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united Nations Ir.dustrial Development Organization 
General Services Division 
Department of Administration 
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Austria 

Gentlemen: 

Atte~t~on: u. Loeser 
Officer-in-charge 
Feasibility Studies Branch 
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637•3 ~ .... 

Re: Project No. DP/RAS/85/010 Contract No. 90/107P 
Preparation of 3 Market/Opportunity Studies 

we are pleased to submit our final report on the Philippine 
Industrial Investment Opportunity Study on the Manufacture of 
Fiberglass St~and Ma:s, Woven Mats, and Filaments. 

The study was conducted in accordance with the UNIDO Manual 
for the Preparation of Industrial Feasibility Studies. The 
report covers the following aspects: 

o Project background and history 
o Market and plant capacity 
o Material inputs 
o Plant location 
o Project engineering 
o Plant organization and overhead cost 
o Manpower 
o Project implementation 
o Financial evaluation 

The financial evaluation used the Computer Model for 
Feasibility Analysis and Reporting (COMFAR). 
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This st.ud~ was prepared ~ainly to provide prel1m1nary ~roaj 
indications ot the viability of t.he project and is nnt 1T1.:-,'lnt. t.> 
serve as a detailed project feasibility study necessdry f0r 
project implementation. Moreover, it 1s understc,cc tt1at -::11e 
results of the study may not be rPalized 1f there ~re cha~ses '" 
the environment that may require revision in any of ~ne crit1ca1 
assumptions used. 

we will be glad to discuss any question you may have on this 
report. 

Very truly yours, 
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1 • EXECUTIVE SUMMARY 

This opportunity study looks into the possibility of 
setting up ~plant in the Philippines for the manufacture of 
fiberglass products, particularly strand mats, wo,·en mats, 
and fiberglass filaments for fiberglass reinforced plastic 
( FRP) products. Glass wool , which is used to manufacture 
insulation products, is excluded from the study. 

The project is envisioned as an ASEAN Industrial Jcint 
Venture (AIJV) project whose products will enjoy~ margin of 
tariff preference of 90 per cent to be extended by 
participating ASEAN coun~ries within 90 days from the start 
of commercial production for a period of four years and r.an 
be extended for another period of four years. These 
products will also enjoy the exclusivity privileges for 
three years, meaning no production capacity is al1owed to be 
established within the ASEAN Region for similar products 
unlass 75 per cent of the production is exported outside the 
Region. 

The project will be participated in by nationals of at 
least two ASEAN countries with a minimum of 51 per cent 
ASEAN equity and a mln1mum equity contribution of five per 
cent from natio;1als of each participating country. 

The proje,"":t wi 11 enjoy incentives from the Philippine 
Board of Investments. The manufactura of fiberglass 
products is listed as a pioneer enterprise in the Investment 
Priorities Plan (IPP). With this classification, the 
project may avail of tariff-free importation of equipment 
and a six-year tax holiday. It could also be wholly 
foreign-owned. 

1.1 MARKET AND PLANT CAPACITY 

l.1. 1 Demand and Market Study 

Interviews with major users indicate 
that the consum~t ion of f i berg 1 ass products 
in the Philippines in 1988 was about 530 
metric tons. As shown in the table below, 
strand mats comprised 70 per cent of the 
domestic market while woven mats and 
fiber~lass filaments accounted for 20 per 
cent and ten per cent, respectively. 
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Product 

Strand mats 

volume 
(MT) . 

Per Cent 
Share 

Woven mats 
Fiberglass filaments 

370 
105 

S5 

70 
20 
10 

Total 530 100 
------ --------------- ---------

The major users of strand mats l n the 
Philippines are the manufacturers of 
-furniture. These users account for 40 per 
cent of domestic consumption of strand mats. 
The other users are the manufacturers of 
boats; industrial storage tanks; roofing 
materials; car components sush as auto 
bodies, bumper5, and fenders; pickup tops; 
water tank5; bathtubs; safety helmets; and 
motorcycle accessories. 

woven mats are used mainly by the 
manufacturers of yachts and pleasure boats. 
Other users include manufacturers of 
industrial storage tanks and small chairs. 

Fiberglass filaments are used mainly in 
the manufacture of industrial pipes and 
storage tanks. 

The estimated 1 988 A SEAN ex )Ort market 
(Indonesia, Malaysia, Singapo· , and 
Thai l ar.d) for fiberglass products was 7, 100 
metric tons, broken down as follows: 

(me<:.ric tons} 
Strand Woven Fiberglass 

Country Mats Mats Filaments Total 

Indonesi:i 1,245 85 330 1, 660 
Malaysia 790 45 45 880 
Singaport) 765 765 1, 530 
Thailand 2,110 300 600 3,010 

------ ----- ---------- -----
Total 4,910 1 '195 975 7,080 

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

The major ASEAN country markets for 
strand mats are Thailand and Indonesia. The 
strand mats are used in the manufacture of 
water and chemical storago tanks, seats, 
boats, roofing materials, and industrial 
pipes. 
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For woven mats, the major country 
markets in t~e ASEAN Region are Singapore and 
Thai 1 and. s i ngapore uses the woven mats in 
the manufacture of yachts and p1easure boats 
for export mainly to the United States and 
Malaysia. Thai land uses woven mats in the 
manufacture of chemical storage tanks for 
petrochemical plants. 

The major country marke~s for fiberglass 
f i 1 amen ts are Thai land and Indonesia. The 
filaments are used in the manufacture of 
pipes. 

Interviews also indicate a projected 
growth of 20 per cent per annum in the demand 
in the Philippines for the various fiberglass 
products. For the ASEAN market, fiberglass 
products are projected to grow at 20 per cent 
per annum for Indonesia, Singapore, and 
Thailand and.15 per cent for Malaysia. The 
growth may be attributed to the substitution 
of Gteel and metal materials by fiberglass 
products in the manufacture of industrial 
storage tanks and pipes, and expansion in the 
usage of fiberglass materials in the 
manufacture of other products. Fiberglass 
materials also now find application in the 
manufacture of irrigation channels; 
components for electrical appliances; 1 ight 
civil engineering structures; leisure crafts 
such as canoes and motor boats; litter bins; 
flower pots; and novelty items. 

The total domestic demand for fiberglass 
products is projected to reach 1 ,320 metric 
tons in 1993 and 17,000 metric tons by 2007. 
The breakdown of projected demand volumes in 
metric tons by type of fiberglass product is 
shown be 1 ow. Total demand for f i berg lass 
products for the other four ASEAN countries 
combined is estimated at 17,200 metric tons 
by 1993 and 210,760 metric tons by 2001. 
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Year 

1993 
1994 
1995 

2002 

2007 

Strand 
Hats 

930 
1,100 
1,330 

4,780 

11,900 

1 . 1 • 2 
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Other ASEAN Total 
Phili~~ines Coun~ries A SEAN 

Woven Fiberglass Total Total Total 
Mats Filaments Fiberglass Fiberglass Fiberglass 

260 130 1,320 17 ,200 18,520 
320 160 1,580 20,550 22,130 
380 190 1, 900 24,560 26,460 

1,370 680 ~.830 85,880 92 I 710 

3,400 1,700 17 ,000 210,760 227,760 

Sales and Marketing 

The project plans to supply about two 
thirds of the unfilled domestic demand for 
fiberglass fi1aments and mats in 1993. This 
local supply will substitute for fiberglass 
raw materials currently imported. There is 
no known local manufacturer or project to 
manufacture fiberglass filaments and mats. 

