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Economic Development Foundation, Inc.
 

February 9, 1967 

United States Agency for
 
International Development
 

Litton building
 
Roxas Boulevard, Manila
 

Attention: Mr. Philip W. Ruppert
 

Gentlemen:
 

This report completes our assignment to NEC-USAID
 
to study the preliminary techno-economic feasibility of
 
an integrated coconut processing central to optimize the
 
utilization of the coconut fruit.
 

We feel that the study definitely establishes a
 
prima facie case for a fuller pre-investment feasibility
 
study of the project. Guidelines for such a subsequent
 
stuoy are recommended in Chapter V of this report.
 

The project manifests signs of technical viability 
and an economic profitability that should interest pros
pective investors in considering the venture. 

Aside from internal erits, however, we feel that 
the project is also well worth investigating on the basis 
of its impact on the coconut industry and its economic 
value on both the regional and natioaal points of view. 

If a full-dress pre-investment feasibility
 
study confirms the prima facie findings of this study,
 
the project should therefore find investment support
 
from both the public and private sectors.
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We wish to thank IJEC-USAID for this opportunity 
to assist in the cevelopment of this project, and we 
look forward to being of further assistance to you in 
the future. 

ECONOMIC DEVELOPMENT FOUNDATION, INC. 

MANUEL LIM, JI. 
Executive Vice President
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Note on Report Organization
 

This report is organized with a view to
 

presenting the project in the context of the coconut
 

technology. It follows the sequence of study
 

development, giving the background necessary to
 

understand the material being introduced.
 

For the reader who is interested primarily
 

in the investment aspect of the project, the following
 

order is recommended:
 

Chapter V, Conclusions and Recommendations
 

Chapter III, Economic Feasibility Study
 

Appendix C, Exhibits 1 to 6.
 

The Appendix C exhibits referred to are the
 

projected financial statements and schedules of the
 

project. While a finance oriented reader will prefer
 

to read these in evaluating the project, it must be
 

stressed that this is a prima facie study based
 

almost entirely on secondary sources of information.
 

The assumptions and recommendations in Chapters IV
 

and V must be taken into account if the financial
 

projections are to be properly evaluated.
 



ABSTRACT
 

The National Economic Council and the U. S.
 

Agency for International Development (NEC-AID) engaged
 

the Economic Development Foundation (EDF) to develop
 

a prima facie case for the preparation of a more
 

detriled pre-investment feasibility study on the
 

optimum utilization of the coconut fruit.
 

The specific project envisioned is a Coconut
 

Central with five Procurement units. The Central is
 

to process 300 tons of whole coconuts daily to produce
 

approximately
 

-- 30 tons of high grade oil 

-- 12 tons of edible grade coconut 
flour 

--	 30 tons of export grade coconut 
coir fiber. 

To implement the Integrated Coconut Processing
 

Central and the supporting Coconut Procurement units,
 

the initial capital requirement is estimated at
 

P12,800,000 broken down as follows:
 



(ii) 

Total Dollar Peso 
in Pesos Portion Portion 

Fixed Capital Assets R 8,900,000 $1,000,000 P4,900,000 
Working Capital 3,500,000 3,500,000 
Organization Expenses 340,000 340,000 

Total P12 ,800,000 $1,000,000 R8,000,000 

The sources of financing, based on a debt-equity
 

ratio of 60/40 is as follows:
 

Common Stock ............ F 3,000,000
 
Preferred Stock ......... 2,000,000
 
Long-Term Loan .......... 6,000,000
 
Short-term Loan ......... 1,800,000
 

T o t a 1................p12,800,000
 

The study indicates that the project as 

designed is both technically viable and economically 

profitable. 

Technical Study
 

The project is deemed viable in the sense that
 

only known technology and certain features of successful
 

coconut ventures were adopted in the study. However,
 

it must be emphasized that the following are novel in

sofar as their application in the coconut technology
 

is concerned:
 

.7 



(iii) 

1. 	Fluidized Bed Drying Technic for
 
desiccating fresh ground coconut
 
meat
 

2. 	Solvent Extraction Process for
 
oil recovery from desiccated fresh
 
coconut meac
 

3. 	Tomlinson Turblex Dryer, which is
 
used for drying maguay and other
 
long-fiber materials, for the
 
proposed mechanical drying of coir
 
fiber
 

4. 	Utilization of coir dust and waste
 
as fuel to generate steam.
 

Operating conditions with regard the above are
 

not 	fully established for coconut processing and
 

therefore require further investigation.
 

Economic Feasibility Study
 

The project was shown to be profitable, with
 

desirable impact on the development cf the coconut
 

industry.
 

The project will have an estimated annual
 

income of P16,896,000. The dollar income from the
 

export sale of oil and coir amounts to $3.852,000 and
 

the peso income from domestic sale of coco flour is
 

estimated at R1,488,000. It will also provide direct
 

6 



(iv)
 

employment to about 1,320 persons. The project will
 

no doubt provide a practical pattern for the development
 

of coconut industries in other coconut growing regions
 

in the country.
 

The return on initial common stock investment
 

averages 32.2% for the first 6 years of operation.
 

On a yearly basis, return to common stock investment
 

is as follcw5:
 

First .................. 3.69% 
Second ................. 21.83% 
Third .................. 36.51% 
Fourth ................. 40.33% 
Fifth .................. 43.69% 
Sixth .................. 47.05% 

Conclusions and Recommendations
 

The main conclusion of the study is that a
 

prima facie case has definitely been established to
 

warrant a fuller pre-investment feasibility study for
 

the project.
 

EDF recommends that such a study be undertaken
 

with particular emphasis on
 

--	 technical aspects considered novel 
in their application in the coconut 
technology 



(v) 

-- marketing aspects of coconut flour 

-- alternatives of investment vis-a
vis centralized processing and 
decentralized processing. 

A more intensive study shou2l also be undertaken as to
 

the methods and economics of coconut procurement which
 

appears to be the key to the development of the
 

coconut industry.
 



ADDENDUM 

The U.S. Agency for International Development agrees with 

the conclusions and recommendations of this report. We agree 

also that this investigation indicates the probability of a quite ade

quate return on a proposed investment. We wish to add the follow

ing comments as matters of clarification and of particular interest 

to a prospective investor. 

1. One of the reasons USAID is so interested in this proposal 

is because of the possibility of making a significant quantity of 

protein-rich food available for human beings. Public support of an 

enterprise which has a humanitarian goal as a by-product would be 

desirable and advantageous. 

2. The Philippines export the equivalent of about 500, 000 

tons of copra cake a year. In addition, it has been estimated that 

50, 000 tons of copra cake equivalent is consumed locally. From 

a field of this magnitude, the supply of raw material is far greater 

than the foreseeable ability to up-grade the processing of coconuts. 

3. On Page 15 it is noted that protein content of coconut flour 

is given as 201o. It must be pointed out that this analysis was made 

on coconut flour made from pared nuts. Since the protein content 

nearer the outer skin of the shelled coconut is significantly higher 
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than the interior of the nut, it follows that unpared nuts, as pro

poRed in this study will yield a coconut flour higher in protein. 

Available literature reports such a product would contain from 

22% to 25% protein. 

4. On Page 8 of the Appendices the reasons why crude copra 

cake is not suitable for human consumption are stated. It should 

be pointed out that the techniques described in this study will over

come these objections. The high oil content may be reduced to as 

little as .1% vs. the 6 - 876 of hydraulically pressed or expressed 

cake. The aflatoxin content (virulent poison by-products of molds 

and fungi) would not occur because the short term of processing 

would not permit such organisms to grow. The same short process

ing time would inhibit the formation of free fatty acids, which occur 

as a function of oxidation. Dirt and insect contamination (particularly 

from the copra beetle) would not appear in a reasonably hygienic in

dustrial organization. Bacteria contamination would be eliminated 

since the final de-oiled product would be sparged with live steam 

before discharge from the solvent extraction unit. This steam treat

ment also dc-odorizes the product so a sterile, odor-free flour is 

obtained. 

5. Careful consideration should be made of the approximately 

P3 million proposed for Procurement Facility Capital Investment. 
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It is quite conceivable that another method of procurement might 

be useful, i. e. paying a slightly higher price for whole nuts 

delivered to the central. Thus a significant capital investment 

might be avoided - at least in the initial stages of the project. 

6. The project assumes that preferred stock in the amount 

of P2 million in addition to P3 million of common stock will be the 

equity financing of the enterprise. The preferred stock is calculated 

to pay 97 interest and the preferred stock is to be retired in the 

fourth and fifth year of operation. If preferred stock is not sold 

and all of the equity is provided by common stock, the annual per

centage of earnings would be diminished as shown on Exhibit III in 

Appendix C. 

7. USAID is prepared to discuss the possibility of a dollar 

loan for the dollar foreign exchange requirements of the project of 

about $1 million. It must be clearly understood that if such financing 

is contemplated that all of the dollars so obtained must be used for 

procurement within the United States. 

Philip W. Ruppert 
Manager, Industrial Developme 
USAID/Philippines 



I. INTRODUCTION
 

Background
 

NEC-USAID in connection with the USAID
 

Special Development Activity Authority (SDA) Program
 

on Edible Coconut Flour, engaged the services of EDF
 

under Project No. 492-11-990-199 to develop a prima
 

facie case for the preparation of a more detailed and
 

exhaustive pre-investment feasibility study on
 

optimum utilization of the coconut. The primary
 

objective of NEC-USAID in sponsoring this study is to
 

promote active participation of potential investors
 

in more serious consideration of the project as 
a
 

private commercial venture.
 

NEC and USAID believe that the Philippines is
 

losing a large proportion of the economic benefits of
 
1/
 

the coconut industry. The EDF concurs and believes
 

this to be true primarily because of inefficiencies
 

in the collection, processing, and marketing of coconut
 

products and by-products. These inefficiencies exist
 

for a number of reasons, principal among which are
 

1/ Appendix A, Exhibit I
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--	 the widespread nature of the 
industry 

--	 the lack, until recently, of 
a concerted effort to find new
 
and varied uses of products
 
obtainable from the coconut e.g.,
 
edible coconut flour has long
 
been overlooked as a possible
 
source of high protein food
 
supplement
 

--	 the inability to penetrate and 
develop foreign markets for 
coconut produ'ts other than
copra and oil, e.g., the 
Philippines is the prime coconut
 
producer in the world, yet its
 
neglected coir industry shareu
 
less than one percent of the
 
100,000 metric tons of the world
 
export iii coir fiber.
 

Convinced that the economic feasibility of
 

the 	NEC-AID Edible Coconut Flour Project would be
 

greatly enhanced if consideved as an integral part
 

of the Coconut Central, EDF accepted the assignment
 

to conduct a preliminary study on the proposed
 

Integrated Coconut Processing Plant.
 

Purpose and Scope
 

This study was undertaken primarily to
 

determine the preliminary techno-economic feasibility
 

I15
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of establishing a Coconut Central processing 300 tons
 

of whole coconuts per day in the production of the
 

following:
 

Coir Fiber ................. 
30 tons 

Edible grade coconut oil ... 30 tons 

Edible coconut flour ....... 18 tons
 

Moreover, some 45 
tons of coconut shell
 

available per day would be utilized to generate heat
 

and process steam. Other by-products, viz., about
 

70 tons of coir dust and 65 
tons of coconut water,
 

would be considered waste.
 

Except for the utilization of coir dust as
 

fuel and slight modifications required by the material
 

balance, this original project concept was closely
 

adhered to, as illustrated in Figure 1 on the following
 

page.
 



Figure 1 
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In undertaking this assignment, EDF
 

performed the following particular services:
 

1. 	Examined previous and current
 
programs designed to integrate
 
coconut processing;
 

2. 	Selected the Sherwin Williams
 
solvent extraction process 2/
 
and other proccsses for the
 
proposed integrated coconut
 
processing plant;
 

3. 	Undertook a comparative study
 
of candidate locations for
 
the proposed Coconut Central;
 

4. 	Estimated capital investment
 
requirements and the profit
ability of the Integrated
 
Coconut Processing Central.
 

This report gives the basis for determining
 

whether justification exists for a more exhaustive
 

pre-investment study of an Integrated Coconut
 

Processing Central.
 

2/ Appendix A, Exhibit II 



II. INTEGRATED COCONUT PROCESSING CENTRAL
 

This preliminary techno-economic study
 

presents a concept of an Integrated Coconut Processing
 

Central. Only known technology and curtain features
 

of successful coconut venturus were adopted in the
 

study. 
 It seeks to organize the elemen.nts and factors
 

of economic production for a more exhaustive analysis 

whereby a practical pattern for duvuloping the coconut
 

industry can be realized for individual gain and for
 

the country in general.
 

Project Description 

The project envisages the establishment of a 

Coconut Central and fivu Coconut Procurement Centers. 

The Procurement Centers would buy coconuts 

from surrounding plantations and maintain a coconut 

inventory to usure adequate supply for the Central 

and proper ripening of the coconut fruit. From the 

Procurement Centers coconuts are to be transported to
 

the Cuntral by trucking and barging.
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The Coconut Central, besides maintaining a
 

Procurement Center within its battery limits, will
 

comprise the following operating units:
 

1. Preliminary Processing Section
 

-- Husking 
-- Shelling 
-- Retting 

2. Coir Fiber Processing Section
 

-- Fiber Extraction 
-- Willowing 
-- Drying 
-- Baling 

3. Oil-Flour Section
 

-- Preparation 
-- Solvent Extraction 
-- De-solventization 
-- Flour Milling and Bagging. 

Other activities in the Coconut Central
 

operations include trucking and barging and other
 

auxillary services such as Engineering, Maintenance,
 

Warehousing, and Production Planning and Control.
 

For purposes of this study, the Procurement
 

Centers and the activities in the Coconut Central are
 

VP)
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placed under the administrative supervision of the
 

Production Manager. Figure 2, on the following page,
 

illustrates the organizational set-up of the proposed
 

project.
 

Project Location
 

The project is designcd specifically for the
 

province of Misamis Oriental with Cagayan de Oro
 

City as the site for the Central. However, it is
 

probable that with only slight modifications the
 

findings in this study will be applicable to other
 

sites.
 

Regions Considered
 

A comparative study of candidate locations
 

has indicated relative advantages in favor of Misamis
 

Oriental over other coconut growing regions considered,
 

including
 

-- Eastern Quezon 
-- Southern Davao-Cotabato 
-- Zamboanga-Basilan 
-- Sorsogon-Masbte-Northern Samar 
-- Western Quezon-Batangas-Marinduque. 



__________________ 

Production.
 

Cesntral
 
:Procur ... eitl f Coir-FibePlaunt1Plant r
rrcc~.ssing_ P12nt 

StFf
 F'Pl-1ntfqin-j
t, n-nceSh- li- JHPreP::r:ation I TIDefliberinp 

I 
iStuvec~orin~ Security Extrtiction, WillowinC--ntrai 

jWrhusing) Oil I DryinE 

.igu- -t 2 
Ientiz~ition :,hling 

ORGANIZATION CI ART 

I.4TEGRz,.L- COCOiwtJT CE14TRAL Milling & 
PR "CTO DIV] SION4 B-gingj 



- 10 -

Criteria 

The 	primary criterion for selecting candidate
 

regions was the availability of no less than 300% of
 

the 	project's annual coconut requirement, estimated
 

at 75,000,000 nuts based on 300 operating days per
 

year and 250,000 coconuts processed per day. The
 

other considerations were
 

--	 topography 

--	 roads and accessibility by water 
transport 

--	 availability of cheap source of 
electricity 

--	 competing industries for coconut 
supply
 

--	 community factor. 

Features of Selected Site
 

Among the coconut growing regions in the 

country, Hisamis Oriental has one of the best road 

systems and its topography lends to economic 

procurement of coconuts for a processing central. 

The National Power Corporation (NPC) line from Maria 

Cristina has been extended to Cagayan de Oro City. 
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The city has good Anipping and harbor facilities. It
 

is a growing city and is the gateway to the inland
 

areas of Mindando.
 

Another consideration favoring the selected 

region is that in general, the coconut trees in 

Mindanao are younger, mostly less than 40 years old, 

as against those in Luzon which are mostly over 50
 

years old. hencc the coconut trees in Mindanao are 

more prolific and yield relatively larger fruits. 

The approxinate average yield per tree per year is 

80 fruits compared to the national average of 40
 

fruits.
 

