vehicle
 
the inside of the structure
for a fraction of the investment of a conventional standard
 

airlock.
 
System price: $7,238.50
 
Customer Signature
 

OPTION #7:
 
Oversized door
 
One (1) oversized (14 
ft. x 14 ft.) vehicle fabric pull up
door in lieu of the 10 
ft. x 12 ft. vehicle entry door.
System price: $2,300.00
 
Customer Signature
 

OPTION #8:
 
Power aeration louvers
Twenty-four (24) powered aeration louvers to attach around the
perimeter on 
the fabric envelope and one 
(1) to seal the grain
tunnel. 
 (Wiring and switching not provided by Thermo-Flex,

Inc.).
 
System price: $7,780.00
 
Customer Signature
 

OPTION 49:*
 
Powered roof vent

One (1) powered 10V roof vent pre-wired to fabric envelope
(electrical hook up and power supply at ground level by

others).
 
System price: $750.00
 
Customer Signature
 

OPTION #10:*
 
Conveyor attachment system
Nine 
(9) cable attachment points to attach the grain conveyor
to the air structure envelope. 
Conveyor base stand, conveyor,
and erection into place to be provided by others.
Thermo-Flex, Inc., 
field consultant will be available for

technical assistance.
 
System price: $1,800.00
 
Customer Signature
 

_L 
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'OPTION 411:
 
Grain Loading Equipment

One Model 50 Mass-Ter Mover incline unit 140' long, 5,000 BPH,CA551X chain. One inlet, one outlet, 30-HP bottom drive unitwith 30 HP, 3 Phase TEFC motor. Bottom intaku pivot, lift 
support bracktet.
 
One Model 50 Mass-Ter Mover swing away inlet hopper for truckdump. 7- HP drive with motor, throat discharge. Height is 12 
ft.
 
System Price: $35,470.00
 
Customer Signature
 

*OPTION 12:
 
1/20 hp Aeration P.V.C. Lines

9 line system 123 ft. per 
 line, 24 in. inside diameter thissystem as designed for long term storage of wheat, oats, flax,
and milo.
 
System Price: $19,200.00
 
Customer Signature
 

Total with recommended option fob Salina, KS: $268,492.00
 

Total of sale with/without options included: $Customer Signature
 

NOTE: 
 On customer approval of proposal, Thermo-Flex, Inc.
 

will provide a sales contract agreement.
 
* Options 1, 9, 10,11, and 12 should be considered for long

term storage. 
Total shipment with recommended options is four40 ft. and one 20 ft. container. 

http:268,492.00
http:19,200.00
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ANNEX A-7
 

MUSKOGEE TYPE BUILDING FOR OILSEED STORAGE
 

A Muskogee type building can be built as an alternative to the
 
Thermc-Flex air supported structure described in this section.
 
It is a concrete structure which has a capacity of 20,000 tons of
 
cotton seed. Equipped with a proper temperature control system, a
 
Muskogee holase can also be used for storing sunflower seeds. But
 
its storage capacity is only 10,000 tons, because of the lower
 
density of sunflower seed compared to cottonseed.
 

All designs and drawings must be provided by the foreign supplier
 
(Muskogee Iron WorKs, Inc.) who supervises the local construction
 
of the seed house. Materials for the construction (steel,
 
galvanized iron sheets, louvers, conveyance) are locally available.
 

Building specifications:
 

Floor dimension = 150 ft x 280 ft = 42,000 sq ft 
Maximum height = 82 ft 
Capacity = 20,000 tons for cottonseed 

= 10,000 tons for sunflower seed 

Estimate for construction expenditures, including purchase of
 
materials, flooring, construction, supervision, engineering and
 
designing for a seed house = 10 million rupees (source: equipment
 
manufacturers and feasibility studies).
 

In addition, each seed house must be equipped with a temperature
 
and humidity control and monitoring system (about US$ 45,500) and
 
conveying and aeration system (about US$ 259,000).
 

Two Muskogee seed houses are needed to meet the storage
 
requirements of the project during the first three years of
 
operation. But the annual sunflower seed intake increases at such
 
a pace that a third seed house will be needed from the fourth year.
 



ANNEX A-8
 

DRYING AND STORING SUNFLOWERS
 
(Source: synthesis note from various documents)
 

Introduction:
 

Research shows that the resistance to storage fungi by sunflowers
 
at about 10 percent moisture is equal to wheat at 15 percent
 
moisture content. Probably the most critical aspect of storing
 
sunflowers is to place dry-cleaned seeds into storage.
 

Drying Sunflowers:
 

Sunflowers dry easily. Bin, batch and continuous-flow dryers have
 
been used successfully. Drying sunflowers from 20 percent to 10
 
percent moisture removes only about 3.0 pounds of moisture per
 
bushel.
 

Drying temperatures of 71 degree C, up to 104 degree F, do not have
 
an adverse effect on oil yield or fatty acid composition.
 
Continuous-flow dryers and recirculating-batch dryers should be
 
operated at plenum temperatures of 160 degrees F. UNDER NO
 
CONDITION SHOULD SUNFLOWER USED FOR SEED, BE DRIED AT PLENUM
 
TEMPERATURES OF 43 DEGREES C, OVER 110 DEGREES F.
 

Guidelines for drying sunflower are:
 

1. 	 Use good housekeeping practices. Clean up around the
 
dryer and in the plenum chamber daily.
 

2. 	 Do not over dry.
 

3. 	 Ensure continuous flow for all sections of recirculating
 
batch and continuous-flow dryers. Uneven flow will cause
 
over-dried spots and increase fire hazards.
 

4. 	 Do not leave drying equipment unattended.
 



ANNEX A-9
 

TECHNICAL SPECIFICATIONS FOR SUNFLOWER CULTIVATION
 
Source: derived from recommendations and specifications of various
 
companies, including Pioneer and GCP.
 

Sunflower Cropping Tech.:
 

Sunflower can be cultivated twice a year, once in
 
January/February as a spring crop and again in July and August
 
as a fall crop.
 

Sunflower can be rotated easily within the summer and winter
 
cropping seasons, for instance, it can be rotated with cotton,
 
wheat, potato and rice (see the note attached hereafter
 
'Desirable Crop Rotation for Sunflower').
 

Crop Rotation:
 

The possible crop rotation easily adaptable for sunflower is as
 
follows:
 

May through November December Through May
 

a). Cotton (May - November) Sunflower (Feb - May)
 

b). Sunflower (Aug - Nov) Wheat (Nov - May)
 

c). Rice (Aug - Nov) Sunflower (Feb - May)
 

Sunflower has a deep roots system which, enables it to better
 
withstand shortage of water.
 

- , It requires an extremely short time span to mature from 90 -


110 days depending on the season.
 

It can be successfully grown in all types cf soil conditions,
 
with the exception of saline or sandy soil.
 

Hybrid seed:
 

It has a yield potential of 1.4 - 3.5 mt/ha (See 

-
PARC/CIMMYT Piper 90-8). 
Plants are of short stature with flowers coming out at 

-
'the optimum angle.
Has an excellent heat resistant quality. 

- Responsive to fertilizer: higher yields with higher 
fertilizer use. 

- Seeds have an extremely high oil content. 
- Varieties have produced the best results in government
 

trials and in farmer fields.
 



Land 	Selection and Preparation:
 

A loamy to a heavy loamy type c- a soil/land which does not have a
 
large number of trees in the vicinity would be ideal.
 

Planting and Cultivation Timing:
 

15th January to 15th February: Faisalabad, Sahiwal, Okara.
 
20th January to 10th February: Khanewal, Multan, Vehari.
 

Seed 	Quantity:
 

If the field capacity moisture is not up to the required level,
 

then it is recommended that 3 kg/acre of seed be used. In the case
 

of sowing un ridges then 2.5 kg/acre of seed should be used.
 

Size of the seed kernel is of critical importance to determine
 

density of plant population. Small size kernels are numerically
 

greater per kilogram, and give a higher plant population with the
 

same germination % as compared to Large sized kernels.
 

Cultivation:
 

a) In case of optimum field capacity moisture of the soil,
 
2 to 2.5 feet apart
planting should be done in rows that are 


with a seed drill.
 

b) 	 In case of dry soil, ridges must be made which are
 

2 to 2.5 feet apart, and seed must be planted at a distance of
 

6 to 8 inches from one another at a depth of about one inch.
 

Fertilizer:
 

In order to achieve maximum yields the following nutrient weight
 

per acre must be applied :
 

Nitrogen: Phosphorus: Potash:
 

45 kg 25 kg 15kg
 

a) 	 sowing:
 

At the time of sowing
 

- One 50kg bag of D.A.P or three 50kg bag of SSP
 

or 50kg bag of AS
- Half 50kg bag of urea two 


or one 50 kg bag of ammonium sulphate,
 

- Half 50kg bag of S.O.P should be used.
 

First Irrigation:
 



- Half 50kg bag of urea
 
or one 50 kg bag of Ammonium sulphate must be used.
 



Before the flower stage:
 

- Half 50kg bag of urea
 

or one 50 kg bag of ammonium sulphate must be used.
 

Irrigation:
 

Irrigation must be done in such a manner which ensures that only
 
the moisture reaches the seed.
 

During the spring, water/moisture requirements are low during the
 
start of the season, and increases when the weather warms up at the
 
flowering/seeding stage when frequent irrigation must be done at
 
shorter intervals.
 

During the flowering/seeding stage there absolutely must be no
 
shortage of water or moisture.
 

Thinning and Interculture:
 

In irrigated areas, the optimum number of plants/acre should be
 

between 20,000 to 25,000 or between 50,000 to 62,500.
 

To establish healthy vegetative growth, unwanted plants must
 
thinned by hand or hoeing must be done twice mechanically. The
 
required weedicides must be used for eradication of weeds.
 

Disease:
 

Sunflower can be affected with stem rot prior to flowering.
 

Pests:
 

For crop protection in case of insects, the following insecticides
 

must be used:
 

a) Five kg of BHC/acre, mixed with dirt or ashes.
 

b) 400 to 600 ML of Methyl Parathion,
 
or 500 to 750 grams of Arthane per acre should be sprayed.
 

c) 	 7 kg of Disyston/acre
 
or 300 ml of sumicidon/acre should be sprayed.
 

At the time the crop ripens, birds/parrots flock to the fields and
 

can cause enormous damage.
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Harvesting:
 

Thirty five or forty days after flowering, the crop is ready for
 
harvesting. The seed hardens and moisture is around 25%.
 

Harvesting maybe done by the following methods:
 

I. 	 Appropriate means of harvesting sunflower is done by combines.
 

The crop must be thoroughly ripe before harvesting can be
 

carried out by a combine.
 

2. 	 Sunflower may also be hand harvested by cutting it with a
 

sickle. In this case the flower after they are left in the
 

sun to dry. The seed is then separated by a thresher.
 

Purchase Price:
 

The purchase price paid in 1990 was Rs. 220 - 225 per 40 kg. 

The recommended purchase price for sunflower should be at least 

Rs. 240 per 40 kg, provided it does not contain more than 4% waste 

material and the seed must not contain more than 	10% moisture.
 

Quality Standard for purchase of sunflower seed.
 

1. 	 Moisture - 10%
 
2. 	 Waste/dirt etc - 4%
 
3. 	 Damaged Seed - 2%
 



EST IMAI[-D rOST OF F'L-XUCION Of SUNfI OWu 

S.NO. OPERALIONS/INPUTS 

01 Preparatory tillage: 

i) Ploughing 

ii) Planking 

02 

03 

Seed bed preparation:
i) Ploughing 

ii) Planking 

Cost of Seed (Kgs) 

04 Sowing and Labor 
i) Mar days 

Charges 

S U N 

NO./ 


OTY. 