During the first year (1993) of 
commercial operations, the project plans to 
sell to selected ASEAN countries 3,570 metric 
tons of strand mats; 1 , 020 metric tons of 
woven mats; and 51 o metric tons of 
fiberglass filaments. These export sales 
volumes represent 31 to 35 pe1 cent of the 
unfilled demand for strand mats and woven 
mats in the other ASEAN countries; and 21 to 
25 per cent of the unfilled demand for 
fiberglass filaments in the other ASEAN 
countries except Singapore. 

In the next two years, when the project 
would have established a more effective 
distribution network, it will target a 
penetration rate of 76 to 80 per cent of the 
unfilled domestic demand for strand mats and 
fiberglass filaments, and 81 to 85 per cent 
for woven mats. For the ASEA~ market, 
penetration rates for strand mats and 
fiberglass filaments are expected to remain 
at the same level as in 1993 while the 
penetration rate for woven mats is projected 
to increase to 36 to 40 per cent. A summary 
of the sales forecast and market penetration 
rates is shown in the next page: 
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Philippine Market 

Demand 
Local Production 
Unfilled Dem1t0d 
Targeted Penetration Rate 
Project's Domestic Sales 

ASEAN Market 

Indonesia 
Malaysia 
Singapore 
Thailand 

Total 
Targeted Penetration Rate 
Project's Export Sales 
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(metric tons) 
Strand Mats Woven M,_,_,a=....t=s ___ _ 

1993 - 1994 1995 1993 1994 1995 

930 

930 
66 - 70 

630 

3,090 
1. 580 
1, 910 
5,240 

11,820 
31 - 35 

3,570 

1, 100 

1,100 
76 - 80 

840 

3,720 
1,820 
2,290 
6,290 

14 I 120 
31 - 35 

4,760 

1,330 

1, 330 
76 - 80 

1,050 

4,460 
?.,080 
2,750 
7,550 

16,840 
31 - 35 

5,950 

260 

260 
66 - 70 

180 

210 
90 

1, 910 
750 

2,960 
31 - 35 

1, 020 

320 

320 
71 - 75 

240 

250 
100 

2,290 
900 

3,540 
36 - .:o 

1,360 

360 

360 
81 - 85 

300 

300 
120 

2,750 
1, 080 
4,250 

36 - 40 
1,700 

Fibergla§s Fila~ 
1993 1994 1995 

130 

130 
66 - 70 

90 

830 
90 

1, 500 
2,420 

21 - 25 
510 

160 

160 
71 - 75 

120 

990 
100 

1, 600 
2,890 

21 - 25 
680 

190 

190 
76 - 80 

150 

1, 190 
120 

2 I 160 
3,470 

21 - 25 
650 
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Based on the targetei penetration rates 
for the domestic and export markets, about 85 
per cent of production w i 11 be exported to 
the ASEAN market while the remaining 15 per 
cent will be sold to the domestic market. 

The proposed selling prices for the 
domestic and export markets are shown in the 
following table: 

Fiberglass Product 

Strand mats 
Woven mats 
Fiberglass filaments 

* Ex-factory price. 

(US$ per MT) 
Domestic Export* 

2,550 
3,720 
1,950 

2,040 
2,960 
1'550 

Production and Plant Capacity Utilization 

The plant is capable of producing at 
full capacity 10,000 metric tons of 
fiberglass products. This is allocated into 
7,000 metric tons of strand mats; 2,000 
metric tons of woven mats; and 1,000 metric 
tons of fiberglass filaments. 

During the first year of operation, the 
plant wi 11 operate at 60 per cent of 
capacity. In the second year, capacity will 
be increased to 80 per cent. The plant will 
operate at full capacity on its third year of 
operation. 

1.2 MATERIAL INPUTS 

The major raw materials used in the manufacture of 
fiberglass products include sand, limestone, soda ash, 
feldspar, dolomite, fluorspar, and boric acid. Sand, 
limestone, feldspar, and dolomite are available locally 
while the rest have to be imported. Polyvinyl acetate, 
which is used as a binder, may also be sourced locally. 

At the plant's full capacity, total raw material 
cost is estimated at US$2.5 million. 

Total utility and energy cost for the project at 
full capacity is estimated at US$1.9 million. 
Electricity cost is estimated at US$911,000 at a cost 
of US$0.0316 per kilowatt-hour. Fuel oil and LPG costs 
are estimated to amount to US$341,000 and US$613,000, 
respectively. Unit cost of fuel oil is US$0.1553 per 
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liter while unit cost for LFG is ab:Jut USSJ.2526 ;er­
k i 1 ogr~rn. Water is estimated to ~ost ~:S$Z.2, C•OO at a 
unit cost of US$0.COC3 per liter. 

i.3 FLANT LOCATIO~ 

The proposed plant site is in the ou~skirts ~: the 
Iligan and Cagayan de Oro areas. Proximity tc the 
hydroelectric power complex of the r-iaticna1 Power­
Corporation is a major consideration because the 
manufacture of fiberglass products is power in.tensive. 
In the proposed site, the plant can connect directly to 
the Mindanao Grid and avail of electricity rates lower 
than that prevailing in the other areas in the country. 
Cost of land in the vicinity of Iligan and Cagayan de 
Oro is about US$2.2 per square meter. 

1.4 PLANT ENGINEERING 

The proposed project will require a 72,500-square 
meter lot. The plant and offices wi 11 o~cupy about 
54,40G square meters. Service facilities which include 
the waste treatment ~acility, the fuel oil storage 
tanks, and the batch system wil 1 require about 1e,i00 
square meters. 

Total cost of plant machinery and auxiliary 
equipment is estimated at US$25.4 million. All the 
plant machinery and equipment will be acquired from 
foreign suppliers and will cost about US$21 million. 
The aux i 1 i ary and service equipment which w i 11 be 
sourced locally is estimated to amount to US$4.4 
million. 

The manufacture of fiberglass products wi 11 use 
the direct-melt process. 

1. 5 ORGANIZATION M~D MANPOWER 

The plant is envisioned to be set up as a 
corporation which will be managed by a board of 
directors. The general manager will handle the day-to­
day operations of the project. There wi 1 l be three 
departments in the organization: the finance and 
administrative group, the marketing and sales group, 
and the production/plant group. Each group will be 
headed by a manager. 
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The project wi 11 employ a total of 156 workers. 
Of this number, 84 are classified as direct labor 
while the remaining 72 are grouped under indirect 
labor. The direct labor force consists of 12 skilled 
workers, 44 semiskilled workers, and 28 unskilled 
wor~ers. Aside from the plant personnel, there will be 
21 administrative personnel and 16 mark~ting officers 
and staff. 