Tentatively, the sites selected for the
 

Procurement Centers are
 

-- Catarman, Camiguin Island
 
-- Hedina
 
-- Kinogitan
 
-- Alubijid
 
-- Cagayan de Oro.
 

(See fap of Misamis Oriental, following page)
 

Each of these municipalities, including Cagayan de Oro
 

City, has an annual production of no less than
 

15,000,000 coconuts. The neighboring municipalities 

~)L~
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within the economic sphere of coconut procurement
 

can supply almost twice the total production of the
 

five municipalities mentioned above.
 

According to tabulations of the Magsaysay
 

Foundation, which conducted a coconut census for
 

1964-65, this region can produce approximately 378
 

million coconuts.
 

Thu economy of the coconut industry of the
 

region is principally based on copra. Given an
 

incentive of better returns, the region as a whole
 

can easily support three coconut processing centrals
 

of the magnitude envisioned herein.
 

Product Description
 

The project is conceived as an initial step
 

in optimizing the utilization of the coconut fruit.
 

The coconut meat will be processed for edible grade
 

coconut flour and cochin-grade oil; while from the
 

husk, bristle and mattress fibers will be extracted
 

and baled for export. Based on previous studies made
 

on coconut products and by-products and considering
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the processes adopted for this project, the following
 

product specifications are deemed attainable.
 

1. Coconut Oil Product 

Coconut oil will be obtained from dried fresh
 

coconut meat by solvent extraction. The physical
 

and chemical properties will be similar, if not
 

better, to those obtained by the Lava process and by
 

hydraulic press extraction from dried fresh coconut
 
1/
 

meat. Oil extracted by the Lava process has the
 
2/


following specifications:
 

Saponification Value ........ 255.8
 
Iodine No...................
 8.3 
Acid Value .................
 2.37 
Acetyl Value................ 11.25% 
Reichert-Hleissi No. ......... 7.18 
Polenske No. ................ 15.39 
Melting Point ............... 26" 
Specific Gravity at 400. 0.9129 
Ref. Index at 400 .......... 1.4455 
Surface Tension at 400...... 24.22 dynes/cm

Viscosity at 400......
 256.4 millipoises

Optical Rotation . nil.
. .. .. .. .. . .
 

1/ Appendix B
 

2/ National Applied Science Bulletin
 
(1939) 7 39-49
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Oil samples from hydraulic pressed dried
 

fresh coconut meat were found to have:3
 

Iodine No................6.7
 
Free Fatty Acid.......... 0.025 as oleic
 
Color ....................
 1.0 yullow 0.2 red
 
Moisture ................. 
 0.05%
 
Flavor ...................
 6.5
 
Peroxide Value ........... 0
 
Saponification Valuc 
.... 262.5
 
Swift Stability..........over 600 hours.
 

The abovo analys,1s 
show that oil extracted
 

from fresh coconlut ri.at is Of suD.urior pradu and 

edible without further r.2fininp. 

2. Coconut Flour
 

Coconut flour produced e.xperimentally from 
whole dried fresh coconut meat after the removal of
 

coconut oil was 
found to have the following analysis:
 

Moisturte...................8%
 
oil.........................t
 
Protein...................20%
 
Crude Fiber ............... 8S
 
Ash ..................... 
o6%
 
Carbohydrat ............ 50%
 

3/ IT Report No. 
1-024 Final Report, Sptaembr,
 

1963, Appendix 8.
 

4/ Ibid, Appendix 7
 

* F~

.J '* 
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Moreover, studies conducted on the product
 

indicated good taste appeal, mild coconut flavor,
 

ease of mixing and blending in all food products
 

which require filler or extender material. The high
 

protein content of coco-flour makes it suitable as a
 

low-cost food supplement.
 

3. Coconut Coir Fiber
 

The following describes the standard grades
 

of coir fiber in accordance with the classification
 

given by the Fiber Inspection Service:
 

CH-1: This is the highest grade of 
coir. 	The fiber is of good
 
cleaning with little pulp in
 
the bristle. The color
 
ranges 	from light to almost
 
dark brown. The length of
 
fibers or bristles is not less
 
than 5 inches. The texture
 
may be 	described as medium
 
coarse. No crumpled or
 
tangled fibers are allowed
 
in this grade.
 

CH-2: 	 In this grade the bristle
 
is of fair cleaning. The
 
defibering process has not
 
been properly done and the
 
fibers are stuck together with
 
considerable pulp present. The
 
strips of fiber do not exceed
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one millimeter in width, on
 
the average. The length is
 
the same as CH-1. The
 
texture may be described as
 
coarse. The color ranges
 
from dull to dark brown,
 
approaching black. No
 
crumpled or tangled fibers
 
are allowed in this grade.
 

CH-3: The fibers in this grade are
 
a mixture of bristle and
 
mattress, and are generally
 
crumpled and tangled. The
 
color ranges from dull to
 
dark brown. The texture is
 
medium harsh to harsh. The
 
fiber is of good and fair
 
cleaning. It must be free
 
from coir dust and unde
fibered portions of the husk.
 

CH-4: 	 This grade consists mostly
 
of short crumpled fibers
 
with average length of 2-1/2
 
inches. It is generally
 
used for mattresses. It must
 
be free from coir dust and
 
hard undefibered portions of
 
the husk.
 

CE-5: 	 This goade consists of coir
 
dust and waste fiber not
 
fitted in any of the regular
 
grades of coir.
 

The project proposes to produce both bristle
 

and mattress fibers under CH-1 classification for
 

bristle fiber and CH-4 for mattress fiber. The fiber
 

will be dried to about 12% moisture content and baled.
 

Each bale will be about 10 cubic feet and will weigh
 

no less than 330 pounds.
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Process Description
 

Whole coconut is the starting material for
 

the proposed Integrated Coconut Central. Figures 1
 

(p. 3) and 3 (next pagc) show the process flow diagram
 

and the sequential unit operations involved. Related
 

activities are groupea as follows:
 

1. Preliminary Processing Plant
 

The preparation of the coconut fruit into its
 

component parts for processing includes husking,
 

shelling and retting. Husking and shelling are manual
 

operations to separate the husk from the coconut fruit 

and to removu the hard covering shell from the coconut
 

meat. Retting is a technical tcrm for rotting, and
 

refers to the soaking of coconut husk in water to
 

render the material easy to defiber and clean. The
 

retted husk is transporteu by carts to the defibering
 

plant, while the coconut meat is conveyed to the oil
 

extraction plant. The coconut shell is stock-piled
 

for subsequent use as fuel; the coconut water is
 

thrown away. 



Coconuts
 

husking 

I ~ 1 <~ 
Huaks Husked Nuts 

Retting Shelling
 

Fresh Coco Heat
 

efibering
 
Grinding
 

Raw Bristle Fiber RaWI "'ttress4 Fiber 
I- 'I-- - Drying 
Willowinillowinp 

Breaking 
Drying DryinJ 

FlakingFr- -n-BalnRein-_ -7--.
 
T~ .traction_

.LUUt~.~77DIled 
trs s 

Baled Bristle Fiber Fiber
 7Tf
 
Separation]
 

Figure 3 

PROCESS FLOV DIAGRAM Miscella Marc 

Clarifi- Desolven
cation tization 

Desolven
tization Millinf? 

Oil Bagginf



- 20 

2. Coir Fiber Plant
 

The processing of retted husk into fiber for 

export includes defibering, willowing, drying, and 

baling. Defibering is the mechanical extraction of 

the bristle and mattress fibers fromr: the husk. The 

proposed Floro Defibering Machine automatically 

separates the bristle fiber, mattress fiber, and coir 

waste. 

Lvn where the bristle fiber appears clean, 

willowing is suggested to completely remove pulp and 

coir dust. Willowing is a cleaning operation that 

separates coir dust and short fibers from coir. It 

is a mechanical opurition in which coir fiber is 

beaten by rotating paddles to separatQ clinging pulp. 

The coir fiber from these operations usually 

contains 40V to 501 moisture. The magnitude of the 

proposed coir production requires a mechanical drying 

operation. The amount of moisture to be rcmoved ranges 

from 20 to 25 tons per day. 

Baling operations include mechanical pressing
 

of coir into bundles of 10 cubic feet, each weighing
 

-I 
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no less than 110 pounds, and hydraulic pressing of 

bundled fiber into a bale with a density of no less 

than 33 pounds per cubic foot. 

Coir dust and wasto from this plant will b 

disposed of by briquettind and usinp the material as 

fuel for stean generation. Tius, the problem of 

waste dis'ca.tl which plaiues many of the existing 

defibering plants would be solve. 

3. 	 Oil and Flour Proce.±ssin Plant 

The 	 fresh coconut .meat fof* the production of 

and coconutcoconut oil coiblc flour undergoes the 

following uniz opkrations:
 

a. 	Preparatory operations
 

uashing and draining 
--	 grindinp 
--	 dryings 
--	 breakinp and flacking, 

b. 	 Solvunt Extraction 

--	 solvent mixint' 
--	 marc-miscella separation 
--	 .arc desolvuntization 
--	 miscella clarification and 

desolventization, 

c. 	 Flour MillinF ind Pagging. 

http:dis'ca.tl
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The preparation of the coconut meat includes
 

fluidized bed drying to reduce moisture content from
 

50% to about 10,. The breaking and flaking of dried
 

comminuted coconut meat is accomplished by passing the 

material through specially desidned rollurs. 

The solvent extraction, process adopted by the 

study is know:n as the Sherwin Williams process. 

The material is mixed with the solvent and sepirated 

by centrifugal action. The :::arc (pulp with adhering 

solvent) and nisceila (solvunt with ?OT oil) undergo 

desolventization oprations, where solvents are 

recovered and re-cycled to the extraiction operations. 

The preparation of coconut 'lour is principally 

a size reuction operation. The proposed Raymond 

Pulverizer accomplishes both milling, flash drying 

and screening. 

5/ ExhibitII, Appendix A.
 



III. TECHNICAL STUDY 

This chapter presents the technical aspects of the 

Integrated Coconut Processing Central and the supportint 

Coconut Procurement Centers proposed to be established in 

the province of MIisamis Oricatal. In this phase of the 

study the main considerations are 

-- general specifications for the 
project premised on the procurement
and processing of 300 MT of coconut 
per day for the production of oil,
coconut flour and coir fiber
 

-- physical plant and other 
fixed 
capital a:;sets 

-- elements of production cost. 

The information and technical data used in 
this
 

study are based princioallv on secondary sources which
 

should be confirmed by a 
more 
thoroufh technical study.
 

General Specifications
 

The proposal calls 
for the establishment of an
 

Integrated Coconut Processinn Central and 
five Procure

ment Centers, one of which is to be located within the 

battery limits of the Central in Cagayan de Oro City.
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The tentative locations of the four field stations are
 

Alubijid - about 25 kilometers from Cagayan
de Oro 

Kinogitan - about 40 nautical miles from Cagayan
de Oro 

Catarman - about 50 nautical miles from Cagayan
de Oro 

Medina - about 60 nautical miles from Cagayan
do Oro 

These are shown in the map of Misamis Oriental
 

presented in Chapter II (page 12).
 

Aside from locational considerations, the sites
 

of the Procurement Centers were selected in order to
 

permit a comparative study of transporting coconuts by 

trucking and by barrinfi. Coconuts from the Alubijid
 

field station will be transported by trucks, and coconuts 

from Medina-Catarman-Kinogitan by barge. 

Project Organization
 

In order to study technical aspects of coconut
 

procurement and centralized processing, the production
 

set-up of the proposed project was divided into Cost 

Centers. As shown in Figure 2, on page 9, the following 

are the major departments or cost centers: 
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Production Planning and Control
 

Procurement
 

Central Plant Services
 

Preliminary Processing Plant
 

Oil-Flour Plant
 

Coir Fiber Plant.
 

The same Figure indicates the principal activities of
 

each of the cost centers.
 

Magnitude of Operation
 

The coconut requirement of the project is
 

approximately 250,000 nuts per day based on an average
 

weight of 1,? 0 grains per coconut. This comes to about 

75 million nuts per year based on 300 operating days. 

To determine some of the basic specifications for the 

project, the following technical data were used in the 

study: 

a) Apparent density
 

Whole Coconut 50/cu m
 

Husked Coconut 200/cu m
 

Husk 333/cu m
 

q~9)
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b) Composition of Whole Coconut
 

Husk 33.3% 

Shell 15.0% 

Meat 30.0% 

Water 21.7%
 

c) Composition of Coconut Meat
 

Oil 37.5% 

Water 50.0% 

Pulp 12.5% 

d) Transport Load Capacity
 

one truckload
 2,000 coconuts
 

one modified barge 
load
 50,000 coconuts
 

Figure 1 - The Schematic Diagram of the Coconut Material 

Balance (p. 4) and Figure 3 - Process Flow Diagram (p. 19) 

quantify the materials available and/or processed per day,
 

including resulting products, by-products, and waste
 

materials.
 

Procurement Centers
 

Activities of the Procurement Centers will
 

include
 

-- purhasing 50,000 coconuts per day 

e)
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--	 maintenance of at least 12 days 
inventory, approximately 600,000 nuts 

--	 delivery of 50,000 coconuts per day
 
to the Processing Central.
 

In addition to the above, the Central Procurement
 

Station will
 

--	 maintain and operate the transport
 
facilities composed of 12 trucks,
 
2 tug boats and 9 barges
 

--	 receive 200,000 coconuts per day

from The field procurement
 

--	 insure a regulated flow of coconuts
 
to the Processing Plant, at about
 
12.5 tons of coconuts per hour.
 

Preliminary Processing Plant
 

Preliminary processing will include
 

--	 husking and shelling of 
approximately 250,000 coconuts 
per 24-hour day 

--	 retting of about 100 MT of 
husk per day for a period of 
three days 

--	 delivery of 250,000 pieces 
of retted coconut husk to the 
coir defibering plant 

--	 delivery of 45 HT of coconut 
shell to the steam generating 
plant 

--	 delivery of 90 MT of fresh 
coconut meat to the oil-flour
 
plant.
 

(4O 
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Oil-Flour Plant
 

Ninety metric tons of fresh coconut meat will be
 

processed by solvent extraction for coconut oil, and the
 

resulting de-oiled pulp will be milled into flour. 
The
 

unit operations involved in the extraction of oil include
 

a) 	Material Preparation
 

--	 comminution 

-- diying
 

-- breaking and flaking
 

b) Solvent Extraction
 

-- mixing of oil bearing
 
material and solvent
 

--	 centrifugal separation of 
miscella (oil-solvent mixture) 
and marc (pulp-solvent mixture) 

--	 clarification of miscella 

c) 	Desolventization
 

--	 separation of oil and solver.t 

--	 separation of pulp and solvent. 

The 	study proposes the use of
 

-- Sherwin Williams Solvent 
Extraction Unit
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-- the NIST designed fluidized 
bed iryer system for desiccation 
of fresh coconut meat to 10% 
moisture contentl/ 

-- Filtrex Desolventizer Unit for 
the recovery and recirculation 
of solvent 

-- Raymond Pulverizer Unit for 
milling coconut pulp. 

Table 1, page 30, presents the material balance
 

and utility requirements of Oil-Flour Plant. This gives
 

an indication of equipment designs. It also shows that
 

the system will require
 

-- 2,880 lb of make-up solvent per 
24-hour day 

-- 320 kw/hr of electric power 

-- 16,820 lb/hr of steam at 100 psi. 

Coir Processing Plant
 

Coir processing for the export market will include
 

the following unit operations:
 

a) Defibering 250,000 pieces of retted 
coconut husk 

b) Willowing or cleaning about 

-- 15 tons of wet bristle fiber 

-- 30 tons of wet mattress fiber 

1/Appendix A, Exhibit III, for description of NIST
 
Fluidized Bed Process.
 