4 

2 


4 


1 


3 


@ Rs/ 40/day 

0.25 

ii) Man days Spray Deweeding 	 0.25 

iii) Apiication of Fert. 0.25 

vi) Cleaning of 
water courses (M.days) 
 0.1 
v) labour of Irrigation (M. days) 0.1 


Labor Charges:
 

Intercutlure: 
vi) Thinning (M. days) 
1 
 0.1 
vii) One weeding/hoeing (M. days) wedicide 1 
viii) Earthing up (M. days) 

1 

ix) Watch & Ward (Caving of birds)


(boys days) @Rs. 40 x 5 

05 
 Fertilizer:
 
i DAP 


(Bags) 
 1 

ii) Nitrophos 


" 2

iii) Urea 


" 

06 	 Plant protection (Spray) 
 One Spray 


07 	 Harvesting:

i) Harvesting/picking heads (M.days) 

ii) Threshing & Winnowin 


a) M. days Winrbowin 
b) B.pair days including driver 
C) Tractor hours
d) Harvesting cost & Rs. SOO/Acre 


08 	 Canal water rates 40 x 
5 

09 	 Interest on investment for 6 months 

(@6% for 6 months) 


10 	 Management charges 


Stb-Totat 


11 	 Rent of land Rs. 1000/Acre 

Total cost/Acre includding lard rent 


12 	 Interest @ 7.5X 


13 	 Breakeven Yield/Acre 


14 	 Target Yield gnust exceed 

5 


500 


1991 CROP 

I t oU I R 

RAIL/ 
 TOTAL EXP. 
 IOTAL [Xp.
 
UNIT (RS.) RS./ACRE RS./IA
 

.
 

50 200 
 494.00
 
20 
 40 
 98.80
 

50 
 200 
 494.00
 
20 
 20 
 49.80
 

120 
 360 
 889.20
 

40 
 10 
 49.40
 
40 
 10 
 24.70
 
40 
 10 
 24.70
 
40 
 44 
 98.80
 
40 
 4 98.80
 

40 
 20 
 49.40
 
40 
 40 
 98.80
 
40 
 40 
 98.80
 

158 
 390.26
 

290 
 290 
 716.30
 

500 
 500
 
1
100 
 890
 

200 
 200 
 494.00
 

40 
 200 494.00
 
300 
 300 
 741.00
 

1,235.00
 

200 
 494.00
 

500 
 239
 

60 
 60 148.20
 

2,570 4,035 
 7,282
 

1,000 2,470.00
 
2,828 
 3,828 9,455.16
 

212 
 287 
 708.89
 

3040 4115 
 (10,164.00)
 

3989
 . 506/ToVilla .685/Ton/rHa 1.694 Ton/Ha 

http:10,164.00
http:9,455.16
http:2,470.00
http:1,235.00


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

ANNEX A-11
 

COST OF FARM IMPLEMENTS SUITABLE FOR SUNFLOWER CULTIVATION AND
 

HARVEST
 

PRICE PER UNIT
 

(Country of Origin: Pakistan) EX-FACTORY (RS.)
 
DESCRIPTION 


1. 	Chisel Plough; 3 Tine, Model MT-01 9,000
 

2. 	 Ridger 3-Rows (Tool Bar Type) 8,750
 

3. 	Maschio Rotary Trillers- Model U1.55 40,500
 

4. 	 Off Set Disc Harrow: 16 Discs 24,375
 

5. 	Mould Board Plough; 3-Furrow (Fixed) 11,700
 

6. 	 Disc Plough; 3-Furrow (Fixed) 10,400
 

7. 	 Sunflower Planter with FA; 4-Row
 
for Seed & 4-Row for Fertilizer 13,150
 

Sunflower Kit for Combine Harvester 	 22,000
8. 


Source: Quotation from Millat Tractors Limited, April 1991.
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-JOVERNtMENT OF PAKISTAN ANNEX B-I
MINISTRY OF FINANCE 

Isamabad, the 13th December, 1990.
 

CUSTOMS
 

S.ROI21(x/ 9o 
 InXoxoroe ot thio 
Powers conferred by ccction 19 of-tho Cuntome Act, 
1969 (IV of 1969), sub-0ectiOn (2) of LOctlon 2 of
 

the Finance Ordlnnce 1902 (IIVIX 1982), and
 
0ectlon 
 I' of the-Salen 
TOa (AM ldnlent) Act, 1990
 
(NIT of 1990), 
 tljo Feder,ai Government IS pleased to
 

exempt ouch 
 plant 
 and machInary t; lo 'notmanufactured 
 locally and Is 
Imported 
during the
 

period commencin, on 
tho In* December, 1990, 
 and
 
onding 
on the 3 uLti rune, 1995, 
for uuttlnr up 
 new
 
units and for expahsion or balanclng, nodernizatIon 

and roplacoment of exlating units,

(a) In areas other than mentioned In Table-I
1 ,
from whole of the custom duty, surchargeand sales 
 tax leviable 
or chargeable
thereon 
undor the First Schedule to the
Customs 
 Act, 1969, or, may
as the case
be, 
 the Finance Ordinanca, 1982, or the
Sales Tax (Amendment) Act. 1990; 
and
 
(b) In theareas spc.ifi(ed in Tablo-1i fromSo [uch of tho cuntor duty levlablethrceon LUnder th(e Fl rrt Schedule to theCurctois Act, 1969, as 10 opeciflied i1column 3 of tha-vald Tablo and whole ofthe 
 naloo tar chaxreable 
thereon 
 under
the Sales Tax (Amendment) Act, 1990,
 



subject to, the. cond t1c,ns sat'-ut below, namely;

(1) 	 For the purpoze of this notification, 

machinery shall mean

(I) machinery operated by powQr 
 of
 
any description, such is
as 
used in any industrial process 
including mingin And mwfraction
 
of timbor;
 

(ii). apparatus and appliances, 
including rettring and tenting

apparatuz and 
 appliances
 
specially adapted for 
 use in

conjunction with 
 machinery
 
specifi6- itor, (i) above;
 

(iii) 	Power generOating plant for
 
operatihg item (i) above;
 

(iv) nechanicakl 
 and electrical
 
control nnd transmlssion 
gear

adapted for in
use itom (i)
above; and 

(v) 	 conponQfnt part of machinery as 
spec'ified in items (i), (ii),
(iii) and (Iv) above,
identifiable 
 as for usg in or
 
with such machinery.
 

(2) The importer shall, 
at. the time of
 

import of machinery, make a written
 

declaration or 
 tha bill of entry to 

the effect that the machinery has 

ben imported for a project located 

in-1 ariw.; other than- those specified
 

in ValLe-I or for 
 the areas
 

spaciricd In Tabln-ll, as the case
 

may 	be.
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(3) 	 The importer shall. furni.h'*. an' 

indemnity bond in the',lorm,.cvr_.jo4r,
 

" 
extent of custqms'c utybelow to the 

A I 0t 	1 L.x ;,1surchrga 'and 

undnr this .no' i ficat ion',"exeamPted 

' tl,17 17 ?' . 
The said i ..nitt bond 

c n , CbvL4 flt "' -,n2d cir V 

Av.si ,nt. Col cctq , Cut ;l'. .n 

t htContr'itl E.ci:,, "o thb2 

the plant z nd mnchincrY .npor tv.d for 

ctxpa.rgion orzetting tp rnew unitl, or 

balancing, modernizxt"Licn anO. 

of oxti trv) nittsrepl&crnant 

the rAroaa cnn eQy i.nlocated in 

ben 	1.b of concozsion under .thi'
 

noti fication, have b-on duly 

installed in the aforasaid areas.
 

(4) 	The certificate of instal latlon 

referred to in condition (3) shall
 

Collector ofbe submitted to the 

CuJIAt unI VIM.~tc th;-r-in naY ,r f romn 

U .. .-)I imporU tion c f, hQ I ..ritAv 

and machinery to which it' relates. 

3 



(5) The plant &nd 

under this 

machinery released 

notification shall 

not, within a period of eight , years 

from its importation, be used in any 

area which Is not eligiblo for the 

Zame , concession. In caSe this 

condition is.volatad the amount of 

customs duty, .urchargo and salas 

tAx axenmpted uinder this notification 

and panalttas that may be imposed in 

thiz behalf shall ba recovered under 

section 202 of tho Customs Act, 1969 

(IV. of 1969). 

ZNo. ArA 

I. The municipal or Cantonment Board 
of Karachi and 40 kilometers area 
these limits. 

limits 
around 

2. The municipal 
of Lahore and 
limits. 

or Cantonment Board 
.30 kilometers around 

limits 
these 

3. The exist in limits of Municipal 
Corporat.ions, Municipal Committees and 
their Cantonnr t Boards and 10 kilometeL-r 
areas C:rouriln Municipal Corporations i6nd 
their C; htonmclnt:,Ejordi, in provirica% of 
Sird and Punjab? excluding Bahawalpur,
D.G. Khan, Sukkur and Larkana Divisicns. 

4. Areas fallirng within the limits 
Islarnabad Capital Territory and 
T ,,h il in the province of Baluchistan. 

of 
Hub 

4 
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I. 

f~~rq~ ~ ~ 

All aPproved 
induStrial estates in 
the following a'QrsgI 

EEtrlt. Qre.mtp 

Hub Tehs iI ir, the 
province of 
BaI uchistan 
Dintricts of Mi&nwali 
and Bhakkar and 
t-ehil, of .Khushab inthla "": , ; rj -iP WO t t '!" .' 

Pu1'Jlibli and Districts 
of Tharprkr and 
Dadu (excluding
Taluka of Kotri) in 
the province of Sind. 

tI)J I"i s 

2. All &PFroved 
industrial estates in 
the following arass 

-

I 1 wnabad C.pital 
Territory. 
LahOrL":'Ditrt "nd 

-

TehsilS of Ferozwala, 
GujranwAia,-. Salk~t, 
Faialzabad;-!i I..Multatl 
ond R&Wti'lb fldf tith& 
provitcor Of"PLInjY.
Talukas of' <otri atii 
Hyderabad in the 
provih1ce of Sind.-

Orid .half (1/2)
of the leviabla 
customs duties. 

3. All apprOVed
indUStrial Qztatat
located, i tjhe:, -*I&l 
other tI-1- tl-,ose 
Inentiored at"'.Jj4tle I 
and S.No.I and 2 
above e):c ludflg 
Karachi DJvision. 

Three fourth 
(4/4) of the 
leviable cust.oms 
duties. 
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FORM 

[See condition (3) 1
 

(on appropriately statnped non-Judicial PapQr)
 

INDEMNITy BOND
 

THIS DEED OF INDEMNITY is% mmdo 'on the 

.......... 
 ... ..... 
 . .day of....... .....
 BETWEEN
 
Nazrs .............. 
 having ragtrft Qrad of'fice 
att..................... 
 (horai n tar aa IIed lthe 
importor" which mQhd includo 
 thQir
 

uccQssor, admi n i Utatrtor s, excutor r and 
azzi~fa 
) o thc ono part, AND tho Proxident of
 
Pakistan through tho Collector of 
Cus;toma .........
 *- ...... (horalnmftat- calledJ tho 

CoilQct.oi' of Customs) 1 of the nihhn,- mart; 

WHEREAS trie Federal Governmert has, by 
its decision 
 contained 
 in Notification 
 No.
 

SRO.............. dat ed 
 .fbe..................... 
and
 
s;ubject to the ccrdit.ions given in the said
 
Notifzcation, been Pleased to direct. that such
 
Plant and machinery as 
 is not Mar1fact.U1rad locally, 
shalI be exempted from ............ 
 the 
C:ultomnu duty chargebl e and whole of the 
zurcharge and s&les ta leviable the0ron, if 
import.(,d t'or the se fttLng up, , . ion or b lal ci -,, 
rnodernixzition or replacemenrt of an induztrial unit 
in accordance with the said Notification
 

6 

http:CoilQct.oi


AND NIHERELS M/................. .........
 

having registered office at .................
 ......
 