1.6 PROJECT IMPLEMENTATION 

1. 7 

The preproduction phase of the project- will take 
two years. Activities during this period include: 
preparation of the feasibility study and engineer·ing 
specifications, site preparation, building 
construction, civil works, constructi0n of service 
facilities, installation of plant machineries, manpower 
training, procurement and 1 aboratory tests of raw 
materials, and test runs. 

r-INANCIAL AND ECONOMIC EVALUATION 

1. 7.1 Total Initial Investment Cost 

Total investment r~quirement for the 
project is estimated at US$47.6 million with 
801 incentives (tariff-free importation of 
equipment). The biggest investment is for 
production machinery and equipment, which is 
about US$21.0 million or 45 per cent of total 
investment. 

About 47 per cent of the total initial 
investment is foreign currency cost 
component, mainly for production machinery 
and equipment. 
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Amount Per Cent 
(US$000) Share 

Land 158.0 * 
s;te preparat;on and development 
su;ldings and civ;l works 
Auxil;ary and service facilities 
Plant machineries and equipment 
Transport and office equipment 

788.0 
8,274.0 
4,431.0 

20,978.0 
50.0 

2 
17 

9 
45 

* ---------- --------
Total fixed investment cost 34,679.0 73 

Preproduction capital cost 12,959.7 27 
---------- --------

Total initial investment cost 47,638.7 100 
---------- ------------------ --------

* Less than one pe cent. 

1 . 7. 2 Project Financing 

~inancing for the project will come from 
a combination of loan and equity investments 
to be made during the preoperating period. 
The schedule of financing is as follows: 

Amount Per Cent 
(USSOOO) Share 

Loan 
Foreign 16,673.5 35 
Local 11,909.7 25 

---------- --------
Subtotal 28,583.2 60 

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

Equity 
Foreign 7,622.2 16 
Local 11,433.3 24 

---------- --------
Subtotal 19,055.5 40 

---------- --------
Total 47,638.7 100 

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

Loans will finance about 60 per cent of 
the initial investment cost of the project. 
Foreign loans will cover 80 per cent of the 
production equipment cost. These 1 oans are 
assumed to have a term of seven years 
inclusive of a two-year grace period on 
principal, and interest of 12 per c~nt per 
annum. Local long-te:'"m loans are assumed to 
carry an interest rate of 20 per cent per 
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annum with a term of s~ven years inc1usive of 
a grace period of two )ears er. the principal. 

EQuity contributions will finance about 
40 per cent of the total initial investmen~. 
Of these equity contributions, 60 per cent 
•.tfi 11 come from local proponents and 40 per 
cent from foreign businessmen. ThP. latter 
would mainly be nationals of ASEAN 
participating countries. 

Production Cost 

Annual production cost at full capac~ty 
is estimated at US$14.9 million. The 
breakdottn of production cost is as follows: 

Amount 
(US$000) 

Per Cent 
Share 

Factory Costs 
Raw Materials 
Utilities 
Direct Labor 

2,550.D 
1I887. 1 

128.3 

17 
13 

1 
Repairs and Maintenance 
Spare Perts 
Factory Overhead 

To~al Factory Cost 

254. I 

508.2 
1,708.6 

----------
7,036.9 

2 
3 

11 
--------

47 

Ad~inistrative Overhead 
Sales and Distribution Cost 
Financial Costs 
Depreciation 

147.5 
1, 195.9 
3,598.2 
2,964.6 

1 
8 

24 
20 

1 . 1. 4 

---------- --------
Total Production Cost 14,943.1 100 

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

Commercial Profitability 

The results of the financial projections 
show that tht! project is viable. The 
project's financial internal rate of return 
is 22.7 per cent. Payback period for the 
project is six years (including the 
construction period). 



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

I 
I 
I 
I 
I 
I 
I 
I Year 

1 

I 2 
3 

I 
7 

15 

I 
I 
I 
I 
I 
I 
I 
I 
I 
,I 

- l i -

Internal Rate of Return (%) 
Payback Period (years) 
Net Present Value at 20% 

(US$ million) 
Breakeven * 

22.7 
5.97 

4.9 

(%of sales at full capacity) 33.4 

* Excluding f ina~cing. 

In the first year of production (1993), 
the net income is US$115,400 or 0.9 per cent 
of gross revenue. The net income w i 1 l 
increase and reach US$7.7 million or 33.9 per 
cent of the gross revenue at full capacity 
(1995). On the fifteenth year, ne~ income 
will be about US$9.0 million or almost 40 per 
cent of gross revenue. 

(usiooo} Net Income/ 
Gross Revenue Net Income Gross Revenue 

13,564.5 115.4 0.9% 
18,086.0 3,626.5 20 .1% 
22,607.5 7,664.4 33.9% 

22,607.5 7,327.2 32.4% 

22,607.5 8,978.8 39.7% 

Sens1t·iv1ty analyses were conducted on 
different scenarios to determine the ef feet 
of changes in critical variables on the 
financial viability of the project. The four 
scenarios assumed are: 

(1) The project is able to produce and sell 
only 80 per cent of capacity from years 
two to five and operate at full capacity 
thereafter; 

( 2) The export prices a re reduced to the 
lower end prices of fiberglass products 
in the .najor country ma;kets. The new 
export prices compared with those used 
in the base case are as follows (in US$ 
per metric ton): 

Product 

Strand mats 
woven mats 
Fiberglass filaments 

Export Price 
Base Case Case 2 

2,040 
2,980 
l. 550 

1,780 
2,370 
l '250 
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( 3) The project 1 s located in Batangas and 
has its own generator. 

( 4 ~ The pl ant capacity 1 s doubled to reach 
20,000 metric tons per year. The plant 
will operate at 6J per cent of capacity 
on the first year of commercial 
operations, increasing to 80 per cent on 
the second year. It w i 11 operate at 
f u 11 capacity on the third year. Eight 
per cent of the production volume wi 11 
be sold to the domestic market while the 
rest will be exported. 

The project is no longer viable under 
the second scenario where there is a 
reduction in the export prices of the 
fiberglass products. The internal rate of 
return is 18.01 per cent which is lower than 
the 20 per cent nurdle rate. 

In the first scenario where the project 
produces and s~ 11 s 80 per cent of capacity 
from years two to five, the internal rate of 
return is 20.44 per cent. Payback period in 
this case is six years and seven months. 

Locating the project in Luzon is viable 
with an internal rate of return of 21.21 per 
cent. A larger initial investment of US$50.3 
million, however, is needed in this scenario 
compared with US$47.6 million in the base 
case. 