Table 1 

OIL-FLOUR PLANT MATERIAL BALANCE 6 UTILITY REQUIREMENTS
 

Materials
 Uti 1 ityPounds Per Minute of
 Elec. Steam

Moisture Oil Pulp Solvent Total
 kw/hr lb/hr
 

A. Preparations (1,260 min/day)
 

Input: Fresh coco meat (10% adhering 
wash water) 80.14 56.57 22.00 - 158.71 170 4,300 

Desiccated Coconut (10% moisture)
Moisture Removed 
Processing Losses (5%) 

8.29 
71.41 
0.44 

53.74 

2.83 

20.90 

1.10 

82.93 
71.41 
4.37 

B. Extraction (1,440 min/day) 

Input: 
DIniccated Coconut 
Solvent-Hexane (35 gpm) 

7.25 47.02 18.29 -
202.54 

72.56 
202.54 70 

I 

Output: 
Marc 
Miscella 

7.25 
-

0.47 
46.55 

18.29 
-

16.34 
186.20 

41.35 
232.75 

C. Desolventization 

Input: 
Marc (less 5% loss) 
Miscella 

Output: 

6.89 
-

0.45 
46.55 

17.38 
-

16.34 
186.20 

41.06 
232.75 

20 
20 

1,348 
11,172 

De-oiled Pulp 
Oil 
Solvent (less 1% loss) 

0.77 
-
-

0.45 
46.55 

-

17.38 
-
-

-
-

200.54 

18.60 
46.55 

200.54 
D. Milling and Bagging 

input - De-olled Pulp 
Coconut Flour 
Losses - 5% 

0.77 
0.73 
0.04 

0.45 
0.43 
0.02 

17.38 
16.51 
0.87 

18.60 
17.67 
0.93 

40 

320 kw/hr 16.82 lb/hr 
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c) Drying fiber down to about 12%
 
moisture content using mechanical
 
dryer
 

d) 	Pre-baling coir fiber in bundles
 
of 10 cu ft each weighing 110 lb
 

e) 	Hydraulic pressing of bundled coir
 
fiber in bales of 10 cu ft each
 
weighing 330 lb.
 

Coir dust and waste amounting to 70 metric tons per day
 

will be delivered to the steam generating plant for use
 

as fuel.
 

Other General Specifications
 

1. 	Storage facilities will be provided for about
 

30 days finished products inventory
 

-- 915 tons of oil
 

-- 372 tons of coconut flour
 

-- 1,400 bales of bristle
 
coir fiber 

-- 4,200 bales of mattress 
coir fiber. 

2. 	A furnace will be designed to use coconut shell
 

and briquetted coir dust for fuel.
 

3. 	Steam for the project will be generated at 22,000 lb
 

per hour, at 100 psi.
 

qCq 
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4. 	A power sub-station will orovide 720 kw, the
 

normal power load estimated for the project.
 

5. 	Ten (10) retting pools will be constructed, each
 

pool designed to accommodate about 85,000 pieces
 

of coconut husk.
 

The bases for these project specifications are
 

discussed in later portions of the study.
 

Plant Layout
 

In the proposed layouts, as presented in Figures
 

4 and 4-a, the general land requirements for the project
 

are
 

--	 40,000 square meters for each 
field Procurement Center 

--	 100,000 snuare meters for the 
Processing Central, including
 
the Cagayan de Oro Procurement
 
Center.
 

The 	major portion of the land, as 
shown in Figures 4
 

and 4-a, is occupied by the coconut yard storage.
 



Figure 4 

COCONUT CENTRAL GENERAL LAYOUT 

Procurement 
& 

Yard Storage 

Jiuskn ' I-nd. 
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Figure 4-1 
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Estimates of Fixed Capital Investments 

The total estimated fixed capital investment for
 

physical plant assets is P8,900,000 of which the dollar 

requirement is $1,000,000 and the peso portion is P4,900,000. 

Table 2 summarizes the fixed capital requirements
 

Table 2
 

ESTIMATES OF FIXED CAPITAL REQUIREMENT
 

Land & Site Development (P6 .00/sq m)

Coconut Central - 100,000 sq m 
 P 600,000

Procurement stations - 40,000 sq m x
 

4 field units 
 960,000
 

Buildings PS.00/sq ft
 
Administrative - 40,000 sq 
ft 200,000

Buying Stations - 4,000 sq ft x 4 80,000 
Husking & Shclling Sheds - 72,000 sq ft 360,000
Factory Buildings:
 
Oil-Flour Plant - 18,000 sq ft 
 90,000
Coir Fiber Plant - 20,000 sq ft 100,000
Plant Service 50,000

Warehouse 
 100,000
 

Office Equinment, Furniture & Fixtures
 
Coconut Central 
 30,000

Procurement Stations - P2,500 x 4 10,000
 

Transport and Stevedoring Facilities
 
12 trucks at R25,000 
 300,000

2 300-H.p. tug boats at P300,000 
 600,000

9 500-ton barges at R165,000 
 1,485,000
radio recivin and transmitting unit 
 6,000
 

Off-sites and Coconut Handling 
Facilities
 
Coconut Central 
 382,600

Procurement Stations 
 65,000
 

Installed Costs of Machinery and Equipment

Oil-Flour Plant 
 1,327,500

Coir Fiber Plant 
 1,500,000
 

Contingency and Miscellaneous Items 
 653,900
 

T o t a 1 P8,900,000
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The allocation of the fixed capital investments
 

to the cost centers is as follows:
 

Central and Common Plant Assets P 455,000 

General Plant Services 380,000 

Preliminary Processing Plant 650,000 

Oil-Flour Plant 1,630,000 

Coir Fiber Plant 1,830,000 

Procurement Stations 3,955,000 

T o t a 1 P8,900,000 

These allocations are detailed in Exhibit VI,
 

Appendix C.
 

The succeeding tables, from Table 3-a to 3-f, give
 

details of fixed capital assets classified as follows:
 

-- Central and Common Plant Assets 

-- Central Plant Services 

-- Preliminary Processing Plant 

-- Oil-Flour Plant 

-- Coir Fiber Plant 

-- Procurement. 

The cost estimates of machinery and equipment
 

are based on suppliers' quotations.
 

,-,r\
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Table 3-a 

CENTRAL AND COMMON PLANT ASSETS 

Land and Site Develop.tent P 60,000 

Buildings:
 
Administrative 
 200,000 
Warehouses (coir, flour, & supplies) 100,000 
Office Equipment, Furniture & Fixtures 10,000 
Oil Storage Tank : 3 30,000-gallon tanks 45,000 
Miscellaneous Items and Contingency 40 000 

Tota 1 15 0 

Table 3-b
 

CENTRAL PLANT SERVICES
 

Totall/ Dollar Peso
 

Purchased Equipments and Machinery:
 

Furnace 
 P 20,000 $ - P 20,000 
Boiler - 650 BH.P. 60,000 15,000 -
Fuel Briquetting & Conveyor System 15,000 - 15,000 
Power Transformer & Line System 48,600 
 - 48,600 
Water Tank, Pump & Distribution 

System 10 000 10,000-
Sub-total P153,600 $1,7u P 93,600 

Cost of Freight Insurance 
and Transportation 15,300 - 15,300 

Cost of installation - 10% 15 300 15,300-
Installed Costs of Equipment P184,200 $15,000 P124,200 

Other Off-site:: Deep-well 13,000 - 13,800 

Land & Site Development 90,000 - 90,000
Buildings - Boiler House, etc. 50,000 - 50,000
Office Equipment, Furniture 

and Facilities 5,000 - 5,000
Miscellanous Items & Contingency 37,000 37,000-

Total P380,000 $15,000 P320,000
 

1/
 
- P4.00:S1.00 

http:P4.00:S1.00
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Table 3-c 

PRELIMINARY PROCESSING PLANT 

Land and Site Development P 90,000 

Buildings: 

Husking and Shelling 360,000 

Office Equipment & Furnitures 5,000 

Coconut Handling Facilities: 

Coconut Meat Conveyors: 

In-Plant 25,000 

to Oil-Flour Plant 25,000 

Shell Conveyors 25,000 

Husk Conveyor 25,000 

Tote-Carts-Shell - 10 at P300 3,000 

Tote-Carts-Husk  10 at P300 3,000 

Coconut Meat Scaler 19,500 

Coconut Storage Pens - 110 people x P50 5,500 

Working Table - 200 at R1O 2,000 

Working Tools - 330 people at P20 6,600 

Miscellaneous Items and Contingency 55,400 

T o t a 1 V650,000 
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Table 

OIL-FLOUR 

Purchased Equipment:
 

Preparation Section 


Extraction Section 


Desolventization Section 


Milling & Bapqing Section 


Sub-total 


3-d 

PLANT 

Total-

P 	220,000
 

250,000
 

384,000
 

196,000
 

P1,050,000
 

Cost of Freight Insurance and
 
Transport to Site, at 10% 105,000
 

Installation Cost, at 10% 105,000
 

Technical Supervision, Engineering 
and Design2/ 67,500 

Installed Cost of Equipment P1,327,500
 

Land and Site Development 60,000
 

Building 90,000
 

Office Equipment 5,000
 

Contingency and Miscellaneous
 
Items 	 147,500
 

Tota l P1,630,000 

1/P4.00:$1.00
 

Dollar 

$ 	 20,000 

50,000 

90,000 

40,000 

$200,000
 

20,000 


15,000 

$235,000 


-

-

-

25,000 


$260,000 


Peso 

P140,000 

50,000 

24,000 

36,000 

P250,000
 

25,000
 

105,000
 

7,500 

P387,500
 

60,000
 

90,000
 

5,000
 

47,500 

P590,000
 

-2 Estimated at 7.5% of imported machinery and equipment.
 

http:1/P4.00:$1.00
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Table 3-e 

COIR FIBER PLANT
 

1/

Total-

Purchased Equipment: 

10 Floro Defibering Machines 
at P 37,500 P 375,000 

10 Floro 
at P 

Willowing 
10,000 

Machines 
100,000 

2 Mechanical Dryers at 
P140,000 280,000 

5 Pre-baler Press at P12,000 60,000 

1 Hydraulic Baler at P400,000 400,000 

Sub-total 


Cost of Freight, Insurance,
 
Transport to Site, etc. at 10%
 

Installation Cost at 10%
 

Technical Supervision,
 
Engineering & Design2/
 

Installed Cost of Machinery
 
and Equipment
 

Land 	& Site Development 

Buildiris 

Office Equipment
 

P1,215,000
 

121,500 


121,500 

42,000
 

V1,500,000 

60,000 

100,000 

5,000 
Contingency & Miscellaneous Items 165,000
 

_1,830,000 


1/P4.00:$1.00
 

Dollar Peso
 

$ 	 - P375,000 

- 100,000 

70,000
 

- 60,000 

100,000 

$170,000 P535,000 

17,000 53,500
 

- 121,500 

8,500 8,000 

$195,500 P718,000
 

- 60,000 

- 100,000 

- 5,000 

19,500 87,000 

$225,000 P930,000 

I/Estimated at 5.0% of imported machinery and equipment,

noting that 2 units of mechanical dryers will be imported,

thus bringing down the percentage cost from 7.5% used in
 
the 	Oil-Flour Plant estimate.
 

http:1/P4.00:$1.00
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Table 3-f 

PROCUREMENT
 

Totall' Dollar Peso 

Land 6 Site Development: 

Coconut Central P 240,000 $ - P 240,000 

Field Stations (4) 960,000 - 960,000 

Buildings: (4)
 80,000 80,000 

Office Equipment, Furniture
 
and Fixtures (4)
 10,000 10,000 

Transport & Handling Facilities
 

2 300-HP Tub Boat
 600,000 120,000 120,000 

9 500-ton barges
 1,485,000 320,000 205,000 

12 6-ton trucks
 300,000 60,000 60,000 

7 jeeps
 35,000 35,000 

21 trailers at V1,000
 21,000 21,000 

Yard Storage Pens Estimated at
 
P2,000/pens x 60 pens 120,000
 120,000 

Contingency 6 Miscellaneous Items 104,000 104,000
 

T o t a 1 P3,955,000
 $500,000 P1,955,000 

-YP 4 .00:$1.00 

6(1\
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In sum, the dollar requirement of the project in
 

the amount of $1,000,000 is allocated to the following
 

cost centers:
 

Coconut Procurement $ 500,000 

Oil-Flour Plant 260,000 

Coir-Fiber Plant 225,000 

General Plant Services 15,000 

The dollar requirement will cover the procurement
 

of imported machinery, equipment, transport facilities,
 

and the cost of technical assistance in the form of
 

supervision, engineering and design, including contingency.
 

Elements of Production Cost
 

The estimated annual cost of production for the
 

proposed Integrated Coconut Processing Central is
 

P13,350,000. This estimate is allocated to the plant
 

output as follows:
 

9,150 MT coconut oil F9,300,000
 

3,720 MT coconut flour P 900,000
 

2,700 MT bristle coir fiber F1,380,000
 

6,300 MT mattress coir fiber R1,770,000.
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In terms of Cost Centers, the estimate of production 

cost excluding raw material, is distributed as follows: 

Production Planning and Control P 260,000 

Central Plant Services P 360,000 

Coconut Procurement P1,240,000 

Preliminary Processing Plant P2,210,000 

Oil-Flour Plant P 850,000 

Coir Fiber Plant P 930,000. 

The budget provided for buying coconuts is
 

P-7,500,000 per annum, based on a cost estimate of P100.00
 

per thousand, delivered to Procurement Centers. Table 4
 

presents production costs, based on the processing of
 

300 MT of whole coconuts per day, 300 operating days per
 

year. The elements of production cost are discussed
 

immediately following Table 4.
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Table 4 

ESTIMATES OF PRODUCTION COST
 

Direct Materials and Supplies:
 
Coconuts at F100/1,000
 Y7,500,000

Flour Bagging Materials at P22/ton
 81,840
Baling Straps at P2/bale
 120,000
Solvents (500 gpd) at PO.60/gal
 90,000
Refrigerant - estimated at 20%
 

solvent cost
 18,000
Costs of Coconut Procurement
 1,240,000 P 9,049,840 

Direct Labor and Supervision:
 
Preliminary Processing Plant
 P1,709,220
Oil-Flour Plant
 280,860
Coir Fiber Plant
 373,020 2,363,100 

Utilities and Central Plant Services
 
Electricity at P0.05/kwh
 P 246,000

Central Plant Services Operating
 

Costs
 360,000 606,000 

Maintenance and Repair (at 15%
 
depreciation)
 

Preliminary Processing Plant
 P 8,000
Oil-Flour Plant
 24,000
Coir Fiber Plant
 26,000
Common Facilities (Production
 

Planning and Control)
 69000 64,000 

Indirect Labor and Supervision (Production
 
Planning and Control)
 166,920 

Labor Overhead - 20% salaries and wages 505,990 
Central Mfg. Overhead - 20% labor overhead 101,100 
Fixed Costs on Physical Plant Assets:1/
 

Taxes and Permits P 15,420
 
Insurance 42,900
 
Depreciation 429,000
 487,320 

T o t a 1 (rounded)
 P13,350,000
 

IlPartly allocated to cost centers.
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Raw Materials and Supplies
 

The estimated cost of raw materials and supplies at
 

100% rated plant capacity is P 9,049,840. This estimate
 

is allocated to the products as follows:
 

0 i 1 Flour Bristle Mattress 

Coconuts 7,500,000 

Flour Bags 81,840 

Baling Straps 36,000 84,000 

Solvents 60,000 30,000 

Refrigerants 12,000 6,000 

Procurement Costs 480,000 120,000 320,000 320,000 

8,05?,000 23701 n 356,000 404,000 

This estimate is based on the processing of
 90,000 IIT of
 

whole coconut per year and on the output of
 

-- 9,150 metric tons of oil 

-- 3,720 metric tons of flour 

-- 1,800 bales of bristle fiber 

-- 4,200 bales of mattress fiber. 

Computations of the plant output were presented in the
 

earlier section under material balance, which also indicates
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the make-up solvent requirement due to recovery loss.
 

Exhibit VI, Appendix C, details the items of procurement
 

cost. 
 This will be further discussed in the succeeding
 

section of this study.
 

Distribution of costs is assigned to the product
 

on the basis of direct utilization, percentage by weight;
 

and where there is no apparent basis for allocation, the 

following percentages were arbitrarily used: 50% for
 

coconut oil; 10% for coconut flour; 20% for each of the
 

bristle and mattress coir products.
 