(herainafter called the importers) have imported
 

the plant and machinrry montioned in the 
 Schadula 

to thli Dond for ths purpozsc ol' the setting up, 

oxponalon, or ba.LnMcing modrn ization ind 

replacement of an intdustrial uni-, in accordanco 

with 	the conditionr,given in thr z !dW Notification
 

NOJ, THEREFORE, in convzdorhtior of tho
 

release of tho machincry L.!thou,; ir'covery of
 

cuntoms duty, surchr-r 
 and Fsala tax, the
 

importara bind thcnialve to pay on darnand to tho
 

Government of Pakist&a6 the sum 
of Rs .............. 

being tho cuStomS duty, zurcharge mnd sales 

tax, loviable on the machinery, if the importers 

fail 

(i) 	to produce a certificate from the 
Aszistant CoI'Hector, Customs and Central
 
Excise, within one year from the date of 
the importation of the plant-., and
 
machinery, to the effect that the 
 plant

and machirery has beer, installed in the
 
areas specified in the Tables given in
 
the said Notification; or
 

Iii) 	to produco such ot.her evidence &s the 
Col lector of Cuslom i may require to 
satisfy himself the orthqt plant

machiiery han bc~cn iw:tal led in 
rccordance with tho conditions. of the 
szl.d NotificAtjon., 

7
 



The iinport.ers further agree and bind 

themselves that the amount covered by this Bond may 

be recovered as arrears of customs duty under 

section 202 of t ha CuLStons Act, 1969. 

The Dond sha 1 becorne void when the 

aforezaid certificate-"has been produced ana the 

Col lector of Cust ornz Is Sat.isfied that. t h,! 

importers have fulfilled all the conditions of this 

'Bond and saidthe Notification. 

Gigned by importers on thi ...........
 

day of .............. 19
 

.................
 

(Manjagjnu Dirc-ctor) 

(Name and permanent address) 

Witness ............................................
 
(signature, name, designrAtion anc 
 full address) 

Wi tioss......................... 
 ...
(S i 9tna tUr-A-, namne, des 1,'ftt.inAl~full akddress) 

Note: The boid shal be written on appropr iat e 
nor-judiZi:al stamp pper and shall be 
witnessed by a Goverrmernt servant An
Girade 16 above, Oathor an Commissior:r, 
A Notary Public or an' officer of a 
Schedu led Dank. 

SCHELULE OF MACHINERY" 

(i . . At 
ECREARYN g I 9 l .AD)I TIL SIA 
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B. TECHNICAL FEASIBILITY ANALYSIS FOR A SOLVENT EXTRACTION PLANT
 

ANNEX B-3
 

FOREIGN EQUIPMENT MANUFACTURERS OF OILSEED PROCESSING PLANTS,
 

REFINING PLANTS, PACKAGING PLANTS AND POWER GENERATING UNITS
 

(see also next page)
 

EQUIPMENT MANUFACTURER/SUPPLIER 	 COUNTRY
 
OF
 

(1) 	 ORIGIN
 

1. Oilseed Receiving & Handling
 

USA
Truck Dumper 	 PHELPS 


2. Oilseed Conveying & Aeration
 

IIU'CiI ISONSeed House Conveyin 	 Ig USA
 

mifland (Cool ilnj l,'ns 	 1UTI E} USA 

1"U1l1lI,',R USA 

GRAINSYSTEMS 

(yI*' 


USA 

3. Temperature Monitoring & Control
 

Mon i tor in(J Sy,:,t.em wit h 	 ROIFES USA 
Ium i d it y az IempermatureTi 

('Oflt U')lI I or" Seed' I!Pn :;i.' 

4. Seed Preparation
 

C Ieuaninj, D(l ii tinj and CARVER USA 

DlehuL]ii ncg P1nt IMPCO USA 

5. Oil Extraction
 

Pre-pres inq and Solvent FRENCH 011, COMPANY 	 USA 

Fx:ract ion Plant 	 DE SMET USA 
LURG I GERMANY 

KRUIPS GERMANY 

6. Refining
 

ALFA LAVAL / SHARPLES SWEDEN
Neutralization, Bleaching 

GERMANY
Deodorization Plant 	 WESTFALIA 


(1) This is not an exclusive list of manufacturers nor does it 

include local manufacturers.
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B. TECHNICAL FEASIBILITY ANALYSIS FOR A SOLVENT EXTRACTION PLANT
 

EQUIPMENT MANUFACTURER/SUPPLIER 	 COUNTRY
 
OF
 

(1) 	 ORIGIN
 

7. Quality Control
 

Laboratory Equipment DICKEY JOHN USA 
for Analysis of Protein, Oil 
and Moisture of Meal and Seeds 
(Near-Infra-Red Analyzer)
 

Laboratory Equipment BRINKMANN INSTRUMENTS USA
 
for Potentiometric Titrations 

8. Auxiliary
 

Water Tieatment Plant CULLIGAN USA
 

Power Generator CATERPILLAR USA 
AEG GERMANY 
S IEMEN S GERMANY 

9. Packaging
 

Blow Molding SIDEL FRANCE
 

(1) This is not an exclusive list of manufacturers nor does it
 
include local manufacturers.
 

FABRICATORS OF __EqUIPMENT TO BE MANUFACTURED LOCALLY 

DESIGN DEVELOPMENT FABRICATION COMPANY (D.D.F.C.) , Lahore 

('i:N!T[ AI 1:NG(INEE IlNC -;1,: VI C, (C.I...) , Lahore 

JAVI.:I) 1fNC(,IN:i:RIIW(; (")r,HI'ANY (J.I.C.( .), Gujranwala 



--

PrjODUC*-S It UTCtj TpA,
800 W1/D PLANT PflOOUCTI,)14 PPCCCSS AND 

C oA sozCOTIONSECD 3 

4 

jO c 

FLAK8 8 
(.I T 108 

I_T 

I '71 

I I~A'.1At, 

CRUDOESLIFLOC0
AU0 Ec 0 T 1,;II-,i,-


CIL 00 
 OIL AS 

(TTONS EL J!FLOWEFI
 

ME"AL I~ 
 EAL 200T 

fitUTFIALIZATION - ---- 3 

SA
SOAP 
r~'OCK "~' 

STOCK 

-0 T
 

1 01OILS /I'LOWEART 

CI tlll ZALOI
 
51 011 I(" 


-AI3 M _ .. .. . 
OI-, A3 

I_6_ 

utFLOWEII)88. TACOl 

lo T I . CUPS*0 N A0 i. iIlf1.I, 

Ta .. Ila1 CC lia C It,~aal 

,,TEnMEOIATE INPUT/OUTOPERIATIONSO FIINAL OUTPUT 

O'LU ullAIlki A TI4-. I.A. fltIR1 



1 TO 6
J!AIN OF DAILY STEAM REQUIREMENTS FOR OILSEED PROCESSING AND OIL REFINING YEAR 


1

DAILtY ILA1iL(.0iL MfiT DAILY STEAM RECUIREMENTS 

FOR COT iONSELD OIL FOR SUNFLOWER OIL 

STEAli 5AILY VCLI1bIE OF DAILY STEAMPROCESS STEAM CONSUMPlICN DAILY VOLUL Oi DA;,Lf 

FROCESCi REUIREMENTS OIL l IITCESSE REQUIRLMENIS(1) PER TON Of OIL (2) OIL 
(tons)
(ton:;) (3) (ton:.) (tons) (3) (ton;) 

(; 4 B[R 	 2.0 64 128 11 222 

120 240: R 	 2.0 011 136 

_E SR 	 2.0 77 154 130 260 

139 320
 
.E + CR 	 2.3 81 186 


+21 	 11 +3
1F1 	 0.3 69 


81 186 148 340
(A- 4 CR 2.3 
+7+27 	 22
0.3 	 8? 


384
186 167 


P 0.3 109 +33 

2.3 	 81 


23 f7
 

year 3, the plant produces basic refined oil). 

Oil Extraction + Comiildot, Rvining (fromi year 4 to year 6, 
GR = Oil Extraction + Basic Refining (fromt year 1 to 

the plant produces fully refined oil). 

I, r,, 	 hli ij IB ir Rut nin)1 f f tli ,RfuEn ,j
 

k,,inin, ; thp pl ,nt
I ir 1t rily -:1 ,,'o ,,, p;irchat:c.; an addi tiont volumne ot basic refined cottonseed 

11,h}' th ,,t (:t dcodorize,): 69 ton-, in year 4, 89 tons in year 5
I i ih t1.t t it ly .,lihnn " and 


1W i,,in yur.F b ( 'Sc, r)Il t (,Uii pi i i, I, cIpte. 4).
ri figf '1;1l a t 

t'u.I , S ('OFI IJlhitit 4 : ,1; 1' I il pi oc. -'.( d : 

. I the firoce.'; '.tui,; at th,: :r,l zation ;tie (product ion ot ba'si c ref inrd oil), 

. - S, if th,- prcces, _; iTtic wlui, a c,,plete refirinj 'production of fully refined oiL), 

. * Efr I he finol refinig onail/ (bleaching deodor izat ion). 

t tU the prndIactit preo r 5uc, pa t I ,chapter 4. 

, l;i t ,n.; ( '"t iliti ' idV. Itill Pro- Inve-At-itit CanF iderat in; and Appropriate
 
.i ~~ ~ ~ ~( O tt .1',i;b1iY[diIUNIDO.
th,"h 	 ', 



',,1(3 OF ELECTRICITY REOUIREMENTS FOR OILSEED PROCESSING AND Oil. REFINING YEAR I TO 6 

ELECIRICITY REQUIREIIFNI, FOR ELECTRICITY REQUIREMENTS FOR 

ELECTRICITY COTTC;SEED OIL PRODUCTION SUNFLOWER OIL PRODUCTION 

CONSUMPO I oiN 

RuCESS PER ION OF VOL400 OF SEFD/OIL ELECTRICITY VOLUME OF SEED/OIL ELECTRICITY 

(1) OIL/SEED PROCESSED (tons) (3) REQUIREMEC4TS PROCESSED (ton,;) (3) RECUINE[IENTS 

) 	 ( Kwl)PROCESSED 	 (K1;1H 

(2) (KWl) DAI LY HOORLY (O)AL DAI LY HlUR Y lAt. 

8

i 150 3 5 ,. ,.,i. 4 300 1 .5 1, /5 

05 2] 64 "1.0 ,, 2,397 111 4..i -, - -w 1,963 

2 	 OE 150 400 16.' 2,5,j 325 13.5 2,U,31 + 

SR 20 60 2.3 57 2,557 120 5.0 100 :- 2,131 

3 	 OE 150 450 18.8 2,813 350 14.6 2,183 + 

DR 20 77 3.2 64 2,877 130 5.4 108 = 2,296 

GE 150 4175 19.( 2,969 3375 15.6 2,344 +
 

CR 100 81 3.4 331, + 134 5.6 558 +
 

IR 80 6 2.9 31( 11 37 = 2,939
,536 	 0.5 

, 	 OE 150 475 19.8 2,969 . 400 16.7 2,50, + 

CR 100 81 3.4 333 , 14,8 6.2 617 f 

FR 80 09 3.' 297 3,603 22 0.9 73 = 3,190 

OE 150 475 19.8 2,969 + 450 18.8 2,813 +
 

CR 100 81 3.4 338 + 167 7.0 696 +
 

0R 109 363 = 3,670 23 1.0 77 3,585
80 	 4.5 


Oil EAtraction
 
S i,;ic Refining
 

C' 4:,, 1;0t Rctininlq Basic Refining + Final Refining 

" the p1. rt predicc',; basic refined oil 

, t, ). r':fincd In the plant purchases'LtLj tel' Lfully (il1. iddition, 


,,-]h;,, ic r.fin , f ,.otctured oil frIm the markec that it fully refines
 

}, "rr['(i, i'.L I .f'l' i' t !; . 

lr; 0 t nd, I2:d cfp-ration, delinting,lt. , e rn-llJil.9 hou( e.; cleaning, dehuLting, 

. hI , ., t Cit ,' uililcrlt tF-,the complete refining 

. . .', J (!,!I 	 it,. "h e. I ' t : , L , d l i tj,,i' 

( ) Rt " i o tit 1,1 Id kc t i o; il I I,, I II ,1) 1' , 11;1)t o 4 .
' 

S I; ce: requirem.nt estimates derived frcm Pre-Investment Considerations and Appropriate 

1-1;tnin in the Vegetable Oil Industry, UNIDO. 

http:requirem.nt
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ANNEX C-i
 

ESTIMATED MARKET DEMAND FOR SUNFLOWER MEAL IN THE LIVESTOCK AND
 

POULTRY FEED INDUSTRY IN PAKISTAN
 

source : Livestock Feed Case Study, RONCO ACSCA, 1990.
 