Doubling the plant capacity is still 
viable with an internal rate of return or 
22.05 per cent. The export market 
penetration rates of 61 to 75 per cent 
(strand and woven mats) and 41 to 45 per cent 
(fiberglass filaments) in the first year of 
operation, however, are high and may 
therefore not be easy to attain. 
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case 1 Case 2 Cas~ Case 4 

Internal Rat.e of Return (%) 20.44 18.01 21 . 21 22.05 

Payback Period 
(years) 6.56 6.75 6. 17 6.06 

Net. Present. Value at. 20% 
(US$ million) C.8 (3.5) 2.3 7.4 

Breakeven* 

* 

(% of sales at full capacity) 33.34 39.73 35.53 34.20 

Excluding financing. 

1 • 7. 5 

Total 

Financial cash Flow 

The cash flow ~ummary for the 15-year 
period of the project is as follows: 

(us1000} 
Cash Total cash Surplus Cumulated 

Year Inflow Outflow (Deficit} cash Balance * 
1 13,988.710 13,044.890 953.816 953.817 
2 18,162.100 16,133.920 2,028.175 2,981.992 
3 22,683.600 17,273.190 5,410.408 8,392.400 

7 22,607.500 12,325.680 10,281.820 37,278.980 

15 22,607.500 13,214.990 9,392.507 115,087.000 

* Available for cash dividends to the extent. of retained 
earnings. 

1.8 CONCLUSION 

Based on the analysis of the market, preliminary 
technical assessment, and financial projections, the 
manufacture of fiberglass products particularly strand 
mats, woven mats, and fiberglass filaments in the 
Philippines appears to be a viable project. Despite 
the relatively small domestic market, the strong demand 
for fiberglass products in other ASEAN countries, 
particularly in Thailand, offers good prospects for the 
setup of a fiberglass plant in the Region. 



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

2. 

- 14 -

PROJECT BACKGROUND AND HISTORY 

2.1 PROJECT BACKGROUND 

The ASEAN countries have continuously sought to 
achieve indus~rial cooper~tion and economic progress in 
the Region as embodied in the Declaration of ASE~N 
Concord signed over ten years ago. One program that 
has been initiated for increased and meaningful 
industrial and economic ~ooperation is the ASEAN 
Industrial Joint Ventures (AIJV) program which 
conceives of the ASEAN private sector as the prime mover. 

Under the program, effective consolidation of 
markets can be achieved by granting AIJV products 
preferred access to the markets of participating member 
countries by way of margin of tariff preference. An 
AIJV project is participated in by nationals of at 
least two ASEAN countries with a minimum of 51 per cent 
ASEAN equity and mini mum equity contribution of five 
per cent from nationals of each participating country. 
A minimum margin of tariff preference of 90 per cent 
shall be extended by participating countries to the 
proposed product within 90 days from the start of its 
commercial production for a period of four years and 
can be extended for another period of up to four years. 

As an AIJV project, its products wi 11 al so enjoy 
the exclusivity privileges for three years, meaning no 
additional production capacity is al lowed within the 
ASEAN Region for similar products unless 75 per cent of 
the production is exported outside the Region. 

The United Nations Industrial Development 
Organization (UNIDO) has been working with the 
Committee on Industry, Minerals and Energy (COIME) in 
the identification, preparation, and promotion of AIJV products. 

It is in this light that UNIDO has engaged the 
services of SGV and Co. to prepare an investment 
opportunity study on the manufacture of fiberglass 
products, that is, strand mats, woven mats, and 
filaments. These are the raw materials USl~d in the 
manufacture of fiberglass reinforced plastic (FRP) 
products such as furnitures, small boals, and 
industrial storage tanks and pipes. 

The project will avail of incent ves from the 
Philippine Board of Investments (BOI). As a pioneer 
enterprise in the Investment Prioritie~ Plan (IPP), the 
production of fil::>erglass products wil; enjoy tariff-
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free importat1on ot equ1pment and a s1,-~~ar t~' 
holiday. It w1ll also earn ta' cred1ts on 1mr0rt~o ~aw 
materials for export products. A p 1 ~--n~.,:or enter-pr 1 se 
could also be wholly f0re1gn-owned. 

2.2 PRO~UCT COVE~AGE ANO DESCRIPTION 

Fiberglass is simply glass 1n tit'r-ous form. nie 
mater i a~ has several , nhe rent qua 11 ti es, suc.11 3S t1 i gh 
strength-to-weight rat10, d1mens1onal stabil1ty, 
res1stance to extreme temperat.ures 3nd corr0s10n, 
desirable electrical properties, ~nd ease ot 
f abn cation. 

Fiberglass may be used both 'iS a reinforcir'g and 
insulating P'laterial. Hie fiberglass produc~s ~-0,ere.:l 
in the study are, namely, strand mats, woven mats, and 
fiberglass filaments used in the man~facture of 
fiberglass reinforced plastic products. Fiberglass 
wool, which is mariufactured using a set of equipment 
different from that used to manufacture fiberglass ~ats 
and f i 1 amen ts, is exc 1 uded from the study. Fiberglass 
wool is used to manufacture thermal and acoustic 
insulation products. 

The description of the three fiberglass pr·oducts 
covered in the study are as follows: 

0 

0 

Fiberglass Strand Mats these are available in 
the form of chopped strand mats and continuous 
strand mats. Chopped strand mats refer to a range 
cf products constructed from 50 mi 11 i meter-1 ong 
glass strands which are randomly distributed to 
give minimum orientation of t~e glass strands and 
bound into mat. form by an emu 1 s ion or powder 
binder. 

The range of chopped strand mats includes a 
general purpose "medium bulk" mat with an emulsion 
binder; "fine split" mat, ideal for mould 
construction and backing gel coats; and a powder­
bound chopped strand mat specifically designed for 
ant i-corr·os ion app 1 i cations. 

Continuous stranrj mat 1 s a nonwoven mat of 
continuous fiberglass strands laid in a swirl 
pattern. This type of mat is primar1 ly used in 

closed mould application and ofters high 
mechanical strength, part-to-part consistency, and 
excellent mouldability. 

Fiberglass woven Mats - also known as f iherglass 
woven rovings, are heavyweight fabrics 
manufactured in a range of densities and widths 
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from input r~vings. woven rovings are used to 
impart high glass content and improved f lex·Jral 
and impact strength to the laminate. 

o Fiberglass Filaments - these can be supplied in 
the form of yarn and roving. Continuous filament 
yarns are made by twisting a single strand 
consisting of a large number of fiberglass 
filaments on to a milk bo-r.tle-shaped bobbin. A 
roving consists of many glass f i 1 amen ts gathered 
together to form a single untwisted strand. 

"Fiberglass" is the generic na:ne for fiberglass 
reinforced plastic (FRP) products. FRP is a composite 
of glass fibers (that is, strand mats, woven mats, and 
filaments), plastic resin, and additives. By selecting 
the appropriate combination of fiberglass 
reinforcements, resins, and process~ng techniques, tr.e 
designer can create a product or component that can 
meet the most demanding specifications. 