Labor
 

The total number of personnel envisioned in the
 

proposed organization of the Production Division of the
 

Integrated Coconut Processing Central is 1,323. The
 

breakdown of the personnel complement is 

DIRECT LABOR AND SUPERVISION 

Preliminary Processing 772
 
Oil-Flour Plant 
 73
 
Coir Fiber Plant 130
 

INDIRECT LABOR AND SUPERVISION
 

Production Planning & Control 35
 
Central Plant Services 97
 
Coconut Procurement 216
 

1,323 
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For purposes of this study, Coconut Procurement
 

is considered under Indirect Labor and Supervision
 

although it has direct bearing on coconut procurement
 

cost. 
The reason is primarily one of coordination and
 

control, rather than cost.
 

Exhibits VII-a and VII-b, Appendix C, present
 

the proposed plantilla and estimates of labor cost. The
 

estimated annual cost of labor is P3,324,780; of which
 

the fixed cost component is P1,310,220 and the variable 

cost component is P2,0111,560. Table 5 summarizes the
 

labor cost in terms of cost centers. 

Table 5 

ANNUAL LABOR COST 

Total Fixed Variable 

Direct Labor L Supervision: 

Preliminary Processing P1,709,220 P 178,860 P1,530,360
Oil-Flour Plant 280,860
 222,780 58,080Coir Fiber Plant 373,020
 216,300 156,720 

Sub-total P2,363,100 P 617,940 P1,745,160 

Indirect Labor & Supervision: 

Production Planning and
 
Control P 166,920 P 166,920 P -


Central Plant Services 262,420
 99,600 162,820Procurement Centers 
 533,340
 425,760 107,580 
Sub-total P P P961,680 692,280 269,400 

Total F3,324,780 P1,310,220 P2,014,560 

0o
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It will he noted that the project is labor 

intensive, especially in the preliminary processing cost 

center where manual huskinf! and shellinv. are employed in 

the separation of the coconut into its principal components.
 

Labor cost is allocated to the products as shown in Table 6. 

Table 6
 

DISTRIBUTION O LABOR COST
 

0 i 1 Flour Bristle Mattress 

Direct Labor & Supervision: 

Preliminary Processing 
Plant P455,800 P227,900
 P512,760 P512 ,760


Oil-Flour Plant 137,240
 93,620
Coir Fiber Plant  12 4,3 00 24 8,680 

P643,040 P321 ,520 P637,100 P761,440 

Indirect Labor & Super
vision:
 

Production Planning
 
and Control P 41,755
 P 41,755 P 41,755 P 41,755


Central Plant Services 104,970
 52,400 34,990 69,980

Procurement Centers 266,670
 53,330 106.670 106,670
 

P413,395
 P157,565 P183,415 P218,405 

Utilities and Plant Services 

Included in this cost factor are electrical and
 

power consumption, fuel and oil requirements of the
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transport facilities and the operating expenses of the 

Central Plant Services Department. This auxillary 

Department provides maintenance services, operations 

of utility facilities, such as power plant sub-station, 

water distribution system, stean Veneration. Utilities 

and plant service operations amount to in annual 

expense of P796,600 the break-down of which is as follows: 

Power at P0.05/KW 
Fuel and Oil: 

x u,920,000 KWH R 246,000 

3 Jeeps at R12.00/day 
12 Trucks at P20.00/day 
2 Tug-boats at R180.00/day 

Central Plant Services 

10,800 
72,000 
108,000 
360,000 

Tota 1 9_796,800 

Electricity consumption was estimated on the
 

horsepower rating of machinery and equipment and a 10% 

provision for lighting and other uses. A total of 680 

KWH/Hr is the estimated electrical power reouirement of 

the project.
 

Fuel and oil were simply assigned as daily 

budgeted expense to the different transport and material 

handling facilities. 

Operating costs of the Central Plant Services are 

discussed under the classification of cost adopted in this 

(
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study. Exhibit VI, Appendix C, summarizes the detailed
 

expenses of this department. Table 7 shows the distri

bution of these cost items.
 

Table 7 

UTILITILS AlD CENTRAL PLA:T SERVICES EXPENSES 

Oil Flour Bristle Mattress 

Pouer-electricity R 76,000 R 38,000 k Io4,000 P 8U,000 
Fuel and Oil 72,000 18,000 50,000 50,000 
Central Plant 
Services 140 OOC 70 0 00 0,C100 100 000 

Fuel and oil were allocated in thl proportionicae 

that Procurement Centers were distriLuted to plant output. 

Central Plant Services operating expcnses were distributed 

on the basis of C0 to the Oil-i'lour Plant and 40s to the 

Coir Fiber Plant, and subsequently allocated to the pro

ducts on a 2:1 ratico as to Oil/Flour and Mattreos Fiber/ 

Bristle Fiber.
 

On the basis of a preliminary study, the coconut 

shells and coir dust utilized as fuel would generate 

22,000 pounds of steam p.er hour, at 100 psi. No values 

were assigned to these materials, as stipulated in the 

study proposal. The cost of steam, however, is incorpo

rated in the annual budgeted expe.nses of the Central 

Plant Services Department. Table 8 shows the quantity 

of fuel available for steam and the quantity of steam 

that may be generated per hour.
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Table 8 

DUTCH-OVEN FURNACE & BOILER 

rUEL: 	 Coconut Shells Coir Dust Total 

FuoX Available
 
(lb/nr) 4,125 6,416 10,541


Moisture Content 1,235 1,926 3,161
 
3bonC Dry Weight 2,89C 4,490 7,380 

Hecat tivailaole (istu/hr) 

Btu/lb (bonc dry) 12,000 6,000
 
Hecat ibsorbed;L by
 

moisturc 8tullb 1,330 1,330
 

Total ikt Gcneratcd 34.68 x 10 26.94 x 10 6 61.62 x 106 

Heat Lossus (moisture) 1.64 x 10C 2.56 x 106 4.20 x 10 

Heat mavilable 	 33.04 x 10E 24.38 x 10 6 57.42 x 106 

Steam Gunerated (1l/hr) 

Heat aivuilable - :tu/hir 57.42 X 1 0 
Boiler Efficiency 60% 
Hehit Utilized - btu/hr 34.45 x 10 
fitat iequired/1b steam at 200 psi. 1,553 Btu 

Steam Genurated 2,100 lb/hr
 

Water Requirement - 24 	cu m/day = 264 gal/hr 
or 44 gpm say 50 gpm 
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fMaintenance and Repair 

Maintenancu anc. repair expenses per annum are esti

mated at F109,000, broken uouwn to cost centers as follows: 

Preliminary Processing Plant ...... P 8,000 

Oil-Flour Plant .................. 24,000 

Coir Fibur Plant .................. 26,000 

Production Planning & Control ..... 6,000 

Central Plant Services ............ 4,000 

Procurement Centers ............... 41,000 

Total P109,000 

These were computed at 15% of depruciation cost of 

physical plant assets, excluding land. Distribution of costs 

to products is shown in Table 9. 

Table 9
 

IMINTENANCL AND REPAIR 

Oil Flour Bristle Mattress 

Preliminary Proces
sing Plant ? 2,000 t 2,000 P 2,000 P 2,000 

Oil-Flour Pldnt 16,000 8,000 - -
Coir Fiebur Plant 
Prouctior Plan

- - 9,000 17,000 

ning & Control 1,500 1,500 1,500 1,500 
Central Plant Set

vices 
Procurement Cen

1,600 000 530 1,070 

ters 16,000 4,000 10,500 10,500 
t37,100 P16,300 P 23,530 P 32,070 
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Labor and Manufacturing Overhead 

Thesu items of production cost were estimated on the 

basis of labor cost budgeted for the project. Costs for 

both direct and indirect labor arid supervision were dis

cussed in the prdvious section under labor. Labor overhead 

was computed at 200 of total labor cost, and manufacturing 

overheau at 203 of labor overiead. The estimatu comes up 

to P797,ti50, broken down as follows: 

Labor Overhead Mfg. Overhead Total 

Preliminary Processing Plant F 341,840 P 68,300 F 410,140 
Oil-Flcur Plant 56,170 11,200 67,370 
Coir Processing Plants 76,bO0 14,900 89,500 
Production Planning and Control 33,380 6,700 40,080 
Central Plant Services b2,280 10,500 b2,780 
Procurement Center 106,680 21,400 128,080 

P 664,350 P 133,000 P 797,950 

Table 10 shows the distribution of overhead cost to plant 
output.
 

Table 10 

LABOR AND MANUFACTURING OVERHEAD 

Oil Flour Bristle Mattress 

Preliminary Proces
sing Plant P 160,000 P 40,000 P 10b,070 P 105,070 

Oil-Flour Plant 46,910 22,460 
Coir Processing 

Plant - - 29,850 59,650 
Prod. Planning & 

Control 10,020 10,020 10,020 10,020
 
Central Plant Ser

vices 25,110 12,560 8,320 16,740
 
Procurement Center 48,000 12,000 34,040 34,040
 

P 290,040 P 97,040 P 187,350 P 225,520
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Fixed Costs of Physical .ssets 

Under these items are taxes and permits, insurance, 

and depreciation. Taxes and permits, and insurance were 

estimated at lb of taxablu and insurable fixed assets. De

preciation was computed at 10% of depreciable fixed assets. 

The total fixcd uxpens.. per annum is F862,990. This esti

mate is allocated to cost cuntero as follows: 

Taxes Insurance Depreciation Total 

Preliminary Process
ing P 

Oil-Flour Plant 
Coir Fiber Plant 
Production Planning 

5,100 
3,020 
3,300 

P 5,600 
15,750 
17,600 

P 56,000 
157,500 
176,000 

P 16,700 
179,270 
196,900 

& Control 
Central Plant Ser

4,000 3,950 39,500 47,450 

vices 1,820 
Procurement Centers 38,900 

2,900 
27,550 

29,000 
275,500 

33,720 
341,950 

Total P l56140 P73 350 P733,500 P162,990 

Table 11 presents the distribution of fixed cost to 
the plant output. 

Table 11
 

FIXED COST ESTIMATES 

Oil Flour 13 i stle Mattress 

Preliminary Proce 
sing Plant P. 4,175 P 4,175 P 4,175 P 4,175

Oil-Flour Plant 119,510 59,760 
Coir Fiber Plant 65,630 131,270 
Production Plan
ning 6 Control 11,865 11,860 11,860 11,865

Central Plant Ser 
vices 13,490 6,740 4,450 8,9,-0

Procurement Cen
ters 1361,000 34,000 85,975 _85,975 

Total 1285 040 Pll63 Pl72,090 P 242,225 

L-7 



IV. ECONONIC FEASIBILITY STUDY 

This Chapter deals with the economic aspects
 

of an Integrated Coconut Processing Central in
 

Cagayan de Oro City, Misamis Oriental. This phase
 

of the study is principally concerned with
 

-- financial projections based 
primarily on the preliminary 
technical study presented in 
the preceding chapter 

-- analysis of projected financial 
statements for the first six 
years of production. 

Included in this study are annual sales, 

capital investment, sources and method of financing, 

cost of production, operating expenses, cash flow
 

projections, pro-forma balance sheet statement and
 

profitability.
 

Statement of Assumtions
 

The project as designed will process 300
 

metric tons of coconut fruit per day for 300 operating
 

days per year. The annual rated plant capacity per
 

product is
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-- Coconut oil .............. 9,150 MT 
-- Edible coconut flour ..... 3,720 MT 
-- Baled bristle coir fiber.. 2,700 MT 
-- Baled mattress coir fiber. 6,300 MT 

To determine the economic feasibility of the
 

project, the following basic assumptions, which
 

should be confirmed in a more exhaustive pre

investment study, were adopted:
 

1. Selling Prices
 

The selling prices assigned to the coconut
 

products and by-products are
 

-- Coconut oil .............. P1,200/MT 
-- Edible coconut flour...... F 400/MT 
-- Baled bristle coir fiber.. F 800/MT 
-- Baled mattress fiber ..... F 360/MT 

These prices are deemed conservative and competitive.
 

Coconut Oil
 

Refined coconut edible oil sells for F0.85
 

to PO.90/lb in tin cans, while crude coconut oil in
 

the world market is quoted between $0.115 to $0.1175/lb
 

in bulk. The proposed coconut oil product will require
 

no further refining; thus, in accordance with the
 

practice in the international market, it rates a premium
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of $0.015/lb and can be valued at P1,200/MT, ex 

factory.
 

Coconut Flour
 

The price of F400/MT for edible coconut flour
 

is based on the Armour Research Institute estimate of
 

$0.04 to $0.05/lb. At this price coconut flour will
 

be very competitive as a protein-rich filler or
 

extender material.
 

Baled Fiber
 

Recent quotations in Ceylon coir fiber range
 

from $90 to $110/MT of baled mattress fiber and $200
 

to $260/MT of baled bristle coir fiber, ex factory.
 

The prices adopted in this study are $90/MT and
 

$200/MT, respectively, for baled mattress and bristle
 

coir fiber.
 

2. Capital Structure
 

The total capital investment requirement is
 

composed of fixed capital investment, working capital
 

requirements, and capitalized organizational and pre

operating expenses. The study assumes that 50% of
 

the total capital requirement of the project would be
 

-(0
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available as a long term loan, at 9% interest, payable
 

in 10 years; short term loans could also be secured
 

to supplement the working capital of the project, at
 

12% interest per annum. The equity capital will be
 

composed of common shares and preferred shares, which
 

together will amount to 40% of the total capital.
 

3. 	Production Costs
 

Assumptions made in the co;mputation of
 

production costs are
 

a. 	labor overhead - 20% of labor 
cost 

b. 	factory overhead - 20% of labor 
overhead 

c. 	taxes and permit - 1% of taxable 
physical assets 

d. 	insurance - 1% of insurable 
assets 

e. 	depreciation - 10%, excluding 
land 

f. 	maintenance and repair - 15% of 
depreciation 

g. 	utilities 

-- power at P0.05 per Kw-hr 
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--	 fuel and oil for 

jeeps ........ P12.00/day 
trucks ....... .20.00/day 
tug-boats .... P180.00/day 

--	 refrigerants - 20% of 
solvent cost. 

4. 	 Operating Expenses 

Included under operating expenses, besides
 

the general expenses of administration, selling, and
 

finance, are
 

--	 amortization of organizational 
and pre-operational expenses 

--	 director's fees, per diems, and 
expenses 

--	 management fees and provisions 
for bonuses 

--	 annual stockholders meeting 

--	 research and development budget. 

The study also assumes that the pr lucts will
 

be exempted from sales tax and export tax.
 

5. 	Capital Servicingp
 

a. 	Preferred Stock dividends will
 
be paid beginning the third year.
 



- i"; 

b. Common Stocks will not receive 
cash dividends for the first 
three years. 

c. Stock dividends to be declared 
on fourth and fifth year at 
33-1/3% each year on the initial 
issuance. 

d. 	Preferred Stock will be 
redeemed on fourth and fifth 
yeansat F1,000,000 each year. 

6. 	Capital Investment Requirement
 

To implement the proposed Integrated Coconut
 

Processing Central and the supporting Coconut
 

Procurement units, the initial capital requirement
 

is estimated at F12,800,000 as shown in Table 12.
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TABLE 12 

ESTIMATED CAPITAL INVESTMENT REQUIRED AND SOURCEZ-

Capital Investment 

Land and Site Improvement R 1,560,000
Buildings 980,000
Office and Laboratory Equipment 40,000
Transport and Stevedoring Equipment
 2,391,000
Off-site and Coconut Handling
 

Facilities
 447,600
Plant Machinery and Lquipment
 2,827,500
Contingency on Fixed Assets
 653,900
Organizational and Pre-Operating
 

Expenses:
 

Project Development & Promotion
 100,000
Pre-Operating & Miscellaneous
 
Original Expenses
 240,000 

Working Capital
 3,500,000 

Total
 P 12,740,000 

(Rounded to)
 F 12,800,000
 

Sources of Financing
 

Common Stocks
 F 3,000,000
Preferred Stocks
 2,000,000
Long-Term Loans
 6,000,000
Short-Term Loans 1,800,000 

Total P 12,800,000 



More detailed estimates of Capital Investment
 

requirement may be found as follows:
 

Exhibit IV - Estimates of Working 
Capital, shows the 
initial working capital 
requirement to support 
the project and its 
allocation to the cost 
centers of the integrated 
coconut processing 
central 

Exhibit V - Physical Plant and 
Other Fixed Capital 
Investment, details and 
allocates the physical 
assets to cost centers 
of the project. 