1. 	 Sunflower Meal Quality and Recommendations for the Use of 

Sunflower Meal in Poultry Diets 

The sunl1ower meal quality depends upon:
 

The oil content of thn seed.
 

The extent of (lehuLkniw (hull removal) as it is a major 
determinant &! the prot:ein and fiber contents. Hull 
removal from sunfliowaur seeds is not as easy as hull 
removal from other o ilseeds, resuI t. i ng i n lesser 
oppurtouniti.: !or" fol I rplacement of ui lseed muals by 

sunf lower mecal1 

Oil ext:racti, oH iubency: di fte'ci oil wll ing 

pro eses:; re tt:;o i n d i I I lorent mnna I quia I i L ies. A prepress 
operation fol1 lowed by so Ivent extract in is the most 
common method of oil extraction and the final oil content 
in the meal varies from 0.5 to 1.5 percent:
 

TABLE 1
 

OIL CONCENTRATION IN THE SUNFLOWER MEAL
 

)I MILLING PROClSS 	 FINAL OIL CONCENTRATION
 

,,, ,nical ext raction 	 8.0 % 

1!"Preas s_olvent extLrJctionl 	 0.5 to 1.5 9 

s)rnct solvent xtractdon 	 3.5 %
 

lominant rations o er great opportunities for sunflower meal use 
hocause undehu] led or partially dehulled sunflower meal can fully 
r .lacesoybean mealI on in equivlont protein ban;in. Only dehulted 

,r partially dehulled sunflower meal can be used in poultry feed, 
e r-educes fior content shown Table 2.dhu]ng the 	 as in 
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TABLE 2
 

REPRESENTATIVE COMPOSITIONS OF SUNFLOWER MEALS
 

SOLVENT MECHANICALLY 
EXT RACTED E:XTRACTED 

With Partially Dehulled with dehulled 

hulls dehulled hulls 

Dry matter 90.0 90.0 90.0 (15.0 '6.0 
Crude protein (rin) 28.0 34.0 41.0 28.0 37.0 
Fat 1.5 0.8 0.5 9.0 9.1 
Crude fiber 24.0 21.0 14.0 26.2 15.8 

LiLium 0.36 0.35 0.34 0.35 (.35 
Y.. 1h r-Us, 0.89 0.95 1. 04 1.05 1.17 

:;0 oe : Nlationali Sunflower Associat ion (NSA) , USA, 1986. 

I'he ]ysine content is the second major constraint to the e-xtonsive 
ase of sunflower meal in poultry rat ion. Comparative coriposition 
of di fferent meals, including sunfIov,',9r meal, is being reviewed for 

iive critical amino acids in Taible 2. CompaLed to other oliseed 
meal and in particular soybean meal, sunflower meal shows a low 
iysine contr <. But the methionine content i s higher. Ori* the 22 
-t2u i -od am1.in Wids, excluding lysine,, normal supply is obtained 
:-om the combinition of raw materials found in poultry rations. 

TABLE 3 

AMINO ACID COMPARATIVE COMPOSITION OF SUNFLOWER MEAL,
 
SOYBEAN MEAL, COTTONSEED MEAL AND RAPESEED MEAL
 

ME'Al, (% of protein) 

AIN0 ACTD SUNFLOWER SOYBEAN COTTONS IED RAPESEED 

*a1~nIne 8..1() 1.23 10).41 (;.3]1 
q n 1 .2, l .98 .9 1 .11 

Lysire 3.36 5.60 4.09 5.98 
tn Lo ine !.67 1.14 1.45 1.78 

Tryptophan 0.95 1.63 1.33 1.16 

Source : NSA, 1986. 
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Another quality problem is related to the stickiness of the meal
 

which causes a necrosis of the beak when sunflower is included in
 

rations at a high level (see table 5).
 

2. SCOPE FOR THE USE OF SUNFLOWER HEAL TN THE POULTRY FEE) INDUSTRY 

meal in poultryAn ,stimation o! the scope of use of sunflower 
rations in Pakistan is based on the following recommendations and 

assuiptions:
 

1. Due to its high fiber content, the use sunflower meal is 

restricted to 8% in broiler growing diets, and 162 in 
broiler finishing dies dun to the high fiiber content.
 

2. In layer diets, tul l replacement of soybean meal
 

(extensively used in typical poultry rations) on an 
aequivalent protein basis is possible, with lysine 

supplementation if tho cat ion conta in.; more than 51 of 
sunflower meal. 

3. The prote in percentage in typical formulat ions for
 

breeders and layers is derived from typical fc-mulat ions 
with yel low corn and dohulied soybeann meal as major 
ingredien t -s ith the highest p -ot:ein IeveI wererations 
selected in Table 4 t) est mate the greatest- possible 

scope for the use o :;ui o " ea [. lliretore' tile] owern 
protein levels of rations are: 202 for starter, 142 for 
grower, 190 for layer. 

TABLE 4
 

TYPICAL POULTRY RATIONS BASED ON SOYBEAN MEAL
 

RATION SOYBEAN MEAL CORN OTHER MEALS
 

starter 21.1 % 63.4 % 6.3 %
 

gr]ower 10.9 % 71.9 % 1.4 %
 

lay,r 25.2 % 58.9 % 3.8 

breeder 15.5 - 65.7 6 8.0 % 

Source : Commercial Chicken Production Manual, Third edition (1984)
 

In these typical rations, soybean meal is the major source of 
.)rot e in. Other meals -such ,,:; I ish meal , meat and bone meal and 

alfalfa meal- are maintained iN the formulation to make up the 



deficiency of certain amino acids. Moreover, it would not be
 

realistic to work out a formulation only based on one source of
 
prote in. 

4. 	 It is assumed for purposes of calculation, that the
 
qualit., of sunfl ower meal available in Pakistan is such 
that it; protein content is equal to the average protein 
content of a i-ecommended quality soybean meal. In other 
w..7ords, Table 5 was built on the hypothesis that the 
protein content of sunflowier meal .'s around 41%, assuming 
the sunflower is totally dehulled passed through solvent 
extraction (see Table 2) 

TADLE 5 
SCOPE FOR USE OF SUNFLOWER MEAL 

IN POULTRY RATIONS IN PAKISTAN (1) 

MANUFACTURED FEED 	 SUNFLOWER MEAL
 

ATrON 	 OUTPUJT 1989 MAXIMUM RATE OF CORRESPONDING 

(2) INCORPORATION VOLUME (2)
 

l-lr starter 123,336 	 8 % 9,867 

.oii ier" f inisher -312,908 	 16 % 50,065 

ivl-: scaieter 11,420 21% 	 2,398 

;o..',- mash 	 87,934 11 % 9,673 

l,,'ui: mash 	 519,610 25 % 129,903 

11,cecder starter 2,284 21 % 	 480 

1'eco grower 14,846 	 11 % 1,633 

iee.der layer 	 70,804 15.5 % 10,975 

l , 	 1,142,000 (3) 18.8 'o"(4) 214,994 

1) 	 The meal is usually sticky and use of sunflower meal iii large 
qluantities may cause a nec yes is of the beak. The stickilness 
ccan be avoided by jew letin~j tcud contalin il(j ;un tiewer meal 
Thus, a maxiimum amount ot1, , sunflowe- cal cou 3ldbe inc uded 
in al 1 mash (iet,-, 1ou bn)i lor chicks, and 30, in pel Ited 
diets. But the above calculation does not take this 
possibility into account. 

(2) 	Volume in metric tons
 
3) Total may not add due to rounainCl errors with discrepancies of
 

1. in value. 
(4) 	Possible average utilization of sunflower meal in the poultry 

feed industry. 



]n 11 89, the poultry feed indtustry cou l d have absorbed a 

I Inq,,,c't.icAl 215,000 Lo :; W sunl; IIwr: m'i, fur im i ,t.d value of 

Us. 752.5 million (Rs. 3,500/tn), provi .ing that: 

- the seed quality was good,
 
-- the seed was pjrcperl y 10hul. ed,
 
- the oil was ol vent o".:tr ,t ,
 
- the feed was sipple onl td with lysi ne when necessary.
 

A ton o1 :;unt lower mi I call 1' e ,: idIred equ iv; lent to a ton of 

-0;oybeoan l la[ ol ii !, tothe piix,ot,,in i ;is ( 	 only if the 
,1(.'t-cthnica I cond it io>n:; ,dr Iw 1 i1 1,od. 

,: rvd:
 

- the meal should he vail, 1 -h.. year round,
 
As ! "as economiC conlit i - "no o: 

C tJ.: 
- th, ma. should he less aponsi ye than any other sources of 

vegetable proteins. 

3. Protein Supplementation in Dairy Diets and Opportunities for
 

Replacement of Traditional Protein Cake by Sunflower Meal in
 

the Dairy Industry
 

r.s ,tly, p.o:st of t-he small amount aWf sunflower meal produced in
 

i ±hist.;n ( ! , 000 ton:; in 1980/"0) in used iln the production of 
paul try feed deespi te qua l itv cmp. Ants, ma il]iy dlue to the high 
* i . onteIt. Mut rtumin:nit it ions off r very inter,: Jai 

nip, t :c51v5 aun. 1to l er m('i , nstlullption 1,,h'. lIO r V I 
:1 1() ] :i;l I I I Q'.,'O) 5 5l 1 s01n .:: i(0: sol e our- p'c i -l . 6n', tinI 

.n; I ow 1"soals als o fuOll y replace ;oybati n t, n 
,uive it protein basis. 

" ( n 	 s imN 

a '.1: , ,ctottan.w;:d cake is tie tradit:ional ,ant major protein 
.. ,: ] 1 , l~ ' 't'.J ()I hulil (: diiets. Vie, o ,tim: t,d thel s;c:ope lorz 


S, ::0,.11 il ,, I",; Iood hy ,rt imating thp scope for soybean 
*.(I i t- i a;: (I it: ;..'witlh ;un l ]ower miealI, an o:;t:i mate of the 

,q 	 it , 1ipi ,Olut-a l protein consmisipt: ion i n tWh. Isoi of cottonseed 
'W- is n(eded to ,.timato the sote ot sunfIlower meal in the dairy 

shr( ,eulii l',I}:i:.t i!; lvI, :;'iontil 
Sl]'}{%< 5 )t:; :ut t:' da j i y pio i t. ioi (.,n be 

.'ca,, t- ill , not- 1,,oil 	 ic 
"' ',],( . 0t I..; i ye 


t hic ctil 1± V
' ;. al'l 


The main concentration of dairy buffalos (and cows to a
 

lesser extent) is found in the cattle colonies near 
Karachi where about: P5,0 ,000 females are maintained on 
intensive broe(linq l ine . 

A dozen of mi I itar.' da i ry farms breed altogether some 
50,000 females for the strict purpose of providing the 
army with milk products.
 

AV
' 



For the last five years, several big farms (more than 200 
cattle heads) ar- developinq in the neighborhood of the 
largest cities (lahore, Poshawar, Hyderabad...). 

Everywhere al se, :;1<a 1 f locks a t a i ry cuws or hul falos are 
maintained in th- rur" I arios. Aumal fa rrmers may also uae 
cottonseed sake te ied their animals but the cattle teed industry 
is still not developed and farmers buy cottonseed cake from the 
local market. 

An est imate of the present supplemental protein consumption in the 
biggest breeding units (cattle colonies and military farms) will be 
calculated, assuming 300,000 dairy females are raised in the said 
t arms. 

Assumptions:
 

The typical ration includes wheat straw, a few kilos of
 
fodder -for example alfalfa hay, 2 kgs of cottonseed cake 
as supplemental protein source, and different feedstuffs, 
cereal by-products, etc., to make up the deficiency in 
energy, proteins or minerals of the basic ration. 

The est imate is based on 300,000 buffalos assuming cattle 
feeding is similar for the simpliication of calculation. 
Cattle colonies around Karachi mainly shelter buffalos. 
Moreover, the potential for milch buffalo production in 
Pakistan is enormous as this country has among the best 
animals in the world. 

The calculation is based on the daily nutrient 
requirements of a lactating female buffalo producing 4 
kgs of milk a day containing 7% fat (KY.ARL, 1982, 
Nutrient requirements of ruminants in developing 
countries). 

450 kgs is cons idered to be the average weight of a 
female buffalo raised in intensive conditions.
 