In the ASEAN Region, strand mats, woven mats, and 
fiberglass filaments are used in the manufacture of 
furnitures; small boats; and car components including 
auto bodies, pickup tops, bumpers, and fenders. They 
are also used in the manufacture of industrial stora3e 
tanks and pipes including joints, water tanKs, 
bathtubs, corrugated roofing materials, crash helmets, 
and motorcycle accessories such as fenders and saddle 
bags. 
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3. MARKET AND PLANT CAPACITY 

3.1 DEMAND AND MARKET STUDY 

3.1.1 Domestic Market - Philippines 

Interviews with major users indicate that the 
1988 consumption of fiberglass products for 
fiberglass reinforced plastic (FRP) products in 
the Philippines was about 530 metric tons (see 
Ta~le 1). Strand mats comprised about 70 per cent 
of the total domestic consumption of fiberglass 
products while woven ~ats and fiber~lass filaments 
accounted for 20 per cent and 10 per cent, 
respectively. 

Table 1 
Philippines 

Estimated Domestic Consumption 
of Fiberglass Products for FRP 

1988 

Product 

Strand mats 
Woven mats 
Fiberglass filaments 

Total 

Source: Interviews. 

Volume 
(MT) 

370 
105 

55 

530 
------------

Per Cent 
Share 

70 
20 
10 

100 
----------------

The domestic requirements for strand mats, 
woven mats, and fiberglass filaments were sourced 
from importations. In 1988, majority of the 
imported fiberglass products for FRP came from 
Japan and the United States, as shown in Table 2. 
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Table 2 
Philippines 

!•ports of Fiberglass Produets by Major Country Supplier 
1988 

Vol .... Value 

Per Cent Per Cent 

Country cf Origin MT Share ussooo Share 

Japan 192 37 456 42 

United States 150 29 349 33 

People's Republic of China 63 12 68 6 

raiwan 55 10 102 9 

Canada 18 3 18 2 

France 16 3 25 2 

Belgii.m 11) 2 25 2 

Hong Kong 8 2 13 

Australia 7 15 

Yugoslavia 7 15 

Netherlands 2 •• 14 

Singapore • •• 2 •• 
-------- --------- -------- ---------

Total 528 100 1,102 100 

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

• - Vol.-. less than one -tric ton. 

•• - Less than one per cent. 

Source: Foreign Trade Statistics of the Philippines. 

3.1.1.1 Fiberglass Strand Mats 

The 1988 local consumption of 
strand mats in the Philippines is 
estimated at 370 metric tons. This 
estimate is hased on interviews with 
major end users. 

As shown in Table 3, the major 
users of fiberglass strand mats in 1988 
were the manufacturers of furniture 
(chairs, benches, and table lamination), 
which accounted for 150 metric tons or 
40 per cent of the 1988 domestic 
consumption. 

The other users of fiberglass 
strand mats were the manufacturers of 
boats, industrial storage tanks, and 
roofing mater1als such as corrugated 
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sheets and gutters. Strand mats were 
also used by the manufacturers of car 
components such as auto bodies, pickup 
tops, bumpers and fenders; water tanks; 
bathtubs; and safety helmets and 
motorcycle accessories. 

User 

Table 3 
Philippines 

Estimated Domestic Consumpti6n 
of Fiberglass Strand Mats, 1988 

Volume Per Cent 
Industry {MT) Share 

Furniture 150 40 
Boats 55 15 
Industrial tanks 55 15 
Roofing materials 35 10 
Others 75 20 

------ --------
Total 370 100 

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

Source: Interviews. 

3.1.1.2 Fiberglass Woven Mats 

Interviews indicate that almost 
all of the fiberglass woven mats or 
woven rovings consumed in 1988 were 
utilized by the manufacturers of yachts 
and pleasure boats. (See Table 4.) 

The four major manufacturers of 
yachts and pleasure boats in the 
Philippines are: (1) ALS Products, 
Incorporated, (2) Asiacraft, 
Incorporated, (3) Ces-Craft Philippines, 
Incorporated, and ( 4) Ho 1 i day Boa ts, 
Inccrporated. Locally manufactured 
fiberglass boats range from eight feet 
to 64 feet in length. Ces-Craft and 
Holiday produce boats for export to the 
United States, Australia, Japan, Hong 
Kong, and European countries. 

The other major users of fiberglass 
woven mats were the manufacturers of 
industria1 storage tanks and small 
chairs. 
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Table 4 
Philippines 

Estimated Domestic Consumpt~on 
of Fiberglass Woven Mats, 1988 

User Ind~stry 

Boats 
Others 

Total 

Source: Interviews. 

Volume 
(MT) 

100 
5 

105 
------------

3.1.1.3 Fiberglass Filaments 

Per Cent 
Shar~ 

95 
5 

100 
----------------

In 1988, about 55 metric tons of 
fiberglass filament in the form of 
continuous roving were used in the 
Philippines. Continuous roving was used 
in the manufacture of industrial pipes 
and storage tanks. 

At present, there are three major 
manufacturers of industrial pipes and 
storage tanks in the Philippines : (1) 
Victorias Milling Corporation (VMC), (2) 
Prime Industrial Products Enterprises, 
and (3) Fil-Resource and Fabrication 
Systems, Incorporated. 

It appears that another 
company, F. F. Cruz & Co., Inc., is 
going to put up a fiberglass plant. The 
pl ant w i 11 produce high-pressure and 
large-diameter fiberglass pipes for 
sewerage projects. 

3.1.2 ASEAN Market Profile 

3. 1 . 2 . 1 Indonesia 

The 1988 consumption of fiberglass 
products in Indonesia is estimated at 
1 , 660 metric tons. Of this vo 1 ume, 7 5 
per cent consist of strand mats, 20 per 
cent fiberglass filaments, and five per 
cent woven mats. (See Table 5.) 
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Table 5 
Indonesia 

Estimated Domestic Consumption 
of Fiberglass Products for FRP 

1988 

Product 

Strand mats 
Fiberglass filaments 
Woven mats 

Total 

Volume 
(MT) 

1,245 
330 

85 

1, 660 
--------------

Source: Interviews. 