7. Method of Financing
 

For this t-pe of project, a debt-equity ratio
 

of 60/40 may be assumed. Financing may be secured
 

from the following:
 

Common Shares - investors from the 
private sector 

Preferred Shares - government financing 
institutions such as 
GSIS, SSS, DBP and 
under R. A. 1369 on 
coconut industrial 
financing; and from 
private financing and
 
insurance companies such
 
as PDCP, Fil-American
 
Life Insurance
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Long term loan - government financing 
institutions such as 
those listed above; 
IGLF financing through 
development and 
commercial banks 

Short term loans - private commercial 
banks. 

Besides the annual net income, the project
 

can generate additional cash from depreciation of
 

physical assets and amortization of organization and
 

pre-operating expenses. These funds amount to
 

R801,500 annually, broken down into
 

-- depreciation ....... 733,500
 
-- amortization ....... 68,000
 

Financial Projections and Analysis
 

The project study envisions full production
 

at rated plant capacity in the third year of
 

operation. In the first year, the Integrated Coconut
 

Processing Plant will operate at 80%, and in the
 

second year at 90%.
 

1. Annual Sales
 

The annual income from the sale of the
 

products of the Central, at 100% rated plant capacity,
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is estimated at P16,896,000. The computation is
 

based on the assumed selling price of the products
 

as follows:
 

Selling, 
Quantity Price Total Value 

Oil 9,150 MT P1,200/HT R10,980,000 
Flour 3,720 MT P 400/MT 1,488,000 
Bristle Fiber 2,100 MT P 800/MT 2,160,000 
Mattress Fiber 6,300 NT P 360/MT 2,268,000 

Annual Sales (100% Plant Capacity) P16,896,000 

The projected annual sales based on the stated program 

of operation for six years is as follows: 

Plant Total 
Operation Annual Sales 

First Year 80% P 12,165,360 
Second Year 90% P 15,037,720 
Third Year 100% P 16,726,520 
Fourth Year 100% P 16,896,000 
Fifth Year 100% P 16,896,000 
Sixth Year 100% P 16,896,000 

2. Costs of Production
 

The estimated cost of production at 100% 

of the rated capacity of the Central is P13,350,000. 

Table 13 summarizes the annual production cost in 

terms of raw material, direct labor, and manufacturing 

overhead. 
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TABLE 13 

ESTIMATES OF PRODUCTION COST 
(100t Operating Level) 

Total Cost Percent
 

Direct Materials and
 
Supplies delivered
 
to Plant Site P 9,050,000 68.03%
 

Direct Labor and Supervision P 2,363,000 16.66% 

:Manufacturing Ovurhead; 

Utilities & Plant Services P 606,000 )

Maintenance & Repair 64,000
 
Indirect Labor S Supervision 167,000 15.31%


)
Labor Overhead 506,000 
Administrative Overhead 101,000 
Fixed Cost on Capital Asset 488,000 

Total Cost of Production 
rounded to P 13,350,000 100.00% 

In terms of the proposed products, production
 

costs at 100% plant capacity are estimated as follows:
 

Annual Total 
Production Unit Cost Production Cost 

Oil 
Flour 

9,150 MT 
3,720 MT 

P1,016/N1T 
P 242/MT 

R 9,300,000 
900,000 

Bristle Fiber 2,100 MT P 511/MT 1,380,000 
Mattress Fiber 6,300 MT P 281/HT 1,770,000 

Total P13,350,000 
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The projected costs of sales for the first
 

six years of operation envisioned in this study are:
 

First year .......... P 10,072,800
 
Second year ......... 12,163,100
 
Third year.......... 13,242,100
 
Fourth year ......... 13,350,000
 
Fifth year .......... 13,350,000
 
Sixth year .......... 13,350,000
 

The above projection is based on the breakdown of
 

production costs, as shown in Exhibit VI, Appendix C,
 

into
 

Fixed Cost .......... P 2,560,000
 
Variable Cost
 
(at 100%) ...........
 10,790,000 

Total ............... P 13,350,000
 

Variable costs of sales for the first and
 

second year (at 80% and 90L operating levul) are
 

P7,768,800 and P9,603,100, respectively.
 

3. Operating Expenses
 

The operating expvnses for administrative,
 

selling and financing activities of the project for
 

the first six years were estimated as follows:
 

7C~
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First year ............. 1,946,000
 
Second year ............ 1,950,500
 
Third year ............. 1,931,000
 
Fourth year ............ 1,829,000
 
Fifth year ............. 1,685,000
 
Sixth year ........... R 1,541,000
 

Exhibit III, Projected Income and Expense
 

Statement, in Appendix C, details the items of
 

operating expenses.
 

The general administrative sales and finance
 

expenses were projected at 9926,000 for the first
 

year; R1,046,000 for the second year, and P1,166,000
 

for the succeeding years of operations. Table 14
 

shows the details of these expenses for three years.
 

The general operating expenses were
 

purposely made liberal to give. more leeway for
 

management action. It is, however, contained within
 

the 13% of the annual sales, which appears to be
 

normal for manufacturing industries.
 

cG
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TABLE 14 

GENERAL OPERATING EXPENSES
 

Salaries: 

Officers
 
Supervisory
 
Clerical & Utility Labor
 

Office Rental
 

Employees Overhead - 20% of 
Salaries 

Operating Overhead 
50% Clerical
 

Travelling & Representation 
Expenses 

Advertising & Promotion
 
Expenses
 

Sub-Total
 

Amortization of Original
 
Expenses
 

Director's per diem & Exps.
 

Director's Fees - 10% N.I.
 

Management Fees - 10% N.I.
 

Technical Consultant
 

External Auditors Services
 

Research & Development
 

Contingency
 

Sub-Total
 

Total (Rounded to)
 

1st Year 


P120,000 
72,000 

120,000 

60,000 

62,400 

60,000 

24,000 

120,000 

9638,400 

P 34,000 

72,000 

45,000 

45,000 

60,000 

10,000 

21,600 

9287,600
 

926,00
 

2nd Year
 

P 132,000 
79,200 

132,000 

60,000 

68,640 

66,000 

24,000 

132,000 

P 693,840 

V 34,000 

72,000 

69,000 

69,000 

60,000 

10,000 

39,160 

P 353,160 

P1,046,000
 

3rd Year
 

P 144,000
 
86,400 
144,000
 

60,000 

74,880 

72,000 

24,000 

144,000 

P 749,280 

P 34,000 

72,000 

110,000 

110,000 

10,000 

60,720 

P 396,720 

P1,166,000
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4. Projected Financial Statements
 

This section presents highlights of six-year
 

projections of the financial statements for the
 

proposed project, culled from Appendix C, specifically
 

Exhibit I - Projected Cash Flow 

Exhibit II - Projected Balance Sheet 

Exhibit III - Projected income and 
Expense Statement 

Furthermore, the study presents the significance
 

of the financial statements as to the economic
 

feasibility of the project.
 

Cash Flow Statement
 

Table 15 on the following page, shows the
 

sources of funds for non-operating disbursements on
 

a year-to-year basis.
 

Provision for sales credit is provided only
 

for the sale of coconut flour in the domestic market.
 

Products for export are considered cash sales covered
 

by letters of credit.
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TABLE 15 

SOURCES OF NON-OPERATING DISBURSEMENTS
 

2,300,920 F2,416,500 F2,470,500 F2,524,400
 

Pre 
Operating 1st 2nd 3rd 4th 5th 6th 

Equity 
a/ 

?3,500,000 p1, 500,000 
b/ 

Long Term Loan 6,000,000 

Short Term Loan - 800,000 F1,200,000 V400,000 -

Cash Generated 
by Operation - )62,060 1,767,620 

Collection of 
Accts. Receivable  248,000 248,000 248,000 248,000 248,000 

a/ Common Stocks ...............
 F2,500,000

Preferred Shares ............
 F1,000,000 

b/ Common Stocks ............... Y 
 500,000

Preferred Shares ............
 V1,000,000 
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Total non-operating disbursements on a year

to-year basis are as follows:
 

Pre-Operating
 
Year Disbursements
 

Pre-Operating 9,240,000
 
First 2,539,980
 
Second 2,759,888
 
Third 
 2,681,136
 
Fourth 2,686,026
 
Fifth 2,677,100
 
Sixth 1,550,300
 

The schedules of funds available and yearly
 

disbursements show that the project should be able to
 

support itself on the basis of sales alone starting the
 

second year. Short-term loans to support operating
 

expenses will be required only during the first year
 

of operation.
 

Moreover, the following characteristics of
 

the 	schedule of disbursements are significant:
 

1. 	Short term loans can be paid
 
as they mature
 

2. 	Preferred stock in the amount
 
of P2,000,000 can be retired as
 
treasury stock in the 4th and
 
the 5th years
 

3. 	Cash dividends on common stocks
 
payable in the preceding year
 
of declaration, 10% of face value
 
starting in the fourth year
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4. 	The project can meet its long
 
term obligations
 

5. 	The project shows a healthy
 
year-end cash balance.
 

Overall, the cash flow projections indicate
 

a viable and profitable project.
 

Balance Sheet
 

The 	statements of assets, liabilities and
 

net 	worth are detailed in Exhibit II, Appendix C.
 

The 	total assets and the ratio of net worth to
 

liabilities from the pre-operating to the sixth year
 

of operations are as follows:
 

Total Debt/Net worth 
Net Worth Ratio 

Pre-Operating P 3,500,000 1.71 
First year 5,110,592 1.41 
Second year 5,765,476 1.04 
Third year 6,860,870 0.67 
Fourth year 6,770,770 0.53 
Fifth year 6,681,470 0.45 
Sixth year 7,592,970 0.32 

The 	current and acid-test ratio methods of analysis
 

indicate a healthy and stable capital structure for
 

the 	project. It will be noted that after the fifth
 

year, cash on hand and retained earnings will increase
 

considerably compared to previous years.
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Profitability Estimates
 

The statements of sales, production cost,
 

operating expenses, income tax, and net income are
 

shown in Exhibit III, Appendix C. This Exhibit shows
 

also the relative profitability of the proposed
 

products. The net income and returns to total
 

initial equity capital and common stock equity are
 

as follows:
 

Return Return 
to Initial to Common 

Net Income Total Equity Stock Equity

(Pesos) (P5.0 million)(P3.0 million)
 

First year 110,592 2.21% 3.69% 
Second year 
Third year 

654,884 
1,095,395 

13.10% 
21.91% 

21.83% 
36.51% 

Fourth year 1,209,900 24.20% 40.33% 
Fifth year 1,310,700 26.21% 43.69% 
Sixth year 1,411,500 28.23% 47.05% 



V. CONCLUSIONS AND RECOMMENDATIONS
 

The 	conclusion drawn from the study is that
 

a prima facie case has definitely been established
 

for 	the project, to warrant a fuller pre-investment
 

feasibility study.
 

Indications are that the project is viable
 

both in its technical and economic aspects.
 

However, while the technical processes
 

selected for the project are in fact tried and
 

workable, it must be emphasized that the following
 

are 	novel in as far as their application in this
 

project is concerned, and would therefore need
 

further investigation:
 

1. 	Fluidized bed drying of fresh
 
coconut meat
 

2. 	Sherwin Williams design of
 
equipment for the solvent
 
extraction of oil from dried
 
fresh coconut meat to produce
 
a premium grade oil and the
 
subsequent milling of the de
oiled pulp into edible coconut
 
flour
 

V9
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3. 	Mechanical drying process using 
the proposed equipment -
Tomlinson Turblex Dryer - which 
is presently employed in drying 
fiber other than coco coir 

4. 	Utilization of coir dust as
 
boiler fuel.
 

Although the profitability estimates of the
 

project were based on a centralized operation, viz.
 

all processing operations done in the Central, the
 

possibility of obtaining better profitability by
 

adopting a decentralized operation is not to be
 

discounted because of the tremendous savings potential
 

from the transportation of coconuts.
 

The 	procurement method of a combined barging
 

and trucking operations wherein the transportation
 

facilities are owned and operated by the corporation
 

adopted in this study need not exclude the alternative
 

of contracting the procurement operation in order to
 

realize a 33% reduction in the fixed capital
 

requirement and may -obtain even a higher rate of
 

return on investment.
 

The pricing schedulesfor the finished products
 

used in the determination of the profitability of the
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project are, although conservative, based on secondary
 

sources of information and therefore need further
 

investigation.
 

Based on the foregoing conclusions EDF
 

recommends a more detailed pre-investment feasibility
 

study with emphasis along these areas:
 

Technical
 

--	 Arrangement should be made with 
the Sherwin Williams Company of 
Cleveland, Ohio, to trial-run 
the extraction of oil from dried 
fresh coconut meat using their 
solvent extraction process. 
Evaluate the products and the 
production data extensively. 

--	 Conduct conclusive trial runs 
on drying coir fiber using the 
Tomlinson Turblex Dryer, 
Evaluate the economics of this 
process against other mechanical 
drying equipment for coir fiber. 

--	 Analyze the problems encountered 
by NIST in the pilot run of 
their Fluidized Bed Dryer and 
undertake to improve the 
mechanical design of the dryer 
to suit it to the specific
 
application of this project.
 
Conduct trial runs with the
 
improved design and evaluate
 
the results.
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--	 Make arrangements with several 
reputable engineering firms 
engaged in the design and/or 
manufacture of boilers to test 
the suitability of coir dust 
for use as boiler fuzl. 
Evaluate their findings. 

Market
 

--	 Investigate the uses of coco 
flour as food for human 
consumption. 

Financial
 

--	 Determine the relative 
profitabilities of various 
alternatives such as the 
location of the coconut 
central in more centralized 
procurement oriented sites,
 
different methods of procure
ment, decentralization of
 
operations, etc., taking into
 
consideration the effect on
 
total fixed capital requirement
 
of each alternative.
 

qgo
 



APPENtDTX A 

COCONUT TECHNOLOGY 

Exhibit I -- General Discussion 

II --	 Sherwin Williams Solvent 
Extraction Process 

III --	 The FIST Fluidized Bed 
Dryer 



I Exhibit 

GENERAL DISCUSSION
 

The coconut has long been considered as a 

"tree of life", particularly by the brown race. All 

parts of the tree, from the roots to the leaves,
 

including the trunk, the sap from the flower buds, and
 

the fruits, have been useful to man in one 
form or
 

another. However, the economic and commercial value 

of the coconut is due principally to its fruit, which 

is among the most important oil bearing nuts in world 

trade. This report concerns technology of the coconut 

fruit.
 

Scope of Coconut Technology
 

The average coconut fruit matures about 12
 

months after flowering, and weighs approximately 1,200 

grams distributed among its principal components as 

follows:
 

husk 400 grams
 
shell 180
 
meat 360
 
water 260 " 
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These four principal parts of the coconut fruit
 

are the raw materials for the commercial manufacture of
 

coconut products and by-products. The processing of
 

these materials into articles of commerce and their
 

conversion into consumer products by secondary and
 

finishing industries defines the scope of Coconut
 

Technology.
 

The Coconut Processing Industries
 

The coconut processing industries can be
 

classified as follows:
 

1. Primary Processing Industries -- which 

engage in the conversion of 

--	 coconut husk into coir fibers 

--	 coconut meat into copra or 
desiccated coconut food product 

-- coconut shell into charcoal. 

Included also under the primary processing 

industries is the culturing of yeast in coconut water. 

2. Secondary Processing Industries -- which 

engage in the transformation of orimary products into 

q -j
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other materials for finishing industries, and/or the
 

preparation of primary products for delivery and use
 

of finishing industries, for example
 

-- milling of copra to produce raw 
oil and copra meal 

-- baling or curling of coir into 
ropes or twine 

-- briquetting or activation of 
charcoal. 

3. Finishing Industries -- which engage in 

the production of consumer goods. 

Obviously, in this classification, a processing
 

plant can be in one or in all three categories.
 

Another system of classification can be based
 

on the orientation of the processing industries as to
 

--	 proximity to the souzces of raw 
material 

--	 proximity to the market. 

Figures A-1 and A-2, on the following pages, illustrates 

this concept in the schematic diagram of the Coconut 

Industrial Technology. This study is focused on the 

integration of raw material-oriented processes in the
 

proposed Coconut Processing Central.
 



( 4) 

Figure A-1 
COCO INDUSTRIAL TECHNOLOGY SCHEME 

(Market Oriented) 

q5:
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Preliminary Processing Technology
 

Normal preliminary processing comprises the
 

following unit operations.
 