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

TABLE 6
 

DAILY NUTRIENT REQUIREMENTS OF A LACTATING BUFFALO
 

DMI f i ;)' Ca P 

k M (-"-Aa 1.I 

Maintenance 7.? 13.21 348 12 12 

i:-oduction 9.6 19 .10 80 3] 24 

TOTAL 17.3 31.31 828 43 36
 

LAr L ARL, 1 982. 

Dr e i, MMetabo I EC&irney M:b.'r. ,
[- PDigest- I, P "ot 

TABLE 7 - APPROXIMATE COMPOSIT'ON OF FOUR FEEDSTUFFS COMMONLY 
USED (1) IN MILCI{ BUFFALO DIETS IN PAKISTAN 

(1) Excep l-.forsunf!o-,e m' 
rM MZ: CaI:ED,TUFiS (2) j)P P 

W;et straw t s.7: 90 0.9 '%. 0.18 % 0.05 % 

Alfafa hay (s) a 91o 2.35 20.0 % 1.64 % 0.22 % 

Cottonseed cake (4) 92 % 2.56 23.0 % 0.25 % 1.15 % 

Sunflower meal (5) 91 % 2.32 22.6 % 0.46 % 1.18 % 

:>urce: KEARL, 1982.
 
1) Except for sunft Iow.er meal 
2)HPM Dry Mtter, ML: in Mcal,'k (, DP, Ca & P in percentage of PM 

Iheat~ st ru.w >.t'I,( ivi . i.l~t dct WI 11, a m,,'.: imum 01l 10 kg..; ot lry 

Matter Intake. is consumed by the lactating female in the form ot 
straw. For tile simplification of calculations, we wi 1. assume that 
about 2.2 kgs of alfalfa hay is distributed, resulting in an 
siverage DM1 of 2 kqs. 



TABLE 8
 

ESTIMATE OF DAILY NUTRIENT SUPPLY BASED ON WHEAT STRAW, ALFALFA HAY
 

AND A COMPARISON BETWEEN COTTONSEED CAKE AND SUNFLOWER MEAL AS
 

SUPPLEMENTAL PROTEIN SOURCES
 

DMI M D1' Ca P 
kq Mc:al/k g cj g 

£traw at will 10.0 17.20 90 18.0 5.0 
Alfalfa hay 2.0 4.70 400 32.8 4.4 
TOTAL 1 (1) 12.0 21.90 490 50.8 9.4 

iPi:QUI PFEMENTS 17.1, .31 8?8 43.0 36.0 
D!FICIT 1 (2) - 5.3 - 9.41 - 338 0.0 - 26.6 

",tonsed cae 1 .8 k 4.7 ! 423 4.6 21.7 

DEFICIT 2A (3) 	 - 3.5 - 4.70 0 0.0 - 4.9 

Unflower mei1 1.8 * 4.22 411 8.4 21.5 

DEFICIT 211 (4) 	 - 3.5 - 5.19 0 0.0 - 5.1 

1 ,FRA(1) IOTA., 1 	 11AY 
(2) 	)L I C ' 1 REQLI PLMfl'I'. -- TOTAL 1
 
J) DEFIc'iF 2A = DEFICIT I - COTT,:4SEED CAKE
 
4) 1EFI 'T 2B = DEFICIT i SUNF LOWER MEAL
 
S) 	 kou nid fiqures : .iI ,)ttor'seed cake 1.84
 

DMI 5unrtowe.:r meal 1.82
 

WheaL straw and! :ai a hay iwuld be more than sufficient to meet 
the madinten,,n_:c' nit r i t J (na I requirements. However, when 
considering ri i' rouction, more onergy and proLteins are needed. 
A comparison is mlade by suppiemeiting the fodder with 2 kgs of 
cottonseed cake or 2 kgs ot sunrlower meal. As the approximate 
cmpcsit ions of cottonseed cike and sunflower meal :are very close, 
the deficit!; afrer supplementition with cake or meal (deficits 2A 
and 21, see talAle 8) are rather sirilar. The demand in digestible 
protein and ciscum is met, out there is still a deficiency in 
7,etaLolizablo encjy and phosphorus. Cottonseed cake and sunflower 
n(.t I are quit, intercnangeable in ruminant rations. 

r , i t,, tc, ev,' i i t n', i -; are ea ily made up by a veryr_-

i:r.port,1a n qua. . feed, kcjs female, dayl' ,N".ent:Iate 10 per per 
including 2 ,K:j_; 0i ot toueed cake as it is available round the 
year and different by products such as bran, rice polishing, 
molasses, etc.. Due to this important volume of concentrated feed 
distributed to each female, the protein and energy levels are such
 
that they allow a much higher yield than 4 kgs of milk a day. The
 
average milk production in the "cattle colonies" is around 2,200 to
 
2,400 kgs per lactation, resulting in an average of 7 to 8 kgs of
 
milk nor day (the reforence lactation lasts 305 days).
 

/
 



4. 	 Current Consumption of Cottonseed Cake in the Dairy Industry
 
and Scope for the Use of Sunflower Meal
 

As cottonseed cake is of excellent value in ruminant rations and
 
readily available, an average of' Rs.2,800/ton versus Rs.3,500/ton
 
for sunflower meal on an equivalent digestible protein basis is
 
extensively used in the large dairy farms.
 

The annual cottonseed cake and meia product ion in Pakistan is 
estimated to be about 875% ot the total oi seed and marine meal 
production at a level of 1,143 million of metric tons. 5 to 6% of 
which (60,000 to '10,000 tons of meal) is used in poultry feed. 
Therefore, the large animals' consumption of cottonseed cake is 
about 1 mill ion tons aith domand limited to avai bible suppl ies 
!.ince no cottonseed ca ke or meal is imported. (Figures should be 
rounded as there is some wastage of meal and as cake and rucal are 
not equivalent). Cottonseed cake stocks were around 25,000 tons 
each year but rising demand from the dairy industry has ended the 
stock accumulait ion. 

The cottonseed cake consumption in big dairy farms is around 
219,000 tons a y','ar an the following calculation shows: 

300,000 females (*) x 2 kgs of cottonseed cake a day x 365 days

219,000 ton!, of cotton seed cake a year 

(*) A dry or ill female is immediately replaced by a productive
 
one. 
Therefore 300,000 females are actually in production the year
 
round. 

The ruminant feed industry is not yet very developed. Two feed
 
mills are currently operating (one in Lahore, one in Hyderabad) and
 
altogether their production does not exceed 15,000 tons of
 
concentrated feed. These farms use a maximum of 20% cottonseed
 
cake (3,000 tons) in their formulation and satisfy demand for the
 
large intensive units near Peshawar, Lahore and Hyderabad that are
 
not included in the "cattle colonies" and the military farms.
 

Therefore, the annual consumption of cottonseed cake on an 
intensive basis is about 220,000 tons a year and 780,000 tons are 
left for the animals on traditional farms. 

Today, the sun f I ower i ,aI absorpt on capac i t y cit i ntens ive da iry
units is still very low Is the meal is not available year-round and 
is more expensive than cottonseed cake on an equivalent digestible 
protein basis. However, a cattle feed miller was visited and he
 
showed no objection in using sunflower meal in the rations as he
 
actually uses it whenever it is available and if it is expensive
 
than cottonseed and rapeseed cakes.
 

In 1988, lactating female buffalos and cattle were estimated to be
 
respectively 4.7 and 2.8 million, or 7.5 million altogether. Of
 
this number, 7.2 million females are raised in small traditional
 
farms. As 780,000 tons of cottonseed cake are available for
 



traditional livestock husbandry, the average consumption of
 
cottonseed cake is estimated to be about 108 kgs a year per female,
 
or 355 grams per day of lactation (the reference lactation lasts
 
305 days). In June 1990, the cost of a 50 kgs bag of good quality
 
cottonseed cake was about Rs. 150. The average annual expense for
 
protein supplementation with cottonseed cake comes to Rs.324. But
 
this is an average and many females are not fed any cake.
 

In 1988, Dr. Qureshi from the Poultry Research Institute (PRI) of
 
Rawalpindi already pointed to the tremendous livestock feed pool 
deficiency. According to him, by year 2000, the total deficit in
 
crude protein will be about 5.2 million tons(!)
 

Therefore, the present protein supplementation leve. leaves ample
 
room for nutritional improvement, which is the firs. constraint to
 
the development of animal production. Any genetic improvement 
would also result in growth in the demand of energetic and protein 
sources. An increase of 50 grams in the average individual protein 
consumption would lead to a 110,000 ton increase in the demand of 
cottonseed cake or sunflower meal (Rs.-MS5 million is the marketed 
value for sunflower meal) , as they are interchangeable in the 
rations, assuming that they equally priced. 

qO
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ANNEX C-2
 

INTERNATIONAL SUNFLOWER MEAL TRADE OVERVIEW AND 
 MARKET
 

OPPORTUNITIES AND CONSTRAINTS FOR PAKISTANI SUNFLOWER MEAL
 

Source : Livestock Feed Case Study, RONCO, ACSCA, 1990.
 

The data used in this annexure are estimates for the 1989/90 
marketing year. Figures following the name of a country account
 

for volumes of sunflower meal in thousands of metric tons.
 

The appendix attached, outlines sunflower meal production, imports,
 
exports, consumption and ending stocks for all concerned countries.
 

1. World Sunflower Meal Production and Trade Overview
 

Of the oilseed meals used in animal feed worldwide, sunflower meal 
is the fourth largest source of protein after soybean meal, 
cottonseed meal and rapeseed meal (see Table 1). 

8.8 million tons of :sunf lower me.taI wero produced worldwide in 
1989/90. The major part of the world suntlower meal output is used 
in the country of origin: 22% of it is traded across borders (2 
million tons for a marketeci value of $232 million - Minneapolis 
FOB), as shown in Table 1, against 36.69% for soybean meal (25 
million tons, $ 4 billion).
 

TABLE 1
 

MAJOR PROTEIN MEALS
 

COMPARATIVE WORLD EXPORT AND ENDING STOCKS LEVELS
 

PROTEIN MEALS PRODUCTION EXPORT (3) ENDING STOCKS
 
(1) 1989/90 (2) /production /production (3)
 

SOYBEAN MEAL 69.4 - 58.9 % 36.6 % 4.7 %
 

COTTONSEED MEAL 11.4 - 9.6 % 9.4 % 2.2 %
 

RAPESEED MEAL 12.4 - 10.5 % 17.5 % 3.2 %
 

SUNFLOWER MEAL 8.8 - 7.5 % 22.0 % 2.3 %
 

TOTAL 102.0 - 86.6 %
 

Source : World oilseed situation and market highlights, March 1990.
 

(1) Four major protein meals account for 86.6% of the worlds 
protein meal production.
 

(2) Million tons and percentage of world production
 
(3) Average export and ending stock levels for the last five 



marketing years (85/86 to 89/90)
 

PRODUCTION AREAS
 

The Soviet Union (2,362): the total output is locally
 
consumed.
 

The two main commercial growers: Argentina (1,485) and 
European Community (1,947). Production in Western Europe 
(mainly the southern countries of the EC: France, Italy, 
Spain) is expected tu continue its upward path, though without 
an impressive percentage increase. 

o 	 Other countries s;ich as China (391), Eastern Europe (Hungary 
Romania t Buljcria - 695) , Turkey (493) , the USA (282), 

India (250) and South Africa (167). Major output produced for 
these countries (except China and India) is consumed directly

and has no impact on the international sunflower meal market. 

Sunflower production tunds to be restricted to areas where: 

either the demand tor oil and protein ineal is more balanced: 
in the USA and in the European Community, demand for oilseed 
products arise principally from the livestock feed sector's 
demand for protein mealf 

or climatic reasons restrict the growing of soybeans
 
(sunflower is more resilient in low rainfall conditions):
 
hence the interest in production in Argentina, despite the
 
livestock industry orientation towards low protei{_n beef
 
rations.
 

The major countries involved in sunflower meal trade:
 

IMPORTS
 

o 	 The European Community accounts for 88% of the imports. The 

Northern European countries -Netherlands (390) , German Federal 
Republic (250) , United Kingdom (220) , Denmark (200) , import 
more meal than the Southern European countries -Italy (150), 
France (130) , Spain (130) , as the cl imate does not favor 
sunflower cultivation in North Eucope. 