Per Cent 
Share 

75 
20 

5 

~00 

The major country sources of 
Indonesia for its imported fiberglass 
products are People's Republic of China, 
Japan, and Taiwan which account for 19 
per cent, 16 per cent, and 15 per cent, 
respectively of total import volume for 
1988. (See Table 6.) 

fable 6 
Indones;a 

I11POrts of F;berglass Products by Major Country Suppl;er 
1988 

Vol~ value 

Per cent Per cent 

Country of or;g;n MT Share USSO<N._ Share 

People's Republ;c of China 318 19 595 14 

Japan 260 16 738 18 

Taiwan 245 15 1,049 25 

Federal Republ;c of Geniany 155 9 376 9 

s;ngapore 134 8 213 5 

llorway 89 5 152 4 

Sveden 76 5 140 3 

Australia 74 4 127 3 

Tha; land 69 4 296 7 

Others 244 15 545 12 

---------- ----· --- --------
Total 1 ,664 100 4,231 100 

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

Source: Indonesian Foreign Trade Statistics. 
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The major applications of 
fiberglass as a reinforc~ng materia1 in 
plastic products are in the manufacture 
of water or chemical tanks, stadium or 
bus seats, boats, corrugated roofing 
materials, cooling water appliances, 
industrial pipes, and water gutters. 
Some of the major FRP manufacturers in 
Indonesia are listed in Table 7 below. 

Table 7 
Indonesia 

Major FRP Manufacturers 

Company 

PT PJA Fiber Glass 

PT Graha Fortuna Purnama 

Produc~t=s=--~~~~~-

Pipes, tanks, corrugated 
roofing materials 

Water 
pipes, 
lin'ing 

and chemical tanks, 
water gutter, FRP 

PT Jaya Fibrindo Karsa Pratama Cooling 
chemical 
pipes 

tower, 
tanks, 

water and 
roof-light, 

PT Kurnia Fibrindo Mandiri Tanks, chairs 

PT Origa Mulia FRP Tanks, corrugated roofing 
materials 

PT Adiguna Fibrindo Utama Boats 

Source: Interviews. 

Each of the foregoing companies 
consumes an average volume of about two 
to 15 metric tons of fiberglass per 
month. 

The fiberglass products for FRP are 
sourced mainly from imports, although a 
local manufacturer, PT Glasfibindo 
Indah, started its commercial operations 
in June 1990. It is reported that the 
pl ant uses Korean technology and has a 
reported capacity of 4, 500 metric tons 
per annum. PT Glasf ibindo Indar. 
produces d wide range of fiberglass 
products including cordage, resin tape, 
dyed yarn, fancy yarn, coated yarn, 
glass fabric, narrow fabric, roving, 
woven roving, chopped strand mat. 
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chopped strand, filament mat, and milled 
fiber. Interviews indicate that the 
IPdonesian-made fiberglass products are 
cheap but are of i ow quality. The 
Indonesian-produced fiberglass products 
cannot compete in terms of quality and 
will therefore not significantly affect 
the demand projection for Indonesia. 

3.1.2.2 Malaysia 

The estimated usage of fiberglass 
products in Malaysia in 1988 is 880 
metric tons. Strand mats account for 
about 90 per cent of total consumption. 
(See Table 8.) 

Table 8 
Malaysia 

Estimated Domestic Consumption 
of fiberglass Products for FRP 

1988 

Product 

Strand mats 
Woven mats 
Fiberglass filaments 

Total 

source: Interviews. 

Volume 
(HT) 

790 
45 
~5 

880 
------------

Per Cent 
Share 

90 
5 
5 

100 
----------------

In 1988, over 70 per cent of the 
imported fiberglass products were 
procured by Malaysia from Japan. (See 
Table 9.) Its other sources included 
Australia, Taiwan, United Kingdom, and 
Canada. 
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Table ! 
111la1sia 

11ports of Fiberglass Products bJ llajor Country Supplier 
ma 

Yolne 'lalue 
Per Cent Per Cent 

Cou1tr1 of Origin III Sllirt ussooo Sllare 

Japia 522 71 1,2!1 12 
Australia 52 6 !T 5-

Taiwan '2 5 ST 3 
united lingdOI 2! 3 " 5 
Cauda 21 3 50 3 

Others 110 12 m 12 
-------- ---------- -------- ----------

Total H2 100 1,1!0 100 
---------- ------------------ ---------- ----------

Source: llalaysia External Trade Sta:istics. 

The major users of fiberglass 
products for FRP are the manufacturers 
of water and chemical storage tanks, 
irrigation channels, components for 
electrical appliances, fish boxes, boats 
and other leisure craft, litter bins, 
flower pots, laundry trolleys, and tops 
for light conwnercial vehicles. Table 10 
shows a list of some major FRP 
manufacturers in Malaysia. 
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Table 10 
Malaysia 

Major FRP Manufacturers 

Company Products 

Kimfiber Industries Sdn Bhd Pipe and chemical 
laundry trolleys, 
roofing materials, 
etc. 

tank I in i ngs, 
mob i 1 e bars , 
water t:.anks, 

Win-Fung Fibreglass Sdn Bhd Storage tanks, chemical silos 

First Industries Sdn Bhd 

Kossan FRP Industries 
(Malaysia), Sdn Bhd 

Explorer Marine Center 

Ahmad Edar Sdn Bhd 

Source: Interviews. 

Translucent sheets 

FRP products 

Boats 

Irrigation channels, water and 
chemical storage tanks, 
components for electrical 
appliances, fish boxes, boats and 
ether leisure craft, light civil 
engineering structures, litter 
bins, flower pots 

3.1.2.3 Singapore 

The 1988 consumption of fiberglass 
products in Singapore is estimated at 
1,530 metric tons (See Table 11). 
Majority of the fiberglass strand mats 
and woven mats consumed in 1988 were 
used in the manufacture of yach~s and 
pleasure boats, mainly for export. In 
1988, Singapore exported about 380 units 
of yachts and pleasure boats to the 
united States and Malaysia. 
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Table 11 
Singapore 

Estimated Domestic Consumption 
of Fiberglass Products for FRP 

1988 

Product 

Strand mats 
Woven mats 

Total 

Source: Interviews. 

Volume 
(MT) 

765 
765 

1,530 

Per Cent 
Share 

50 
50 

100 
----------------

According to interviews, firms in 
Singapore have been awarded contracts to 
supply FRP skylights for the airport 
under construction in Bangkok. 

Trade statistics for Singapore 
indicate that in 1988, the major country 
sources of fiberglass and FRP products 
were Japan which accounted for 31 per 
cent 0f total value of imports. The 
other sources w&re the United States 
(17 per cent), Kuwait (nine per cent), 
Malaysia (eight per cent), and the 
People's Republic of China (six per 
cent). 

At present, fiberglass products are 
also used in the manufact~re of gutters, 
chairs, tables, and tanks. 

3.1.2.4 Thailand 

As shown in Table 12, the estimated 
1988 consumption of fiberglass products 
in Thailand is 2,110 metric tons for 
strand mats; 600 metric tons for 
filaments; and 300 metric tons for woven 
mats. These figures are based on net 
importation volumes for each type of 
fiberglass materials. 
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Table 12 
Thailand 

Estimated Domestic Consumption 
of Fiberglass Products for FRP 

1988 

Product 
Volume 

(MT) 
Per Cent 

Share 

Strand mats 
Fiberglass filaments 
Woven mats 

Total 

Source: Interviews. 