1. 	Husking -- removal of the husk from 
the whole nut 

2. 	Shelling - separation of the shell 
and coconut meat 

3. 	Paring -- removal of the testa 
(brown covering of coco
nut meat) from the endo
sperm (white meat)
 

4. 	Retting -- soaking of the husk pre
paratory to defibering 
operations. 

The first three unit operations are essential
 

to the production of desiccated coconut products and
 

coconut flour. The desiccated coconut processing
 

industries, notably Peter Paul in Candelaria, Quezon,
 

have engaged in research to mechanize these operations.
 

NIST is also engaged in similar work. So far none of
 

their efforts has been successful.
 

Down's and Sons, an English firm, has designed
 

a mechanical gadget for husking coconuts. However, its
 

stated performance does not show much improvement over
 

the present manual method.
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The application of hydraulic pressure and
 

pneumatic force to separate the meat in a husked coco

nut have been suggested. While the principles behind
 

these ideas are sound, they still need to be translated
 

into properly designed tools to improve the efficiency
 

of this labor intensive operation.
 

Retting is a time-consuming and labor intensive
 

operation. The ideal is to eliminate this operation
 

in the extraction of coir fiber from coconut husk.
 

This subject will be further discussed under the
 

Coconut Husk Technology in a later section of this
 

study.
 

Coconut Meat Technology
 

The meat is the most important portion of the
 

coconut fruit. Fresh meat from a mature coconut has
 

the following proximate analysis:
 

Water 49%
 
Oil 35%
 
Carbohydrates 10%
 
Protein 4%
 
Crude Fiber 2%
 

q6
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The desirability of a process that can extract
 

virgin oil from fresh coconut meat and at the same
 

time permit utilization of protein in the de-oiled
 

meal is apparent from the above analysis.
 

The processing of the coconut has been
 

principally for its oil content. 
Coconut oil is
 

produced oy expressing the oil from copra. This
 

process is of no importance to the proposed project.
 

It is cited here to bring out the fact that the re

sulting product and by-product from copra is of low
 

grade quality. Copra cake is not suited for human
 

consumption for the followin' reasons:
 

1. High oil content intolerable to
 
humans 

2. Aflatoxin content
 

3. High frec fatty acid content
 

11. Dirt and insect infestation
 

5. Bacteria contamination
 

General recognition of the need to process
 

coconut not only for its oil content, but also for
 

the protein in the meal has spurred research for
 

better coconut processing methods. A brief review
 

of developments in coconut meat technology is
 

presented below.
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Integrated Drying and Hilling Processes
 

In this group are the patented processes of
 

Yenko, Sodergrcen, Hiller, Carver-Greenfield, and the
 

NIST Integrated Coconut ProcessY These processes differ
 

only in the details involved in the operation.
 

In general, thu operations involvcd are
 

--	 comminution of fresh coconut meat 

--	 rapid desiccation or drying of 
coconut meat particles 

--	 extraction of oil. 

Each of these processes suggest the use of
 

expellers for the extraction of oil. 
 NIST has proposed
 

pre-pressing operations followed by solvent extraction.
 

Wet 	Oil Extraction Processes
 

In these group are patented proposals of Lava,
 

Birosel, Robledafio-Luzuriaga, Cruz-Bernardo, Gonzaga,
 

Diokno, CFTRI-Azeotropic Extraction Process, Krauss
 

Maffei and Krauss Maffei-CFTRI Processes, and the
 

Chayen Process,21 Again, these processes differ only
 

in the details of the principal unit operations, which
 

are in general:
 

1/ Exhibit III, this Appendix 
Y/ Appendix E 
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-- comminution of fresh coconut meat 

-- extraction of oil together with the 
cellular water and water soluble 
constituent of the coconut meat 

-- separation of oil from the liquid 
extract and recovery of dissolved 
protein and/or processing of de
oiled liquid extract into protein 
rich food products. 

General Comments
 

The developments in the technology of both the
 

dry and wet processing of coconut meat appear logical
 

and result in the production of superior grade oil.
 

However, the by-product, the de-fatted meal, appears
 

to be low in protein content for the following reasons:
 

Dry Process
 

The use of expeller generates heat which
 

destroys the nutritive value and affects the color of
 

the meal.
 

Wet Process
 

The water soluble protein passes out with
 

the liquid extract from fresh coconut meat.
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Many of these processes have undergone exten

sive developments. The Hiller process was piloted
 

through PHILCOA a modern plant was set up for the
 

Robledahio-Luzuriaoa Process; Krauss-Maffei is in the
 

pilot stage in San Carlos University in Cobu and in
 

the CFTRI, £ysore, India. None of these processes is in
 

commercial application at this time. Besides mechani

cal defects, the main problem, particularly in the wet
 

extraction processes, is the low yield in oil. To 

optimize the economic feasibility of processing, 

fresh coconuts should yield no less than 99% of the 

oil content in the meat and at the same time produce 

a protein-rich meal suitable for human consumption. 

Solvent Extraction Process
 

The principle of the solvent extraction
 

process is based on the high solubility of seed oil
 

in certain organic solvents which are easily separated
 

from the oil by fractional distillation due to their 

high volatility level compared to seed oil.
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Consider that the oil is contained
 
in small, tough-walled cells scattered
 
throughout the meat of the oil seed. A
 
portion of the oil is freed from these
 
cells during the milling operation, and
 
this portion immediately dissolves in the 
solvent. However, at this stage the bulk 
of the cells are intact, so that the 
greater part of the. oil is iot in direct 
contact uith the solvent. 

Oil is removed by diffusion of the 
solvent and oil through the cell walls 
which continues until equilibrium is 
reached. If the solution outside the 
cell walls is replaced by solvent with 
lesser oil content, the diffusion process 
is set in motion again. Economic limit 
to this procedure is about 0.5 percent 
oil remaining in the sted mass. 

With free circulation of the solvent, 
the rate of diffusion is directly pro
portional to the surface area of the seed 
particle and inversely proportional to its 
thickness. Accordingly, oil seeds are 
usually converted to flakes before extraction. 

There are several variations in method and 

design of extraction units to suit the different kinds 

of oil seed. A detailed description of the Sherwin 

Williams method, which is specifically designed to 

process oil seeds with a relatively high oil content
 

such as coconut, is treated in ExhibitlJ of this
 

Appendix.
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Coconut Flour Technology
 

During the past 10 years, studies have been
 

made on a variety of coconut products with the object
 

of preparing protcin-rich food of good nutritive 

value. The follwoing products and processes have 

been reported to the Protein Advisory Group (PAG) of
 

the 	WHO/FAO/UNICEF: 3/
 

1. 	Coconut Flour from the Hiller process
 

2. 	Soluble Coconut Protein Products made
 
by the
 

--	 Roblcdafo Process, in laboratory 
scalc 

--	 Krauss-Maffei Process, as prepared 
by the staff of CFTRI in India 

--	 Peters of Purdue University 

3. 	Solvent Extracted Coconut Flour, made
 
on laboratory scale from different
 
grades of commercial copra by Miss Fox
 
in Jamaica
 

4. 	Coconut Flour from Desiccated Coconut 
by Franklin Baker in the Philippines. 

Not one of these products is in commercial
 

production. The Hiller Process adopted by the PHILCOA
 

has long since stopDed its operation. As stated
 

above, the main difficulty with the processes using
 

fresh coconut has a starting material is related to
 

3/ Appendix B
 

\O14 
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the economics of oil extraction. Even the coconut 

flour produced from defatted coconut meat by Franklin 

Baker has a high oil content, approximately 10%. 

Coconut flour from comimercial grade copra, ev. n that 

produced by the Subramanyan Process, appears not to 

be suitable for humran consumption because the hygienic 

preparation of copra is almost an impossibility. 

One other problem involved in the preparation 

of coconut flour is the crude fiber content of the 

resulting product. Studies are being undertaken of 

at least two meothods of removing crude ftbr. The 

objection of pediatricians to coconut flour with 

fiber content is concerning it- u:e for infant 

feeding. There is no cvid'encc that fiber crntent is 

objectionatle to humans over fivL years old. The 

NIST is presently conducting a feeding study of 

coconut flour among school children and has not 

reported any hai ...ful effect. 

Studies conducted by Miss Fox in Jamaica 

suggest that the use of the solvent extraction process 

in the production of oil lands to subsequent production
 

of coconut flour. However, instead of copra as the
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starting material, the study proposed the use of
 

granulated whole coconut as the material for the
 

production of coconut flour
 

Coconut Husk Technology 

The coconut huskI is the second most important 

material from the coconut fruit. The principal product 

of commerce derived from it is coir fiber. Other 

products which have been proposed or are being developed 

are 

-- wall board from coir dust and waste 
fiber 

--	 chemicals from coir dust and waste 
fiber 

--	 carbonization products, including 
distillates, charcoal, and flue 
gases. 

The economic importance of the coconut husk 

stems from the fact that income from extracted fiber 

amounts to morte than 40' of the value of copra obtain

able from the same coconut. This figure becomes 

even more impressivc when considered in the light 

of the Philippines annual export of copra and oil, 

conservatively valued at over P800 million during
 

the 	past three years.
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Defiberinp Processes
 

The 	three known methods of defibering coco

nut 	husk are the retting process, the wet mechanical
 

process, and the dry mechanical process. The retting
 

proccss is genedilv practiced in Kerala, India,
 

and 	in rural districts of Ceylon. The rotting of
 

coconut husk is a timc consuming and labor intensive 

operation. Technically, the ideal set-up is to
 

eliminate this step n the fiber extraction process
 

by defibering coconut husks directly. The following
 

discusses the relative advantages and disadvantages
 

of the above-mentionecd processes.
 

1. 	Retting Process. Retting is a technical 
term for rotting. Actually when coco
nut hus. i. immerscd in water, the 
soluLle hemi-celluloses, which bind the 
fiber with the ground material of the 
husk, are dissolved. The fiber can 
then be casily extracted by pounding 
and washing away undesired husk materials. 
This timet cons;uming and labor intensive 
operation taLes b to 9 months, after which 
the husk is easy to defiber. However, the 
long immersior also affects the tensile 
strength of the coir fibe . The yield 
amounts to about 18% by weight of the 
coconut husk and is composed mostly 
of bristle type fiber (over 5 inches 
long). 
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2. 	Wet Mechanical Process. The wet me
chanical process involves immersion
 
of coconut husk in water for shorter
 
periods of time. The retting opera
tion involved, as practiced in
 
Ceylon, takes about 4 weeks; but use 
of the Flcro Defibering Machine in 
the Philippines has cut down the time 
to 3 days. Immrsion in water renders 
the husk soft anu the fiber pliable 
and easy to cle-ri. Clean fiber also 
dries easily. Fiber yield in this 
procuss is about 30, by weipght of 
the coconut husk, which is greater 
than in any other process.
 

3. Dry MuTchanical Process. The dry 
mechanical process elimirnates the 
immersion of coconut husk in water. 
The fibers are extracted by beating 
out ground materials. The fibers 
are then separated from coir dust in 
the willowing machine. This process 
yields about 25' by weight of the 
coconut husk. The machine requires 
a bigger motor and stronger materials 
of construction than those used in 
the wet mechanical process. The fiber 
has greater tensile strength, but is 
more difficult to clean.
 

Technology on Coconut Shell and Water
 

The 	physical and chemical properties of the 

coconut shell and water have long been studied. 

Products with commercial utility have been proposed 

for 	these two components of the coconut fruit.
 

Among these are the following: 
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From Coconut Shell
 

Carbonization products including charcoal,
 

distillates, fuel gas, activated charcoal, and plastic
 

fillers.
 

The process of making charcoal is an established
 

process known 
as destructive distillation. The economics
 

of the charcoal industry includes the recovery of
 

distillate products, but they art 
now not competitive
 

with petroleum-based products.
 

From Coconut Water
 

Nata de coco, yeast, and possibly vinegar.
 

The use of coconut water as culture medium for
 

the growth of yeast has long been established. There
 

is at present one company in the Philippines engaged
 

in the production of high-protein yeast using 
coco

nut. The NIST is also engaged in research for the
 

production of yeast and other products from coconut
 

water.
 

\Qc\
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SHERWIN WILLIAMS 
SOLVENT EXTRACTION PROCESS 

Of the generally known methods of solvent
 

extraction from seeds with relatively high oil content, 

which are normally difficult to process by more
 

conventional solvent extraction methods, the Sherwin 

Williams method has been selected for this project. 

The followin' considcrations were taken as the basis 

for the choice of this method over the other suitable 

designs like the Yennedy and the Rotocel extractors: 

-- Low initial investment requirement 

-- Low minimum economical capacity 

Simplicity of design. 

The Sherwin Williams method is a recent addi

tion in the field of solvent extraction developed by
 

the Sherwin Williams Company of Cleveland Ohio spe

cifically to process oil seeds with a relatively
 

high oil content.
 

The first deviation in this process from the
 

more or less standardized solvent-extraction practices
 

is in the operation procedure: the material to be
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extracted is ground in the absence of a solvent.
 

Other novel operations of the process may be seed
 

from the following description of the extraction
 

unit.
 

"The extraction system consists of 
3 units in serius. Each unit comprises a
slurry mixer and 
a continuous, solid bowl

bird centrifugal separator. 
 Each unit is
capable of extracting' aDroximately 90% ofthe oil input to that unit when the solventfeed is adopted to prcduce a final miscella
of 20 oil content. ith 3 units in thesystem, the input solids to the final unit carry only abouL 1. of the oil, and theoutput solids from this unit retain only afew tenths of a percent of the oil. Themixers are specially designcd horizontal
cylinders 29 x 18" in which are mounted
rotating shafts carrying' series of screwblades. This dein theof mixers effects a forward novemcrt of the solids and miscella,prevcnting back mix and allowinC the prescribeamount of time for mixing of the solids andextracting misclla. Concurr flownt ofmiscella ;nd solids is thus achieved in themixers while in the extraction systern taken 
as a whole the miculla and solids flow
counter-currently. 

Thu output of the prindind system isfed directly to thu extraction sy. tem bygravity. The feed of 3ed materials toextraction system i. maintained at a 
the 

uniform preduterrmiried rate. The desired 
ratio of seed materials to solvent is

maintained in the overall extraction system
by regulating the fresh solvent input tothe system to balance the seed input. 
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"The slurry pumps from each of the mixers 
are controlled by floats placed in domes 
located at the front of each mixer. 
These controls, plus a floor control 
feed at approximately 30 gpmn on the 
entering fresh solvent stream, govern
the flow of slurries and miscella through
out the extraction system. Fresh solvent
 
entering the extraction system is heated
 
by steam-heat-exchangers to about 170F.
 
The first mixer where solids enter the 
system is steam-jacketed so that the 
proper operatin temperature can be
 
maintained. The final miscella from the
 
first unit is practically clear and free
 
from fines. As a safety precaution how
ever, it is first run through a clarifier,
 
and the solvent and oil are then separated."
 

One of the features of the Sherwin h'illiams 

Extraction Process is worth noting. A heptane fraction 

rather than the coventional hexane cut is used in the
 

extraction of castor oil, primarily because castor
 

oil is not miscible with hydrocarbon solvents in the
 

range of 80-100r. However, hexane is used when
 

linseed oil is being extracted.
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Exhibit III
 

THE NIST FLUIDIZED BED DRYER PROCESS
 

The Operation
 

The husked nuts are deshelled manually by a
 

special tool, and then pared with a tool similar to
 

a potato parer prior to being ground in the primary
 

grinder. The 
coconut water from the nute is collected,
 

filtered, and added to the ground meat and this
 

mixture is passed through a colloid-type mill for
 

grinding into small particles. The finely ground
 

meat is then dried at high speed and uniform tem

perature in a fluidized bed dryer.
 

The Drying Process
 

The process consists mainly of drying
 

finely ground coconut meat with hot air. 
The material
 

flow in relation with the process equipment may be
 

described as follows:
 

Finely ground meat with 50 to 67% moisture is
 

fed into a primary dryer. The drying medium is hot
 

air which is supplied by a blower, i.e., via the
 

primary heater. 
The blast of hot air which enters
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Figure A-3 

PROCESS FLOW DIAGRAM
 

11.13 lb/min.
 