Cuba 	accounts for 6% of world imports.
 

o 	 Eastern Europe (Czechoslovakia, GDR, Poland, Romania, USSR) 
accounts for 4% of total imports. 

EXPORTS
 

* 	 With 73% of world exports, Argentina is the largest exporter
 



of sunflower meal (1375). 

The European Conmunity accounts for 18% of exports, mainly 
iahint I'-; 1iorders. 

China (80) an, india (50) account respectively for 4% and 3% 
of exports. 

Production of sunt lower has increased the last three years as 
health has becomw a mA jur issue to: consumers who are increasingly 
aware of the bne fiL:.; of unsaturated fats (:obean, sunflower) and 
the masket Lot sunt *.'or -crd and derived products, has i:.come 
very .dependenit "i 'ne u: npA n ijA ij<lwtural Ipolicy. 

Eist Asia and M.-id .,, . r :st j pr-t Jc lpants; i n the 
sunt I ower meal i 'kn . ohuy ::;w' hive wther prutwin , ources 
(soybean and copra n.n,,[s, in 1a-'. Asia )r f i.h meal) or nay be 
interested in import ,.r .';sto'L: products (Japan, Saudi Arabia). 

2. Current Consumption Areas and Future Opportunities 

1he bulk of sunr.lo.,: , :.- .,r. i prdo 4 .i;. is ma inly consumed 
at the production W't is s iro a [S0 LiI producers, 

'cept Cuba and ftors; c, -ount s o t ho northeorn European 
0mm~unity. (!"n:r k , ; is t1 eni I.d:Tg, consume respeoctively 

200,'0 0 278,,0) !., :t t)lonmir . riot grow suiif Irnwer andand h 
UK only produces 5,,.nu tom,,;. 

One of the ma jor di ft ':l i es . 'om:tereo v:Iiri e;t i mati q the worla 
sunflower meai MIa! kPL; that the demmof is der v'd I rom the 
livestoc%products market, and thus inextr:cably 1in kedI to cereals 
and the dairy sector. Mreover, the degree of substitutability for 
oilseed meals is re lativel y high and the dillerent markets have an 
im pact on each other. 

Meal consumpt:ion in expected to increraso in countries where the 
I iv,:tock p-OdUcI derma1nd is inc o,:;ing and the concept of protein
supplumentat io dveloping. Thait is the case in the Eastern 
.u rope. Lecent ta ks between Argent i na and Eastern Europe 
indicated that. there is a siqniticant demand for meal. Si milarly, 

t he Sov iet: ic ndustry has, shown cons i derab l e improved 
j-./l An ilit, AY a r,:ult ni a t ,ihcr protein content in rations. 
F-or h, ti,. I ,,.a , ',;:; is not m.ch inv (ved in World [rde but 

-' Fortia i 1 s t to a nd th , ISSR out on to the 
in ternational proto 1n mt.al market:. 

3. Competition
 
Argentina is the largest exporter of sunflower meal and has an
 

entimatMd crunhinq capaity of 12 to 14 million tons.
 

According to newspaper reports in Argentina, East Germany, Hungary,
 



Czechoslovakia and Poland are int ,i asted in, acquir ing soybean meal. 
Soviet Union and China are already ;ig markets for Argentina. 

Incr:o,! ed consumption prospects i!n Argentinta are limited as the 
country only h.ns 30 million peopie and the population grows at a 
steady rate c, 1-2 pe- -nt a ya'ci. Pork and poultry production is 
rather small , yien t hr :ct that heef is che. . Any future 
increase in oilseod ,,oductic5n will r .sult in in:.'i .sed( export of 
oilseed meal. 

.,',p;art: from Argent ina, nil-it i cant. :upf lower meal exports (mar. than 
10,000 tons 10 ort tI: export,). ar cominq f rom large prodlucers 
(countri;s producinq 7 r thin 19, 'n tons). 

1:. i' d , .of ! I it'.:i1! '. r K 17 A mai is relatively 
i gih fin tp. c o . V, . qY LhP ii1 _ rone ic' clearly 

re-f ecto, 2 a j ice p ,.q: j 1 , cmpoL :t i -' . iv come from other oil 

meal marl:oet , a;pecial ]y vo ;o,,',a eol. 

For example, A- of tihe Pra . iIi A oyh-an . ,,al is expxorted. At 

present, Brn: inS lco"R:in; I:only ,t ro i :UK, Europe and Soviet 
Union situation. inc .;-2n. in: m ll dmard in tlese couitr ies will 
u.timately lead to i ::pAnsi of th:o:, mrket s or imported 

scybean meal. Mor ove:, intletrion hnt in andit -uei. igh BrA :i] 

purchasing powri dce'; n.t Wre s pv v', mn-a c:ons.umption r,; i, sl ag, 
consequently result im i in ,Id.iti-nal supul ion of soyhean real. in 
the export market. 

4. Constraints to Pakistani Sunflower Meal Exports
 

Four major constraints in P'akistani sunt[ownre meal exports can be 

forecasted: 

Quality is probably the main problem. In the past, 
Pakistan has gained a rather bad reputation by exporting 
low quality feedstuffs. There are no specific 

regulations for quality control or consumer protection 

applicable to the production of sunflower meal in 

Pakistan, as opposed to trade specifications and rules 
and individuAl controls of industrialized countries. The 
market for protein meal:; concerns mainly industrialized 
countries with intensive breed i ng and high protein 

-supplementation level . All these countries have rigid 
rules and regulations regarding quality control of raw
 
material and finished products.
 

Moreover, in world trade, the rules most frequently used
 
are those of the Grain and Feed Trade Association (GAFTA) 
of London. Rule 100 of GAFTA specifies a minimum of
 
protein-plus-fat, with the specific level of protein/fat
 
designated at the time of the sale. Individual contracts 
may also include a maximum limit on moisture. Other 
factors are handled on a contract-by-contract basis. 



Most sunflower meal traded internationally is pelleted to
 
reduce bulk and transportation cost.
 

The current quality of Pakistani sunflower meal is very
 
low due to a high fiber content which adversely affects
 
the protein-plus-fat content. Sunflower seed milling is 
more complex than bean milling as sunflower seed is 
"soft" and dehulling is not as easy for other oilseeds. 
Therefore, it requires some pre-processing. Unless 
investments are made and local plants are appropriately 
equipped, it will be difficult for the Pakistani 
sunflower meal to compete in the world market.
 

The distance between production and consumption sites is
 
normally limited. Feed compounders like to keep their 
stock in the form of unprocessed seed rather than meal, 
the quality of which may be difficult to mintain. Meal 
users are often cl oser to the site of the processing mill 
than oil users are, in order to limit large inventories. 

No subsidies or incentives are provided for the export of 
Pakistani sunflower meal. In Argentina, there is a 
system of differential taxes to encourage crushing of the 
bulk of the primary product, be it soybean, sunflower 
seed or cottonseed. For example the tax rates are 
reported to be 25% for soybean and 18% for soybean meal
 
and oil. India also provides export subsidizes for meal
 
while soybean exports are banned. In the European
 
Community, farmers are financially encouraged to sell the 
seed to local crushing plants.
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Fax : 822703 
Telex 5844 MINFA PK 
Telegram AGRIDIV 

AGRIBUSINESS PROFILE: INVESTMENT
 
OPPORTUNITIES IN THE OILSEED SECTOR 
 OF PAKISTAN 

Given the demand for edible oil and feed meal in Pakistan, the preparation of a
 
comprehensive Oilseed Commodity System Investment Concept Paper was commis
sioned by the AgriBusiness Cell (ABC) in March 1991 for the consideration of
 
interested local and foreign private sector investors. Policy and agribusiness

specialists from the RONCO Consulting Corporation and Agri-Bi-Con International (Pvt)

Ltd. were retained by the Ministry of Food, Agriculture and Cooperatives and the
 
United States Agency for International Development under the Analysis of Corporate

Sector Constraints in Agriculture Project (ACSCA) 
 to analyze the Pakistan oilseed
 
sector. Detailed agro-industry evaluations of the seed, farm chemicals, farm
 
machinery, edible oil and livestock feed sectors of Pakistan preceded the integrated

analysis of the oilseed commodity system'. The purpose of this research was to

identify potentially viable investment opportunities attractive to private sector agro
industry investors.
 

The major participants in the oilseed commodity system in Pakistan include seven 
agro-industries which produce and supply farm and processing plant inputs, six 
commodity processing and marketing agro-industries and four farm production 
sectors. Table 1 shows the agro-industries and farm production sectors that comprise 
the oilseed commodity system. 

ACSCA technical consultants analyzed the agribusiness functions and linkages within 
and between these agro-industries and farm production sectors to determine the 
technical and economic strengths and limitations affecting agribusiness operations in 
the oilseed commodity system of Pakistan. Figures 1 and 2 illustrate the agribusiness
linkages that comprise commodity systems in general and the Pakistan oilseed sector 
in particular. 

An agricultural comnmodity system is an organized business process involving agro-industiy,

input suppliers, /irtners, agro-industyprocessors,andfinancing, distributionand marketing

finctionariesengaged in an integrated series of agribusiness activities. An analysis of an
 
agricultural commodity system includes an evaluation of the agro-industry structures,
 
businessfinctions and marketing linkages which impact on the production,pricing and use
 
of a given commodity within the agricultural economy.
 



Market demand for edible oil and feed meal products, and the supply of oilseed raw 
material for processing, were the primary factors analyzed to determine the potential 
viability of investment opportunities in the oilseed sector. ACSCA consultants 
conc:uded that edible oil and feed meal market demand and price trends; government 
policies and investment incentives; and oilseed production capability in place or 
available in Pakistan justify substantial investments in large scale oilseed processing 
plants. The estabiishment of such enterprises will also create new investment 
opportunities in the hybrid seed, farm chemicals and implements, farm equipment 
custom hire services, equipment manufacturing, livestock feed and commodity 
marketing agro-industry sectors. 

The model company proposed assumes the installation of a 500 ton per day oilseed
 
solvent extraction plant to produce basic refined cottonseed and sunflower seed edible
 
oil for manufacturers of fully refined edible oil products. In year three of operation,
 
additional processing capability would be added to produce 200 tons of fully refined
 
and packaged edible oil for the consumer market. Processing plant technology would
 
include the delinting and decorticating equipment required to produce high quality
 
cottonseed and sunflower seed meals for the livestock feed market.
 

The total fixed and working capita, investment required to establish the model 
company is estimated at Rs.430 million ($18 million). At full production, the model 
plant would process 154,000 tons of cottonseed and sunflower seed and produce and 
market 37,000 tons of high value edible oil and 60,500 tons of feed meal. The plant 
would operate 330 days a year, processing cottonseed for 210 days and sunflower 
seed for 120 days. Annual gross revenue is projected to increase from Rs.800 million 
(US $33 million) in year three to Rs.2 billion (US $83 million) in year five. 

Direct support to sunflower seed contract growers, provided by an Oilseed Production 
and Procurement Unit, is a major operational feature of the model company. Given the 
supply of high quality inputs and provision for technical extension services from the 
model company to contract farmers, sunflower seed raw material for the processing 
plant, operating at full capacity, is projected to be grown annually on 24,500 
hectares. 

Given current and projected domestic demand and price trends for high quality refined 
edible oil and feed meal, as well as the potential to export these products, ACSCA 
analysts also concluded that some 10 oilseed processing companies, on the scale of 
the proposed model company, could be viably established in Pakistan in the medium 
term. Demand trends and related product differentiation in the market segments 
identified also indicate that, for the medium to long term, the proposed companies 
would not be in direct competition with ghee manufacturers, palm oil and soybean 
meal producers in the market place. 
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The establishment of 10 such companies would create a major commodity system 
within the agricultural economy of Pakistan. The cultivation of 250,000 hectares of 
sunflower and other non-traditional oilseeds on irrigated land in the cotton belt is 
attainable. At this scale of sunflower production, oilseed processors would produce 
some 200,000 tons high value sunflower oil and 220,000 tons of high quality 
sunflower meal. Pakistan currently imports over 300,000 tons of nigh value edible oils 
(excluding palm oil), and an estimated 400,000 tons of wheat is now used annually 
as an ineffective, and thus costly, substitute for high protein meal in poultry feed. 
Thus the development of viable domestic markets for large volumes of locally 
produced sunflower oil and meal appears to be an attainable marketing objective. 