2, 110 
600 
300 

3,010 
------------

70 
20 
10 

100 

In 1988, the major source of 
Thailand for its fiberglass product 
requirements was Japan. (See Table 13). 
Other sources included Canada and the 
People's Republic of China. 

Tab1e 13 

Thailand 

I•ports of Fiberglass Products by Major Country Supp1ier 
1988 

Vollme Value 
Per Cent Per Cent 

Country of Origin MT Share ussooo Share 

Japan 1,583 52 3, 131 49 

Canada 415 14 858 10 

People's Republic of China 257 9 445 7 

United States 118 4 545 8 

AustraHa 128 4 213 3 

Yugoslavia 83 2 83 1 

Spain 59 2 120 2 

Turkey 45 45 1 

Italy 38 144 2 

Others 329 11 1,059 17 

---------- --------- --------
Total 3,011 100 8,423 100 

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

Source: Foreign Trade Statistics of Thailand. 
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The main consumers c~ :ne 
fitierg'ass prodJcts are :he 
manufacturers of industrial prcdu:::s 
such as pipes and chemical storage tanks 
for petrochemical plants. 

3.1.3 ~rojected De~and 

The domestic demand fer each of the 
fioerglass products is projected to grew at 20 per 
cent per annum. The growth may be at tr i outed to 
the substitution of steel and l'Tletal materia1s by 
fiber~lass ;::irod:..icts in the manufactu~e cf 
industrial st:::>rage tanks and ~i~es, a1d ex;:ansion 
of usage of fiberglass materials in the 
ma~ufacture of several other products. Fiberglass 
materials aiso now find app'ir:ati:in in t-ie 
manufacture of irrigation cha~nels; compcnents for 
electrical appliances; light c~vil engineerir.g 
structures; l~isure crafts such as canoes and 
motor boats: litter bins; flower pots; and novelty 
items. 

Total domestic demand for fiberglass products 
is expected to reach 1,320 metric tons 1n 1993 and 
17,000 metric tons by the year 2007. 

The demand in the Philippines for strand mats 
is projected to reach 930 metric tons by 1992 and 
11, 900 metric tons by the year 2007. For woven 
mats, the demand is expected to reach 260 metric 
tons in 1993 and 3,400 ;netric tons by 2007. The 
demand for fiberglass filaments is projected to 
reach 130 metric tons in 1993 and 1 ,700 metric 
tons in 2007. 

Tota 1 demand for· fiberglass products for the 
other ASEAN countries is projected to grow at 
almost 20 per cent per annum. The demand for 
fiberglass products is expected to reach 17,200 
metric tons in 1993 and 210,760 metric tons by the 
year 2007. (See Table 14.) 
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Table 14 
ASEAN Countries 

Projected Demand for Fiberglass Products 
1993 to 2007 

(metric tons) 

Ot:her ASEAN Total 
Philippines Countries ASE AN 

Woven Fiberglass Total Total Total 
Mats Filaments Fiberglass Fiberglass Fiberglass 

260 130 1, 320 17' 200 18,520 
320 160 1,580 20,550 22' 130 
380 190 1, 900 24,560 26,460 

1,370 680 6,830 85,880 92,710 

3,400 1,700 17 ,000 210,760 227,760 

20.0% 20.0% 20.0% 19.6% 19.6% 

3.1.3.1 Other ASEAN Countries 

Based on interviews with major 
users in selected ASEAN countries, the 
demand for fiberglass strand mats, woven 
mats, and filaments is expected to grow 
by an average annual rate of 20 per cent 
in Indonesia, Singapore, and Thai land; 
and 15 per cent in Malaysia. (See Table 
15.) 



- - - - - - - - - - - - - - - - - - - -
- 30 -

Table 15 

Selected ASEAU Countriea 
Projected Demand for Fibergl••• Product• 

1993 to 2007 

(metric ton•) 

ll!'.Jl.ruLHt wov•n.J:llll.L.. __________ ----lilar.91.H.L.f.il.lmt.ntl _________ 
a~ Indonesi~ ~••lnsia Singaoore Thailand Total l.rul2M.11A Malaysia ~G.OU lhA.i..l.Ao.d .-10.tAL_ l.M20H.ll l-IAJ.AY_Ltl It:JIJJ.M<I .. _loll.1_ 

1993 3,090 , • 580 1. 910 5,240 11. 820 210 90 1. 910 750 2,980 830 90 1,500 2,420 
1994 3,720 1,820 2,290 8,290 14, 120 250 100 2,290 900 3,540 990 100 1 ,800 2,890 
1995 4,460 2,080 2,750 7,550 18,840 300 120 2,750 1,080 4,250 1, 190 120 2' 180 3,470 

2002 15,99il 5,560 9,850 27,070 !18,470 1. 070 310 9,850 3,870 15, 100 4,280 310 7. 740 12,310 

2007 39,790 11.200 24,510 87,380 142 ,880 2,850 820 24,!510 9,820 37,4.:>0 1(J'810 820 1'1,250 30,480 

A11~r<1ge 

Annu<il 
Growth 20.0X 15. ox 20.0X 20.0X 19. 4X 20.0X 15. ox 20.0• 20.0• 19. 9• 20.0" 1!1. O• 20.0• 19. 8" 
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In 1993, Thailand will have the 
biggest strand mat requirement of 5,240 
metric tons, followed by Indonesia with 
3,090 metric tons. On the other hand, 
Singapore will have the largest 
projected demand for woven mats. The 
woven mat requirement of Singapore will 
reach 1,910 metric tons by 1993. The 
fiberglass filament requirement of the 
other ASEAN countries is expected to 
grow at an average annual rate of 19. 8 
per cent, with Thailand accounting for 
the largest share of that mark-et. 

3. 1 . 4 Export Opportunities - Selected ASE:.AN Countries 
(excluding Brunei) 

As shown in Table 16, Indonesia, Malaysia, 
Singapore, and Thailand are net i mpo rte rs of 
fiberglass materials. The 1988 net importation 
volume of these four countries is estimated at 
7,000 metric tons. 