Pared Coconut Heat
 

Primary Grinder
 

1.446 lb/min .. 
Coconut Water
 

12.576 lb/min
 
Colloidal Emulsion
 

Primary Dryer -. Air 
t: 130-1450 F
t: 235-2500 F t: 145-160OF 

vel.:1000-1100 f pm vel.:3300-3600 fpm 
ave.:6.68 sq ft ave.:1.765 sq ft 

5.256 lb/min moisture removed
 
Granulate Coconut 7.176 lb/mm
 

Secondary Dryer A i r
 t: 185-1950 F t: 150-165 0 F t; 24 0-160O

vel.: 1100-1200 fpm ':2200-2400fpm 
area: 2.760 area:1.395 sq ft 

4.80G lb/mmn moisture removed: 
Granulated Coconut 0.456 lb/min 

Air A iCooler 

t: 75-85 0F- t: 80-90-F t: 180-90
 
vel.:1500-1600f pm vel.:1300-500fpm 
area:0.81 sq ft area:0.852 sq ft 

Granulated Coconut
 
4.850 lb/min
 

http:area:0.81
http:ave.:6.68
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through the perforated bottom of the dryer serves two
 

purposes. First, to absorb moisture from the meat,
 

and secondly to convey the partially dried meat to
 

the cyclone of the primary dryer.
 

The partially dried meat from the primary 

cyclone contains about 10M moisture. Further 

drying is done by passing this through a secondary 

dryer where the final moisture content is brought 

down to about 3%. As in the primary dryer, the 

meat leaving the seconddry dryer also passes through 

the secondary cyclone. 

The hot dried coconut meat from the secondary
 

cyclone is fed to a cooler which is supplied with
 

cold atmosphere air by a blower. The cooled dried
 

meat is then conveyed to the bin for packing.
 

Note that for purposes of the project under 

consideration, coconut meat will be dried only up to 

10% moisture content.
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OIL EXTRACTION PROCESSES
 

Exhibit I 

II 


III 

IV 

V 


VI 

VII 


VIII 

IX 

X 


XI 

XII 


XIII 


XIV 


- Gonzaga Process 
- Hiller Process 
- Modified Hiller Process 
- Krauss Maffei Process 
- Krauss-Maffei/CFTRI Process 
- Yenko Process 
- Lava Process 
- Diokno Process 
- Robledafio-Luzuriaga Process 
- Azeotropic Extraction (CFTRI) 
- Chayen Process 
- Protein Foods From Coconut 

Skim Milk Concentrate 
- Cereal Flakes with Coconut 

Protein Concentrate 
- Carver-Greenfield Process 
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Exhibit I 

Meat 
GONZAGA PROCESS 

H20 i4eat' 

Milk 

HZO *-; 

Phil. Pat. 3 (1948) 

Coagulated Solids 
/1? 
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Shell 
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HILLER PROCESS 

Meal 

oil 

U.S. Pat. Z, 583, 022 (1952) U.S. Ser. No. 546, 367 (1955)
Phil. Pat. 186 (1954) Phil. Ser. No. 1368 (1956) 



Husk 

Exhibit 3 
Shell 

MODIFIED HILLER PROCESS 
(Rogers Engineering) 

Bits of shell, 
fiber and other 
foreign bodies 

Coco Oil Meat 

Slurry is heated in 
preparation for 
removal of moisture, 

U.S. Ser. No. 546, 367 (1955) 
Phil. Ser. No. 1368 (1956) 
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KRAUSS MAFFEI PROCESS 

Meat 

Wet DrierDi 

Meal Drier 

Ision 

Oil Coagulator 

Phase Separator 

tDrier 

iWater 

German Pat. 1, 031, 912 (1958) 



Exhibit 5 
Nuts 

KRA USS-MAFFEI/CFTRI PROCESS 

Residue Meal 

Cream 

Sludge 

Water 
Phase 

German Pat. 1, 031, 912 

\ 
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YE'NKO PROCESS 

Dried Meat of 
1% - 8% Moisture 

Cake 

Phil. Pat. 187 (1954) 
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LAVA PROCESS
 

France Pat. 826, 831 (1938) 
Britain Pat. 505, 211 (1939) 
U.S. Pat. 2, 101, 371 (1937) 

Waste Water 



Shell 

Coco Water 

Meat 
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A. DIOKNO PROCESS 

Water 

Phil. Pat. 7 674 (1960) 
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ROBLEDARO-LUZURIAGA PROCESS 

Phil. Pat. 1 (1948) 
Essential Oils 
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AZEOTROPIC EXTRACTION (CFTRI)
 

Wash for
 
Recycling
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CHAYEN PROCESS
 

*Fat 

Fiber 

Press Protein
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PROTEIN FOODS FROM
 

COCONUT SKIM MILK CONCENTRATE
 

Dextrimallose 
Syrup 

Vitamin Infant 
Premix Food 

Packing 
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CEREAL FLAKES WITH COCONUT 
PROTEIN CONCENTRATE 



Exhibit 14 

Cocont 3 hellng >Grinding 

Water is evaporated
 
Pressing 'in presence of excess
 

Icoconut oil.
Meal 

CARVER - GREENFIELD PROCESS 
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TECHNICAL AND FINANCIAL EXHIBITS
 

Exhibit I - Project Cash Flow Statement 
II - Balance Sheet 

III - Income & Expense Statement 
IV 
V 

-
-

Estimate, of Working Capital 
Physical Plant and Other 
Fixed Capital Investments 

VI - Estimates of Production Cost 
VII-A - Procurement Plantilla and 

Labor Cost 
VII-B - Production Plantilla and 

Labor Cost 



IExhibit 

PROJFDTFD CASH FLOW STATEff!TS 

Net Income 

Add: lion-Cash Expense 

Depreciation 
Amortization of Organizational 

Expense
 
Income Tax
 
Interest Expense
 
Proferred Dividends
 

Tota I
 
Less: Hon-Cash Income
 

Accounts Rcccivable
 

Cash Generated 3y Operation 

Add: Non-Operating Cash Sources 

Common Stock 
Preferred Stock 
Long-Torm, Borrowing 
Short-Term i3orrowing 
Accounts Receivables Collection 

Tota 1 

Cash For Non-Oporating Disbursements 

Loss: lon-Operating Disbursenents 

Fixed Assets 
Organization and Pro-operat

ing Expense 
Finished Goods Inventory 
Mate.rials and Supplies Inventory 
Payment of Long-Term Loans 
Payment of Short-Term Loans 
Payment of Interest 
Payment of Income Tax 
Payment of Pre;furred Dividends 
Redemption of Prefe rrcd Dividends 
Payment of Conmor. Stock Dividends 

Total Non-Operating
 
Disbursements 


Not Cash Receipts or Disbursements 


Cash 3eginning 

Cash End 

Pre-

Operation FIRST 


110,592 


733,500 

34,000 
35,968 

216,000 
180,000 

1,310,060 

248,000 

1,062,060 

2,500,000 500,000
1,000,000 1,000,000
6,000,000 

- 1,800,000 
-

9500,000 3.300.000 

9,500,000 4,362,060 

8,900,000 

340,000 
1,119,180 

820,800 
600,000 

9,240,000 2.532,980 

260,000 1,822,080 

260,00 21082.080 

SECOND 

654,884 


733,500 

34,000 
269,236 
14 4,000 
180,000 

2,015,620 

248,000 

1,767,620 

1,200,000 
268,000
 

1,448,000 

3,215,620 

107,920 

600,000 
1,800,000 

216,000 
35,968 

2,759,888 

455,732 

2,082,080 

2.5377812 

THIRD 

1,095,394
 

733,500 

34,000 
458,026 
48,000 

180000 

2,548,920 

248,000 

2,300920 

400,000 
248,000
 

648.000 

2,948,920 

107,900 

600,000 
1,200,000 

14,000 
269,236 
360,000 

2,681,136 

267,784 

2.537,812
 

2.805,596
 



PROJF.CThD CASH FISO 

Not Income 

Add: Non-Cash Expcnse 

Depreciation 
Amortization of Organizational 

Expense
 
Income Tax
 
Interest Expense
 
Preferred Dividends
 

Tota 1
 
Leso: lion-Cash Income
 

Accounts Rucuivable 

Cash Generated 3y Operation 

Add: Non-Operating Cash Sources 

Comon Stock 
Preferred Stock 
Long-Term 3orrowings 
Short-Turm Bnrrowings 
Accounts Receiva"bles Collection 

T o t a 1 

Cash For on-0Operatinj' Disoursoments 

Less: Pon-Operating Disbursonents 

Fixed Assets 
Organization and Pre-operating 

Expense 
Finished Goods Inventory 
l-atrials and Sunnlis Inventory 
Payment of Lorg-Tern Loans 
Payment of Short-Tern Loans 
Payment of Interest 
Payment of Income Tax 
Payment of Preferred Dividends 
Redemption of Preferred Dividends 
Payment of Cogr.mon Stock Dividends 

Total Vonl-Operating
 
Disbursements
 

Not Cash Receipts or Disbursements 

Cash Beginning 

Cash End 

STATEL!ElTS 

FOURTH 

1,209,900 

733,500 

34,000 
507,100 

180,000 

2,664,500 

248,000 

2,416,500 

248,000 


248,000 

2,664,500 

600,000 
400,000 
48,000 

458,026 
180,000 

1,000,000 

2,686.026 

21,526) 

2,805,596 

2,784,070 

FIFTH
 

1,310,700 

733,500 

34,000 
550,300 

90,000 

2,718,500 

__248,000 

2,4700 

248,000
 

__248,000
 

2,718,500 

600,000 

507,100 
270,000 

1,000,000 
300.000 

2,677100 

4,1,00 

2,7814070 

2,8250470 

SIXTH 

1,411,500 

733,500 

34,000 
593,400 

2,772,400 

2,8,000 

2.524.400 

248.000 

248,000 

2,772,400 

600,000 

550,300 

400.000 

1,550,300 

1,222,100 

2,825.470 

4.047.570 

J
 



Exhibit II 
FROJLCT .D L.C.; SiE.ET 

Pre
O.rations FIRST SECOLD THIRD FOURTH FIFTH SIXTH 

ASSETS 

Cash 
Accounts Receivable
 
Inventories
 

Finishcd Goods
 
Row "aterials
 
Supplics
 

Total Current Assots
 

Fi-ed Asstets (!;ct) 

Organizational and Prc-operating Exponses (1!,t; 

Total Assets
 

1.13ILITTES Idj c".IDX.RSP EQUITY 

Short-Term Loans 
Accrued Irccme Tay. 
.ccrued Intere-st 
Dividends Payable
 

Proferrcd
 
Comrmon
 

Total Current Liabilities 

inng-Ttrn Loans 

Total Liabilities 

Owners' iquity 
Preferrd 
Cc=on 
Retained Earnings 

Total Owners' Equity 

Total Liabilitics and Owners' Equity 

260,000 2,082,080 2,537,812 2,805,596 2,784,070 2,825,470 4,047,570 
248,000 248,000 248,000 248,000 2L8,000 248,000 

1,119,180 1,227,100 1,335,000 1,335,000 1,335,000 1,335,000
750,000 750,000 750,000 750,000 750,000 750,000
70,800 70,800 70.800 70,800 70,800 70.800 

260,000 4,270,060 4,833,712 5,209,396 5,187,870 5,229,270 6,451,370 
8,900,000 8,166,500 7,433,000 6,699,500 5,966,000 5,232,500 4,499,000 

340,000 306,000 272,000 238,000 20U .000 11'0,000 136.COO 

12,742.560 12538.,712 12.116896 11.357,870 10,631.770 11.086 170 

1,800,000 1,200,000 400,000 
35,968 269,236 458,026 507,100 550,300 593,400

216,000 144,000 48,000 

180,000 360,000 180,000 180,000 
300, 000 00.000 500,000 

2,231,968 1,973,236 1,C86,026 987,100 950,300 1,093,400 
6,000,000 5.400, 000 4,800,000 4,200,000 3,600,000 3, 000, 000 2,L0O.000 

6,000,000 7.631,968 6.773,236 5,286.026 L,587,100 3,950,300 3.L93.400 

1,000,000 2,000,000 2,000,000 2,000,000 1,000,000
2,500,000 3,000,000 3,000,000 3,000,000 4,000, COO 5,000,000 5, COO, 000 

110, 592, 765,L.76 1,860,870 1,770,770 1,681.L70 2,592.970 

3,500,000 5,110.592 5.765,76 6.860,870 6,770,770 6.681L70 7.592.970 

9,500.000 12,7L2560 12.538,712 12,1L6,896 11,357,870 10.631,770 l1.086.370 

http:765,L.76


FROJECTWD 1YCO'T '! D 7:*,PCsL S :T 

Annual Sales 
Oil 
Flour 
Bristle Fiber 
Mattrcss Fiber 

Total Annual Sales 

Cost 	of Sales 
Fixed Cost of Production 
Vari;able Cos;t of Production 

Total Cost of Sales 

Gross Margin 

Operating Exncnses 
Administrativc, Sales and General Expense 
PILCO- Levy 
Fiber Inspevction Fees 
FinLncil Expenses 

Long-Tcrr, Loan 9% 
Short-Term Loan 12% 
PrfeVrred Shares 919 

Total Operating Lxpenscs 

Income: Be.-forL Tax 
Corporate Income Tax 

Net Income 

Rate 	of Return on: Initial 
Capital Investment (P12,800,000) 
Net Worth (P 5,000,000) 
Cormnon Stock (P' 3,000,000) 

FI!,T 

7,905,6C 
1,071, ,00 
1,555,200 
1.632,960 

12,165.360 

2,30.,00C' 
7.769,30O 

10,072,800 

2,092.560 

926,000 
36,000 
48,000 

540,000 
216,000 
180,000 

1.946,000 

146,560 
35,968 

110,592 

0.86% 
2.21% 
3.69% 

SEC0:D 

9,772,"00
 
1,321, 000 
1,922.!.CO 
2.010 .520 

15.0-17,720
 

2,500,000 
9.(03,100 

12,,163, 100. 

2,871-620 

1,046,000
 
10,500 
54,000 

486,000 
10,000 
180,000 

1,950,500 

924,120 

269,236 


54.884 


5.12% 
13.10% 
21.83% 

THIRD 

10,869,600 
1,473,200 
2,138,.00 
2.2L5.920 

16,726,520 

2,560,000 
10,6L2,10 

13.212.1C 

3,PL.,420 

1,166,000 
45,000 
60,000 

432,000 
48,000 

180,000 

1,931,000 

1,553,420 
L58.026 


1,095,79 

8.56% 
21.91% 
36.51% 

FCURTH 


10,980,000
 
1,480,000 
2,160,000
 
2,2(8,000 

16, 96.000
 

2,560,000 
10,790,000
 

13.3'5C. 000, 

3.516,000 

1,166,000 
45,000 
60,000 

378,000 

180,000 
1,829,000 

1,717,000 
507,100
 

1,209,900
 

9.45% 
24.20,4 
40.33% 

FIFTH 

10,900,000
 
1,488,000 
2,160,000 

S2,268,000 

16,896,000 

2,560,000
 
10,790,000 

13.350,000
 

3546.000 

1,166,000 
45,000 
60,000 

324,000 

90,000 
1.685.000 

1,861,000 
550,300 

1,310,700 


10.24" 
26.21; 
43.69% 

SIXTH 

10,980,000 
1,488,000 
2,160,000 
2,268,000 

16.896,000 

2,560,000 
10,790,000 
13,350.000 

3.5L6.00 

1,166,000 
45,000 
60,000 

270,000 

1.541.,000 

2,005,000 
593,500 

1,411.500
 

11.02 
26.23j 
47.055 

http:3.5L6.00
http:13.212.1C
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Exhibit IV 

ESTIMATES OF WORKING CAPITAL
 

Inventory (at 100% canacity)
 
Materials and Supplies
 

Coconuts (30 days)
 P 750,000

Flour and Barginj (90 days)
 24,000
Baling Strip (90 days)
 36,000
Solvents (30 days)
 9,000
Refrigerants (30 days)
 1,800

Total Materials and Supplies P 820,800
Finished Goods
 

Oil (30 days) F 769,600

Flour (30 days) 77,100
Bristle Fiber (30 days) 120,640
Mattress riber (30 days) 151,840

Total Finished Goods 1119,18
Less: lon-cash Expense 

Allocated Depreciation
 73,350 
Total Cash Outlay for Finished
 

Good
 1,045,830 

Two Months Cash Outlay for Administrative
 
and Sales: 

(Total Cash Outlay,
 (Amortization of Orgn and
 
1st year) Pre-oDerating Exn.)
 