In addition to generating new investment of Rs.4.3 billion (US $180 million) in modern 
oilseed processing plants, achieving these oilseed production, processing and 
marketing targets would create significant new agribusiness investment and domestic 
and export marketing opportunities in the farm input supply and farm output 
processing agro-industry sectors. Such major new investments in agribusineSs would 
also substantially increase production, employment and income in farming and agro
industry sectors in rural Pakistan. Increased income for the rural population would, in 
itself, significantly increase domestic market demand for the expanding supply of 
agro-based products and services resulting from the dynamic growth of the oilseed 
commodity system. 

The ACSCA Oilseed Commodity System Investment Concept Paper, presenting 
detailed data and information on the proposed agribusiness investment opportunity, 
is available to prospective investors from the AgriBusiness Cell. 

GLM 
10/91 



Table 1 PARTICIPANTS IN THE OILSEED COMMODITY SYSTEM 

A. Agro-Industries 

FARM AND PROCESSING PLANT OUTPUT PROCESSORS & DISTRIBUTORS 
INPUT SUPPLIERS 

Hybrid Seed Producers Oilseed Processors 
Fertilizer Manufacturers Livestock Feed Producers 
Pesticide Manufacturers Poultry Processors 
Farm Machinery Manufacturers Cattle Processors 
Land Preparation and Distribution and Marketing 

Harvesting Services Services 
Processing and Handling Equipment 

Manufacturers 
Cotton Ginners (supply cottonseed 

to oilseed processors) 

B. Farm Production Sectors 

OILSEED RAW MATERIAL SUPPLIERS LIVESTOCK FEED BUYERS 

Cotton Farmers Poultry Farmers 
Sunflower and Other Oilseed Farmers Cattle Farmers 

THE AGRIBUSINESS CELL
 
MINISTRY OF FOOD, AGRICULTURE AND COOPERATIVES
 

Analysis of Corporate Sector Constraints in Agriculture Project
 

10191
 



Figure 1 

Schematic of a Commodity System 
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Figure 2 The Pakistan Oilseed Commodity System
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SEMINAR ON THE OILSEED COMMODITY SYSTEM:
 

A MAJOR AGRIBUSINESS INVESTMENT OPPORTUNITY
 

October 26, 1991
 

LIST OF INVITEES
 

Names and Addresses 
 Tel. 	No.
 

GOVERNMENT OF PAKISTAN
 

Ministry of Food, Agriculture and Cooperatives:
 

1. 	 Lt. Gen (Ret'd) Abdu± Majid Malik (2 invitations) 817088
 
Federal Minister of Food,
 
Agriculture and Cooperatives
 
Food and Agriculture Division
 
Government of Pakistan
 
Islamabad
 

2. 	 Mr. Muzaffar Ahmad 
 821907
 
Secretary of Agriculture
 
Ministry of Food, Agriculture and Cooperatives
 
Food & Agriculture Divsion
 
Government of Pakistan
 
Islamabad
 

3. 	 Dr. Imtizaj Husain 
 826768
 
Chairman ABC/Agricultural Development Commissioner
 
Ministry of Food, Agriculture and Cooperatives
 
Food & Agriculture Division
 
Government of Pakistan
 
Islamabad
 

4. 	 Mr. Shahid Najam 823635
 
Secretary ABC/Deputy Secretary (IC)
 
Ministry of Food, Agriculture and Cooperatives

(Food & Agriculture Division)
 
Government of Pakistan
 
Islamabad
 

5. 	 Dr. Mohammad Sharif 
 813887
 
Oilseed Commissioner
 
Ministry of Food and Agriculture
 
44, East Office Tower
 
Blue Area
 
Islamabad
 

6. 	 Mr. Amer Raza 
 829382
 
Coordinator ABC
 
Ministry of Food, Agriculture and Cooperatives
 
Food & Agriculture Division
 
Government of Pakistan
 
Islamabad
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GOVERNMENT OF PUNJAB, LAHORE
 

Mr. Mohammad Sadiq Cheema 
 57481
 
Secretary of Agriculture 66578
 
Government of Punjab, Lahore
 

Mr. Nisar Ahmed Brula 
 444740 
Project Director Oilseeds 
69 - Khyber Block, Street # 5 
Allama Iqbal Town, Lahore 

AGRO-INDUSTRY REPRESENTATIVES
 

Seed 	Manufacturers
 

Cargill Group of Companies in Pakistan:
 

7. 	 Mr. George R. Landsverk 488330
 
Country Manager 
 485062
 
Managing Director
 
Cargill Group of Companies
 
Plot # 76, Shadman II
 
Canal Road, Lahore
 

8. 	 Mr. Aamir Z. Farooqi 488330
 
Country Controller 485062
 
Cargill Group of Companies
 
Plot # 76, Shadman II
 
Canal Road, Lahore
 

9. 	 Mr. Jeff Bastin 
 488330
 
Business Development Manager 	 485062
 
c/o George R. Landsverk
 
Managing Director
 
Cargill Group of Companies
 
Plot # 76, Shadman II
 
Canal Road, Lahore
 

10. 	 Dr. Abdur Rehman Khan 
 488330
 
General Manager (Seed Division) 4850f-

Cargill Group of Companies
 
Plot # 76, Shadman II
 
Canal Road, Lahore
 

Pioneer Pakistan Seed Limited:
 

11. 	 Dr. Esram-El-Gressi 
 864227
 
Managing Director
 
Pioneer Pakistan Seed Ltd.
 
Awami Complex
 
F.B.-3 (1st Floor)
 
1-4 Usman Block
 
New Garden Town
 
Lahore
 



Maize 

Rafhan Maize Products Co. Ltd: 

12. Dr. Khan Bahadur 
Maize Production Manager 
Rafhan Maize Products Co. Ltd 
Rakh Canal, East Road, 
P.O. Box No. 62, 
Faisalabad 

041-40121 

Edible Oil Manufacturers 

Lever Brothers Pakistan Ltd: 

13. Mr. H.J. Hemmen 
Chairman 
Lever Brothers Pakistan Ltd. 
Avari Plaza, P.O. Box 220 
Fatima Jinnah Road 
Karachi 

525170 
520240 

14. Mr. Azimuddin Khan 
General Manager Agribusiness 
Lever Brothers Pakistan Ltd. 
Avari Plaza, P.O. Box 220, 
Fatima Jinnah Road 
Karachi 

510761 
525170 

15. Mr. Mohammad Jehangir 
Agricultural Project Manager 
Lever Brothers Pakistan Ltd. 
Avari Plaza, P.O. Box 220 
Fatima Jinnah Road 
Karachi 

525170 
520240 

Beco Edible Oils Ltd: 

16. Mr. Mian Abdul Wahid 
Chairman & Chief Executive 
Beco Edible Oils Ltd. 
2-Kashmir Road 
Lahore 

304695 
370742 

17. Mr. Omar Qayyum 
Managing Director 
Beco Edible Oils Ltd. 
2-Kashmir Road 
Lahore 

304695 
370742 



Khogani Oil Mills Ltd: 

18. Mr. Asdaq Khan Khakwani 
Chief Executive 
Khogani Oil Mills Ltd. 
Dur-e-Mahmood 
District Jail Road 
Multan 

511987 

Fatima Enterprises Limited: 

19. Mr. Mian Nishat Ahmad 
Chief Executive & Chairman 
Fatima Enterprises Ltd. 
966/B, Mumtazabad 
Multan 

512622 
61764 

Kohinoor Edible Oils Ltd: 

20. Mr. M. Abid Saigo! 
Chief Executive 
Kohinoor Edible Oils Ltd. 
176-Shadman II 
Lahore 

485550 
484424 
484425 

21. Mr. Abdul Waheed Khalid 
General Manager 
Kohinoor Edible Oils Ltd. 
176-Shadman II 
Lahore 

485550 
484424 
484425 

Soybeans Pvt Ltd: 

22. Mr. Zahid Rasool 
Director 
Room No. 17, 2nd Floor, Taj Arcade 
73, Jail Road 
Lahore 

486570 

Universal Oil Mills Ltd: 

23. Mr. Mahboob Ali Khan 
Managing Director 
Universal Oil & Vegetable Ghee Mills Ltd 
Sheikhupura 

04931-8280 



EFFEF Industries Limited: 

24. General Abdullah Malik 
Chief Executive 
EFFEF Industries Ltd 
280/4 Javed Lane 
Peshawer Road 
Rawalpindi 

566653 

25. Mr. M. Afzal Khan 
Director 
EFFEF Industries Ltd 
280/4 Javed Lane 
Peshawer Road 
Rawalpindi 

566653 

S. S. Oil Mills Ltd: 

26. Mr. Shezad Ali Khan 
Managing Director 
S.S. Oil Mills Ltd 
2-Tippu Block Garden Town 
Lahore 

Livestock Feed Manufacturers 

National Feeds: 

27. Mr. Mohammad Aamir 
Director 
National Feeds 
1st Floor, Taj Arcade 

73-Jail Road 
Lahore 

475821-23 
863377 

28. Mr. Mohammad Farooq Asghar 
Director 

National Feeds 
1st Floor, Taj Arcade 
73-Jail Road 
Lahore 

475821-23 

Pak (Ani) Feed Industries (Pvt) Ltd: 

29. Mr. Mumtaz Ahmed Sheikh 
Chief Executive 
Pak Feed Industries (Pvt) Ltd. 
Imab (Pvt) Ltd. 
A/10-11, C.B. Center 
Church Square 
Lahore Cantt-13 

375194 
374838 



Farm Machinery Manufacturers 

Agri-Auto, Industries Ltd: 

30. Mr. Najmul Hassan 
General Manager 
Agri-Auto Industries Ltd 
5th Floor, Lakhani Center 
I.I. Chundrigar Road 
Karachi 

215285 
219888 

Millat Tractors Ltd: 

31. Mr. Sikandar M. Khan 
Managing Director 
Millat Tractors Ltd. 
Shiekhupura Road 
Shahdrah 
P.O. Box # 1147 
Lahore 

711021-5 

Sayyad Machinery Limited: 

32. Mr. Khalid Masud Butt 
Chief Executive 
Sayyad Machinery Ltd. 
Plot # 65 
Sharah-e-Quaid-e-Azam 
Lahore 

312932 

Solvent Extraction Plants 

Alfa-Laval Pakistan: 

33. Mr. Walter A. Braun 
Managing Director 
Alfa-Laval Pakistan 
P.O. Box 5049 
4 - Tipu Block 
New Garden Town 
Lahore-54600 

833653 
833872 

34. Mr. Sikandar Pasha 
Sales Manager 
Alfa-Laval Pakistan 
P.O. Box 5049 
4 - Tipu Block 
New Garden Town 
Lahore 

833653 
833872 



Centritech (Westfalia): 

35. Mr. Zafar Khan 
Managing Director 
Centritech (Westfalia) 
114-B, Sector A-I 
Township 
Lahore 

844393 

Aziz Industrial Equipments (Pvt) Ltd: 

36. Mr. M.A. Aziz 
Chief Executive 
Aziz Industrial Equipment (Pvt) Ltd. 
19-C-3, Gulberg III 
Lahore 

303721 
372784 

Burior Ardespier Industries Ltd: 

37. Mr. Majid A. Abdullah 
Director 
Burjor Ardespier Industries Ltd 
4th Floor, State Life Bldg No. 4 
Shahrah-e-Liaqat 
Lahore 

Farm Chemicals Manufacturers 

Dawood Hercules: 

38. Mr. Razaq Dawood 
Director 
Dawood Hercules 
35-A, Abdul Hamid Bin Badees Rd. 
Lahore 

301601 
302012 

DOW Chemical Pacific Ltd. Karachi: 

39. Dr. M. Afzal 
Ag. Business Manager 
Dow Chemicals Pacific Ltd. 
212-E.1 Lines 
Dr.Daudpota Road 
P.O. Box # 8528 
Karachi 

521803 
521179 



ICI Pakistan Ltd:
 

40. 	 Mr. Salman Burney 

Manager
 
ICI Pakistan Ltd.
 