12 

(1,04 ,000) - (34,000)
 
12 x 
 2 168,300 

One Month Cost of Production Cash Outlay:
 

(Cost of Production, 1st year) - (Depreciation) 
12
 

(11,192,000) - (733,500) 
871,550 

Accounts Receivable (60 days)
 248,00010% Contingencies of above
 
337,600 

Tota 1 P3,492,080 

Sa y 
F3,500,000 



Ddhibit VPHYSICAL ?L1T S)DCTH7- T'I7.D CAPITL T.lV_:?= hit 

Preliminary Coir 
ts General (Common) Procure- Plant Processing Oil and Fiber Tota 1 

Plant Assets ment Services Plant Flour Plant Plant 

'ement - v6/sq. m. 
90,000 60,000central Plant Site 6o,ooo 240,000 90,000 1,560,000
60,000)

)Buying Station Sites (four locations) 960,000 
Buildings: j5/sr. ft. 

._ministrative Buildings 200,000
Suyinr Staticns (four locations) 80,000 
Husking anu Shelling Sheds 360,000 
Factory Building 90,000 
HLant Services (including boiler house, etc.) 50,000 
Warehcuses (coir, flour, store rooms) 100,000 

)
)
) 

)
) 

icooo) 

100,000) - 980,000 

Office Eauipment, Furniture, Fixtures 10,000 10,000 5,000 5,000 5,000 5,000 40,000 

Transport an, Stevedcorinj '-acilities 2,391,000 2,391,000 

Off-sites -nd Ccccnut H-ndling Factory 45,000 65,000 198,000 139,600 447,600 

Installe~d Cost of -Mchinery & Eouipment 1,327,500 1,500,000 2,827,500 

Contincency Z Kisc. Items - about 10t of 
Fhysical Flant .ssetn 40,000 209, COO 37,000 55,400 147,500 165,000 653,900 

Total Fixed C2-pital Investment 455 000 3,955,000 380,000 650,00 1,630,000 1,830,000 8,900,000 

.ote: 

Deprecir-tion 

Taxes & Permits -

- 10; (excluding land) 39,500 275,500 29,000 56, ooo 157,000 176,000 

1 (excluding machinery 
and off-sites) 4,000 38,900 1,820 5,100 3,020 3,300 

Insurance - l (excluding land) 3,950 27,550 2,900 5,600 15,700 17,600 

IEintenance and Repair r 15' depreciation 
(rounded - 000) 6,000 41,000 4,000 3,000 24,000 26,000 



PHYSICAL PLUNT lD CTHR FIX-D CAPIT.AL INI . 7 Dchibit V 

Physical Assets General (Common) 
Plant Assets 

Procure-
ment 

Plant 
Services 

Preliminary 
Procesing 

Plant 
Oil 

Flour 
and 
Plant 

Coir 
Piber 
Plant 

Tota 1 

Land & Site Improvement - P6/sq. m. 
Central Plant Site 
Buying Station Sites (four locations) 

Buildings: 2'5/sa. ft. 
.dministrative Buildings 
Euying Stations (four locations) 
Husking anu Shelling Sheds 
Factory Building 
Plant Services (including boiler house, 
Warehcuses (coir, flour, store rooms) 

Office Equipment, Furniture, Fixtures 

Transport and Stevedoring Facilities 

Off-sites nnd Cocenut H-ndling Factory 

Installed Cost of Vhchinery & Ecuipment 

Contingency & Misc. Items - about 10%of 

etc.) 

60,000 

200,000 

100,000 

10,000 

45,000 

240,000 
960,000 

80,000 

10,000 

2,391,000 

65,000 

90,000 

50,000 

5,000 

198,000 

90,000 

360,000 

5,000 

139,600 

60,000 

90,000 

5,000 

1,327,500 

60,000) 

)
)
)

100,000)
)
) 

5,000 

1,500,000 

)1, 560,0Co 

- 980,000 

40,000 

2,391,000 

447,6oc 

2,827,500 

Physica Plant assets 
Total Fixed Capital Investment 

40,000 

455,000 
209, 000 

3,955,000 
37,000 

380,000 
55,400 

650,000 

147,500 

1630,000 

165,000 

1,830,000 

653.900 

8,900,000 

Note: 

Deprecir-tion - 10% (excluding land) 

Taxes & Permits - 15 (excluding machinery 
and off-sites) 

Insurance - 1 (excluding land) 

Naintenance and Repair r 15' depreciation 
(rounded - 000) 

39,500 

4,000 

3,950 

6,000 

275,500 

38,900 

27,550 

41,000 

29,0o 

1,8:0 

2,900 

4,000 

56,000 

5,100 

5,600 

3,000 

157,000 

3,020 

15,700 

24,000 

176,000 

3,300 

17,600 

26,000 

http:CAPIT.AL


7STIF'TES CF CDUCTCH CO2TS Exhibit VI75,CCO,000 nuts/year 

ITEI OF OPMR.TING 
COSTS Cot 

cost 

Preliminary 
Processing 

Plant 

Oil 
Flour 
'lant 

Coir 
Fi er 

Plant 

Produ ction 
Planning & 

Cont rol1 

Procure-

mert 

Plant 

Services 

FixeC 

Costs 

Vari ble 

'Direct Materials and Supplies: 
Coconuts - C P100/100o 
Flour B-gging Lhterial s -

7,500,000 
7,500,000 

C7sts 

e i22/ton 
Baling Straps C-!2/bale 
Solvents (500 pd) C 2 O.6 Q/gal.
Refrigerant r 20A of solvent costs 

Direct Labor and Supervision 
Utilities 

81,840 
120,000 
90,000 
18,000 

2,363,100 1,709,220 

81,840 

90,000 
18,000 

280,860 

120,000 

373,020 617,940 

81,840 
120,000 
90,000 
18,000 

1,745,160 
Power 0 _O.05/kwh 
Fuel and Oil: 3 jeeps C 112/day 

12 trucks 0 ;20/d=y 
2 tug-boats e P18Q/day 

246,000 
10,800 
72,000 

108,000 

12,000 108,000 126,oo 
10,800 
72,000 

246,000 
10,800 
72,000 

1intenance and Repair 

Indirect Labor and Supervision 

Labor Overhead - 20g. salaries 

109,000 

961,680 

8,000 24,000 26,000 
-

6,ooo 
166,920 

108,000 

41,000 
533,340 

4,000 

262,420 

54,500 

692,280 

108,000 
54,500 

269,400 
and wages 

Administrative Overhead - @ 20% 
664,950 341,840 56,170 74,600 33,380 106,680 52,280 262,050 402,900 

labor overhead 
Taxes and Permits 

Insurance 

Depreci:tion 

133,000 

56,140 

73,350 

733,500 

68,300 

5,100 

5,600 

56,000 

11,200 

3,020 

15,750 
157,500 

14,900 

3,300 

17,600 

176,ooo 

6,700 

4,000 

3,950 

39,500 

21,400 

38,900 

27,550 

275,500 

10,500 

1,820 

2,900 

29,000 

66,500 
56,140 

73,350 
733,500 

66,500 

Total (rounded to nearest 
10,000) 13,350,000 2§210,000 850,000 930,000 260,000 8.740.000 360.000 2,560.000 10,750,000 



EXEIBIT VII-A
 

PROCUREMENT PLA4TILLA AND LALOR COST
 

A. Supervisory, Clerical and 
Security Personnel 

Number of 
Positions 

Annual 
Rate 

Total 
Labor Cost 

Cagayan de 
Oro City Alubijid Catarman Medina Kinogitan 

B. 

Procurement Manager 
Resident Managers 
Coconut Buyers 
Bookkee£p ers 
Fecc.Lving Clerks 
Securitv Personnel 

Sub-Total 

Line Personnel 

1 
'4 

6 
12 

33 

12,000. 
8,400 
6,000 
3,600 
3,000 

12,000 
33,600 
30,000 
18,000 
18,000 
25,1.9 20 

137,520 

F 
F 
F 
F 
r 
F 

12,000 

6,000 
3,600 
6,000 
8,640 

36,240 

8,400
6,000 
3,600 
3,000 

25,320 

8,400 
6,000 
3,600 
3,000 
4,3~20 

25,320 

8,400 
6,000 
3,600 
3,000 
4,320 

25,320 

8,400 
6,000 
3,600 
3,000 
4,320 

25,320 

i. Yard Personnel 

.1,re~ Foreme~n 
Yard Labcr~rs 
Dargu Unloaders 
Jeep Drivers 
Carriers-Loaders and 
Unloaders 

Sub-Total 

6 
54 
12 
13 

25 

110 

2,700 
1,800 
1,800 
2,iG0 

1,800 

16,?10 F 
97,200 V 
21,600 V 
28,080 V 

45,000 V 

208,080 

5,400 
25,200 

(21,600) 
19,440 

30,600 

2,700 
18,000 

2,160 

3,600 

33,660 

2,700 
18,00 

7,200 
2,160 

3,600 

33.660 

2,700 
18,000 

1,200 
2,160 

3,500 

33,660 

2,700
18,000 

7,200 
2.160 

3,600 

33,60 



2. Trucking
 

Truck Drivers
 
Truck Assistants
 

Sub-Total
 

3. Barging 

boats Personnel (2)
 
Patron
 
1st Officer
 
2nd Officer
 
Engineers
 
Radio Operators
 
Oiler
 
Cook
 
Deck-hands
 

Barges Personnel (9)
 
Patron
 
Crew
 

Sub-Tctal
 

Tota 1 

Number of 

Positions 


12
 
12
 

24
 

2
 
2
 
2
 
6
 
2
 
2
 
2
 
4
 

9
 
18
 

49
 

216 

Annual 

Rate 


2,160 

1,800 


6,720 
5,400
 
4,320 
4,800 
3,000 
2,160 
2,160 
1,800 

2,700 

1,800 


Exhibit VII-A (2) 

Total Cagayan de 
Labor Cost Oro City Alubijid Catarman Medina Kinogitan 

25,920 V ( 25,920) 25,920 
21,600 V ( 21,600) 21,600 

47,520 47,520) 47,520 

13,440 
10,800 

F 
F () 

8,840 
28,800 

F 
F 

( Cost Allocated ) 

6,000 
4,320 

F 
V 

( equally to the ) 

4,320 
7,200 

V 
V 

C three) 

24,300 F M

32,400 V 

140,220 (140,220) - 46,740 46,740 46,740 

533,340 116,880 99,300 105,720 105,720 105,720 

Q
 /9 



EXHIBIT VII-B
 

PRODUCTION PLANTILLA & LABOR COST
 
(Excluding Procuremunt Division)
 

Production General Preliminary
Number of Annual T3tal Planning Plant Processing Oil-Flour Coir Fiber 
Positions Rate Annual Cost and Cont. Services Plant Plant Plant
 

A. Indirect Labor & Supervision
 

1. Management & Supervisory
 

Production Manager 1 18,000 18,000 F 18,000
 
Superintendents 4 12,000 48,000 F 12,000
 12,000 12,000 12,000
Chief 	Engineers 1 12,000 12,000 F 12,000
tunervisors:
 
Utility Sect.(Prof. M.E) 1 7,200 F 7,200
 
Maintenance Section
 

(Prof. I.E.) 1 7,200 F 7,200
 
Quality Control (Chemist) 1 7,200 F 7,200
 
Uarehousing & Oil Storage 1 6,000 F 6,000
 

2. 	Technical and Clerical
 

Industrial Engineer 3 7,200 21,600 21,600r
Chemical Engineer 2 7,200 14,400 F 7,200 7,200
Laboratory Tech. (Chemists) 3 3,600 10,800 F 10,800 
Chief Clerk 1 3,600 3,600 F 3,600 
Secretary 1 3,000 3,000 3,000 
Clerks 20 2,400 48,000 16,800 2,400 14,400 7,200 7,200

F 
F 



3. Non-Clerical Positions
 

Operators & Technicians:
 

Utility ' Maintenance
 
Section
 

Doiler Tenders
 
Fuel briquetting
 
Mechanics
 
Electricians
 

Skilled Labor:
 

Asst. Eoiler Tenders
 
Mechanics
 
Electricians
 
Plumbers
 

Semi-Skilled Labor:
 

Security Perscnnel
 
Maintenance Helpers
 

Production General 
 Preliminary

Number of Annual Total 
 Planning Plant Processing Oil-Flour Coir Fiber
Positions Rate Annual Cost 
and Cont. Services Plant
 Plant Plant.
 

3) 
3 )-
6) 

3,240 
) 
)-
) 

58,320V 58,320 

6) ) 

3) ) 
3 )-
3) 

2,700 )-
) 

29,700 V 29,700 

2) ) 

24 ) 
6) 

2,160 ) 
) 

64,800 F 64,800 

/
 



Utility La'or: 

Nu er of 
Positions 

Annual 
Rate 

Totzl 
.innualCost 

Procuction 
Pldnning
and Cost 

General 
Plant 

Services 

Preliminary 
Processing 

Plznt 
Oil-Flour 
Plant 

Coir Fiber 
Plant 

4. 

Laiuor.. to.7y 3 
,.arehousng & Stores 12 
.2ctory cusekeeping 18 

Cunting~ency (Shifting 
Liffei-ntials and Provisions 
ror Acdiio.nal Position) 

) 

) 
1,800 

)
)- 59,400 V 

16,720 

59,400 

15,400 

Su"-Total 132 166,920 262,420 ( 16,400) ( 26,400) ( 19,200) 

8. Jirect L.Iar and Supervision 

Included in Direct Supervision and 
clerical labor cost 

1. 3upervascy and Clerical 
Pfozsitionzi:-

Plant Jupterintendent 
Cnemicai 7nigineer 

(.zolvent Extraction) 
Clerx-Z 
?lant Su'crvisors 
Shift Supervisors 
Foremen: 
Huskli., 
Shlell.ng 

(3) 

(1) 
(12) 

3 
18 

3) 
3) 
3) 

12,000 

7,200 
2,400 
9,000 
7,200 

3,900 

36,000 

7,200 
28,800 
27,000 

129,600 

35,100 

F 

F 
r 
F 
F 

F 

12,000 

14,400 
9,000 

43,200 

35,100 

12,000 

7,200 
7,200 
9,000 

43,200 

12,000 

7,200 
9,000 

43,200 

c-I 
x 

0* 

rt 

I-. 

/ .~i 



2. Direct Labor:
 

Operators & Technicians 

Material Preparation
 
Extraction
 
Desolventization
 
Milling and bagging 
De:fictring 
Coir Drying and baling
 

Skill.c Labor:
 

Material Prepzration 
Extraction
 
Desolventization
 
Defibering
 
Coir Drying and Baling
 

Semi-Skilled LaDor
 
(Piece. work):
 

Hsk~ing 

Utility Labor: 

tusking 
Snelling 
Retting 
Flour bagging 

Preliminary
Number of Annual Total Processing
Positions Rate Annual Cost Oil-Flour Coir Fiber
 
Plant
 Plant Plant
 

15 
3 

) 
) 

3 
6 

12 

)
) 

3,240 184,680 F 
87,480 97,200 

18 ) 

15 ) 
3) 
3 )
6) 

2,700 97,200 F 56,700 40,500 

360 )
270) 

2,160 1,360,800 V 1,360,800 

I

18 
9 
9 
6 

) 
) 
) 

1,800 

F 
F 
F 
v 

N



Number of 

Positions 


Dcfibering	 60 )

Material rianaling: 
Preliminary Proc. 90 )

Oil-Flour Plant 12 )
 
Coir Fioer Plant
 18 )
 

3. 	 Contingency (Shift Differentials 
for Supervisory Employees) 

Sub-Total 	 925 

inual 

Rate 


1,800 


Total
 
Annual Cost
 

V
 
399,600 V
 

V
 
V
 

50,920 

2,363,100 

Preliminary
 
Processing
 

Plant
 

226,800
 

8,920 

1,709,220 

Oil-Flour 


Plant 


32,430 


25,680 


280,860 


Coir
 
Fiber
 

Plant
 

140,400
 

16,320
 

373,020
 

I-,. 
t. 

1-4 
8-4 

(-3, 