ICI House, 5-West Wharf Road
 
P.O. Box # 4731
 
Karachi-7400
 

Engro Pakistan Ltd:
 

41. 	 Mr. Shauket R. Mirza 

President 

Engro Pakistan Ltd.
 
8 th 	Floor, PNSC Building

Maulvi Tamizuddin Khan Road
 
P.O. Box # 5736
 
Karachi-7400
 

Ciba-Geigy Pakistan Ltd:
 

42. 	 Mr. Suleman A. Sharif 

Divisional Manager
 
Ciba-Geigy Pakistan Ltd.
 
Plot No.15, West Wharf Road
 
P.O. Box # 100
 
Karachi
 

Pakistan Agricultural Pesticides Association:
 

43. 	 Mr. Salman Burney 

President
 
Pakistan Agricultural Pesticides Association
 
ICI Pakistan Ltd.
 
Agro-Chemical Department
 
5-West Wharf
 
Karachi
 

Pakistan Poultry Association:
 

44. 	 Mr. Yusuf Ahsan Khokar 

Chairman
 
Pakistan Poultry Association
 
Taj Arcade, 73-Jail Road
 
Lahore
 

200171-2
 

551069
 
551060
 

200112
 

200171-2
 

438931
 

50L
 



All Pakistan Solvent Extractors Association:
 

45. 	 Mr. Altaf Hussain Ali Anwar Ali 
 2414362
 
President 
 2411887

All-Pakistan Solvent Extractors Association 
 2419235
 
2nd Floor, United Bank Building
 
Chundrigar Road
 
Karachi
 

46. 	 Mr. Sattar Admani (3 invitations) 2414362
 
Secretary 
 2411887
 
All-Pakistan Solvent Extractors Association 
 2419235
 
2nd Floor, United Bank Building
 
Chundrigar Road
 
Karachi
 

Oil Miller:
 

47. 	 Mr. Khawaja Mohammad Shahzad
 
Qadir Agro-industrial estate
 
Multan
 

Oil Processor:
 

48. 	 Mr. Abdul Haque 
 81431
 
Konya Solvent Oils 
 81129
 
Industrial Estates
 
Multan
 

Big Sunflower Growers:
 

49. 	 Major Zahid Ali Bokhari
 
36-A, Tipu Sultan Road
 
Multan Cantt
 

50. 	 Mr. Khan Mumtaz Khan Manais
 
Tiba Sultanpur
 
Tehsil Mailsi
 
Distt Vihari
 

51. 
 Mr. Bashir Ahmad Khan Khakwani
 
Near Buzdar Hospital
 
Bosan Road
 
Multan
 

52. 	 Mr. Shams Al Mulk 
 211954
 
Member & Managing Director (Water) 366911/218
 
WAPDA
 
705-Wapda House
 
Lahore
 



53. 	 Mr. Khalid Khakwani 
 306345
 
19-Cooper Road
 
Lahore
 

54. 	 Mr. Zaheer Fikri 
 370143

Managing Director 
 370114
 
Face Limited
 
59/9, Sarwar Road
 
Lahore-13
 

55. 	 Mr. Malik Khuda Baksh Bucha 
 854061-2
 
House 11-C, New Muslim Town
 
Lahore-16
 

Chambers of Commerce
 

Karachi Chamber of Commerce & Industry:
 

56. 	 Mr. Abul Aziz Haji Yaqoob 2411583
 
President
 
Karachi Chamber of Commerce & Industry

Sharah-e-Aiwan-e-Tijarat, P.O. Box 4158
 
Karachi
 

Lahore Chamber of Commerce & Industry:
 

57. 	 Mr. Mian Mohammad Ashraf 
 304634
 
President 
 305538

Lahore Chamber of Commerce & Industry 304638
 
Plot 	# II. Sharah-e-Aiwan-e-Tijarat
 
Lahore
 

58. 	 Mr. Latif Chaudhry (30 invitations) 304633
 
Secretary
 
Lahore Chamber of Commerce & Industry

Plot # 11. Sharah-e-Aiwan-e-Tijarat
 
Lahore
 

59. 	 Mr. Mohammad Islam (28 invitations) 304638
 
Joint Director 
 305539
 
Lahore Chamber of Commerce & Industry

Plot # ii. Sharah-e-Aiwan-e-Tijarat
 
Lahore
 

60. 	 Mr. Nisar Ahmed 
 304638
 
Director, Research & Development 	 305538
 
Lahore Chamber of Commerce & Industry

Plot 	# 11. Sharah-e-Aiwan-a-Tijarat
 
Lahore
 



61. Member (30 members) 
 304638
 
Executive Committee 
 305538
 
Lahore Chamber of Commerce & Industry

Plot # 11. Sharah-e-Aiwan-e-Tijarat
 
Lahore
 

GHEE CORPORATION OF PAKISTAN
 

GCP - Sunflower Oil Processing & Marketing:
 

62. Mr. Naveed Mahmood 
 302910
 
General Marketing Manager

Ghee Corporation of Pakistan
 
5th Floor L.D.A Plaza
 
Egerton Road
 
Lahore
 

63. Mr. Hasan Shauket 
 302910
 
Marketing Manager
 
Ghee Corporation of Pakistan
 
5th Floor L.D.A Plaza
 
Egerton Road
 
Lahore
 

GCP - Sunflower Production:
 

64. Mr. M.A. Zahir Khan 
 486351
 
General manager Processing & Marketing
 
Ghee Corporation of Pakistan
 
5th Floor L.D.A Plaza
 
Egerton Road
 
Lahore
 

AGRICULTURAL RESEARCH INSTITUTIONS
 

Pakistan Agricultural Research Center:
 

65. Mr. Sultan Mahmood 
 819051
 
Deputy Director, Agribusiness ext: 
2457
 
Pakistan Agricultural Research Center
 
Plot # 20, G 5/1
 
P.O. Box # 1031
 
Islamabad
 

66. Dr. Zafar Altaf 

Secretary ARD/Chairman PARC
 
Pakistan Agricultural Research Center
 
Plot # 20, G 5/1
 
P.O. Box # 1031
 
Islamabad
 

819051 



National AQricultural Research Center:
 

67. Dr. Amjad Masud 
 82005-392
 
Project Incharge
 
National Oilseed Development Project

National Agricultural Research Center
 
Park Road
 
Islamabad
 

UNIVERSITIES
 

Lahore University of Management Sciences:
 

68. Dr. Wasim Azhar 
 870385-9
 
Dean 
 876851
 
Lahore University of Management Sciences
 
103-C-2, Gulberg III
 
Lahore-54660
 

69. Dr. Imran Ali 
 870385-9
 
Professor
 
Lahore University of Management Sciences
 
103-C-2, Gulberg III
 
Lahore-54660
 

70. Members (6 invitations) 
 870385-9
 
Faculty and Board of Governors
 
Lahore University of Management Sciences
 
103-C-2, Gulberg III
 
Lahore-54660
 

DEVELOPMENT FINANCE INSTITUTIONS
 

National Development Finance Corporation:
 

71. Mr. Abdul Shakoor 
 525106-9
 
Advisor Agro-Industries
 
National Development Finance Corporation
 
6th Floor, Finance & Trade Center
 
Sharah-e-Faisal, Karachi
 

Agricultural Development Bank of Pakistan:
 

72. Mr. M. Aslam Mian 
 826538
 
Executive Director
 
Agricultural Development Bank of Pakistan
 
Head Office, Faisal Avenue
 
P.O. Box # 1400
 
Islamabad
 



828948 73. 	 Mr. Anwar Mobasher 

Senior Director, Monitoring & Evaluation
 
Room 503, 5th Floor
 
Agricultural Development Bank of Pakistan
 
Head Office, Faisal Avenue
 
P.O. Box # 1400
 
Islamabad
 

EMBASSY
 

US Embassy:
 

74. 	 Mr. Frank Coolidge 
 826161
 
Agricultural Attache 
 ext; 2274
 
USDA American Embassy
 
Islamabad
 

FOREIGN DONOR AGENCIES
 

Asian Development Bank:
 

75. 	 Mr. Grahame Muller 
 818793
 
Chief, Resident Office
 
Asian Development Bank
 
House # 38, Margalla Road
 
Islamabad
 

76. 	 Mr. Ahsan Tayyab 
 818793
 
Agribusiness Project Officer
 
Asian Development Bank
 
House # 38, Margalla Road
 
Islamabad
 

United Nations Development Programme:
 

77. 	 Mr. Mazaher Husain 
 822070
 
Agri-Business Advisor
 
United Nations Development Programme
 
U.N. Building Diplomatic Enclave-i
 
Block-2, G-5
 
Islamabad
 

World Bank:
 

78. 	 Mr. Abdul Qayuum Sheikh 

Project Advisor
 
World Bank
 
20-A, Shahrah-e-Jamhuriat
 
Ramna 5
 
Islamabad
 

819781 



USAID: 

79. Mr. James A. Norris 824071 
Director 
USAID 
Islamabad 

80. Ms. Nancy M. Tumavick 824071 
Deputy Director 
USAID 
Islamabad 

81. Mr. Arnold Radi 824071 
Chief 
ARD-USAID 
Islamabad 

82. Dr. John Swanson 824071 
Deputy Chief 
ARD-USAID 
Islamabad 

83. Mr. Dennis Weller 
Chief 

824071 
ext: 280 

ASPPD, ARD-USAID 
Islamabad 

84. Dr. Abdul Wasay 824071 
Agricultural Policy Specialist 
ASPPD, ARD-USAID 
Islamabad 

85. Dr. Gary Ender 824071 
Senior Economist 
ASPPD/ARD-USAID 
Islamabad 

86. Ms. Yasmin Qamar 824071 
Project Management Specialist 
ARD Training Unit 
ARD-USAID 
Islamabad 

USAID ANALYSIS OF CORPORATE SECTOR CONSTRAINTS IN AGRICULTURE
 
PROJECT CONTRACTORS
 

87. Vice Admiral (Retd.) M. Fazil Janjua 
 811444/

President 
 826442
 
Agr-Bi-Con International (Pvt.) Ltd.
 
2nd Floor, Al-Malik Centre
 
70 W, F-7/G-7, Blue Area
 
Islamabad
 



88. Mr. Chaudhry Maqsood 
 811444
 
Agr-Bi-Con International (Pvt.) Ltd.
 
2nd Floor, Al-Malik Centre
 
70 W, F-7/G-7, Blue Area
 
Islamabad
 

89. Dr. George L. Metcalfe 
 824858
 
Chief of Party 
 823795
 
RONCO Consulting Corporation
 
House # 56, Street 88
 
Sector G-6/3
 
Islamabad
 

90. Mr. Gordon W. Kunde 
 824585
 
Corporate Agribusiness Specialist 
 823795
 
RONCO Consulting Corporation
 
House # 56, Street 88
 
Sector G-6/3
 
Islamabad
 

91. Mr. Gary Maher 
 824858
 
Financial Analyst 
 823795
 
RONCO Consulting Corporation
 
House # 56, Street 88
 
Sector G-6/3
 
Islamabad
 

92. Mr. Adnan Ahmed 
 824858
 
Technical Consultant 
 823795
 
RONCO Consulting Corporation
 
House # 56, Street 88
 
Sector G-6/3
 
Islamabad
 

93. Mr. Imran Hamid 
 824858
 
Technical Consultant 
 823795
 
RONCO Consulting Corporation
 
House # 56, Street 88
 
Sector G-6/3
 
Islamabad
 

94. Ms. Pascale Debord 
 824858
 
Technical Consultant 
 823795
 
RONCO Consulting Corporation
 
House # 56, Street 88
 
Sector G-6/3
 
Islamabad
 



95. Mr R.M.U Suleman 824858 
Senior Consultant 823795 
RONCO Consulting Corporation 
House # 56, Street 88 
Sector G-6/3 
Islamabad 

96. Dr. Faiz Mohammad 824858 
Consultant 823795 
RONCO Consulting Corporation 
House # 56, Street 88 
Sector G-6/3 
Islamabad 

a!k
 