Over the period f~om 1985 to 1988, the 
importation volume of Indonesia, Malaysia, and 
Thailand grew ~t 15 per cent per annum. The trade 
statistics of Singapore were not included in the 
computation of the growth rate because available 
data reflect importation volume for both 
fiberglass materials and FRP products. 
Importation, exportation, and net importation 
volumes of the four selected ASEAN countries are 
shown in Table 16. 
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ir:dcr.es1a 
~a:a~sia 

:~ai:ar.: 

Less Ex~ortat:on: 

;n:on:sia 
r.:a1aysia 
Singa~ore 

Tr.ailar.d 

Subtotal 

N:t Importation: 

!ndcnesia 
Malaysia 
Singapore 
Thailand 

Total 

~~~ 

2.c:0 
:i,SOi 
1 ··~ '1 ..... 

7.!27 

21 
1, 8!9 

12! 

m 
2.049 
1I958 
1,03' 

5,433 

r ,52E ... .m .. :c ' 
: 't 15 ' n II ., ....... -: fl~ 

'"''I•,,; 

11,W j,532 ~~.:~5 

2.rn ~,a 13 ~ ~ta ... , ....... 

39 m ~~~ ... 
3,698 2.267 4 '734 

201 m -~, '·· 
2,738 s,m 

1, 626 m 1 , E06 
4 ,096 847 1 ,804 
7, 723 1, 165 5,861 
2,225 899 2,066 

15,670 3,367 11,m 

ss: ':: :.. ......... . ::! ' '~ . ........ . ,:, ~.~~5 . ' . . . ' , ........ .. , 
......... 

:s.~21 ......... . . ... 
:: 'JJ t .. , ......... ~. ' .. 
• '•i1 3,:i:S . ,• .. E. !!'.: *!._ ..... .;,\. I 

,. - ... ,, 
:. : t . .; ~ p l~O .. , ..... 

., •• '' 
.:c: 090 ... 

; ~ 

UJS 5. 5 '. G 5,C!S 1(• I: ~5 
165 3!5 !9 ., c ... 

USE 

996 2,465 1,W ' "• .. . ,,;: 
m 1 ,JES 9i6 1, 780 

3,002 12, 311 l ,~34 9,€52 
1,rn 3,C52 ' Q"? • , . c. • ?H o, •.• 

6 ,037 19,193 7,016 
:::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::::::::: 

~ate: Trade statistics for Singapore cover glass fiber and articles ~ade of ;lass fiber 
yarns and fabrics. Valu~e was estir.ated on the basis of average pri:e per ~e:ric 
tan cf fiberglass products in Indonesia, Malaysia, and Thailand. 

Sources: Indonesian Foreign Trade Statistics 
Malaysia External Trade Statistics 
Singapore Trade Statistics 
Foreign Trade Statistics of Thailand. 



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

- 33 -

3.1.5 Prices of Fiberglass Materials 

Country 

Philippines 
Indonesia 
Malaysia 
Singapore 
Thailand 

Table 17 presents the CIF prices of 
fiberglass materials in selected ASEAN countries. 
The wide spread in the prices of fiberglass 
products is due to quality variations. 

Table 1 7 
CIF Prices of Fiberglass Products 

(US$ per MT) 

Fiberglass 
Strand Hats Woven Hats Filaments 

2,800 - 4,260 4,090 - 5,220 2, 140 
1 ,440 - 3,620 2,290 - 10,780 1 '330 - 1'710 2,070 - 5,780 1,160 - 5,900 730 - 5,780 
2,090 - 3, 130 2,610 - 3,590 
1,960 - 12,650 1,270 - 8,730 1 , 370 - 5, 780 

sources: Interviews 
Foreign Trade Statistics for the ASEAN countries. 

Based on interviews, Wee Tong Chemicals Pte. 
Ltd., a distributor of fiberglass products in 
Singapore, procures mats from Japan. Dai Nippon 
Ink Chemicals in Malaysia buys fiberglass mats and 
filaments from Japan and Korea. 

The tariff rates of the fiberglass materials 
in the ASEAN countries covered in the study range 
from 25 to 40 per cent for strand mats, 30 to 40 
p~r cent for woven mats, and two to 25 per cent 
for fiberglass filaments. In Singapore, no tariff 
is levied on imports of fiberglass mats and 
filaments. (See Table 18.) 

Table 18 
Tariff Rates of Fiberglass Products 

(per cent) 

Fiberglass 
Country Strand Mats Woven Mats Filaments 

Philippines 30 30 20 
Indonesia 40 40 5 
Malaysia 25 30 2 
Singapore 0 0 0 
Thailand 35 40 25 

Sources: Interviews 
Customs and Tariff Code of ASEAN countries. 
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3.2 SALES ANO ~ARKETING 

3.2.1 Sales Forecast and Market Penetration 

The project plans to supply about two thirds 
of the unfilled demand in the Philippines for 
fiberglass filaments and mats in 1993. This local 
supply will substitute for fiberg1ass raw 
materials currently imported. There is no known 
local manufacturer or project to manufacture 
fiberglass filaments and mats. 

During the first year of commercial 
operations in 1993, the project will target sales 
to selected ASEAN countries of 3,570 metric tons 
of strand mats; 1 ,020 metric tons of woven mats; 
and 510 metric tons of fiberglass filaments. 
These export sales volumes represent 31 to 35 per 
cent of the unfilled demand for fiberglass mats in 
the other ASEAN countries and 21 to 25 per cent of 
the unfilled demand for fiberglass filaments in 
the other ASEAN countries except Singapore. 

In 1995, two years after the start of 
commercial operations and when the plant would 
have established a more effective distribution 
system, the project will target a penetration rate 
of 7 6 to 80 per cent of the unf i 11 ed demand for 
strand mats and fiberglass filaments, and 81 to 85 
per cent for woven mats. For the ASEAN market, 
penetration rates for strand mats and fiberglass 
filaments are expected to remain at the same level 
as in 1993 while the penetration rate for woven 
mats is projected to increase to 36 to 40 per 
cent. 



- - - - -

Philippine Market 

Oe•and 
local Production 
Unfilled De•and 
Targeted Penetration Rate 
Project's Do•estic 9ales 

A9EAN Market 

Indone•ia 
Malaysia 
9in9apore 
Thailand 

Total 
Targeted Penetration Rate 
Project'• Export 9ales 

- - - - - - -- 35 -

Table 19 
9a1es Forecast and Market Penetration 

(111etric ton1) 

Strand Mat• __ Woven Mat• 
1993 1994 199!1 

930 

930 

1111 - 70 
1130 

3,090 

1'5110 
1,910 

5,240 

11 '820 
31 - 35 

3,570 

1'100 

1'100 
711 - 110 

140 

3,720 
1 ,820 
2,290 
11,290 

14' 120 
31 - 35 

4 I 7110 

1 ,330 

1 ,330 

711 - 110 
1 ,050 

4,4110 
2,080 
2,7!10 
7,550 

18,140 
31 - 35 

5,950 

11!13 -1!.U 

2110 

2110 

1111 - 70 
1110 

210 
JO 

1'910 
7!10 

2,980 
31 - 3!1 

1 ,020 

320 

32() 

71 - 7!1 
240 

250 
100 

2' 290 
900 

3,540 

38 - 40 
1I3110 

-
199!1 

3110 

3110 

111 - 115 

300 

300 
120 

2 I 750 
1,080 
4 ,2!10 

311 - 40 
1, 700 

- - - - -
F1berala11 F11ament1 

1993 1994 1995 -

130 

130 

1111 - 70 
90 

1130 
90 

1 I !100 
2,420 

21 - 2!1 
!110 

1110 

1110 

71 - 7!1 
120 

HO 

100 

1,800 
2 ,890 

21 - 25 
11110 

190 

190 

711 - 80 
150 

1,190 
120 

2 I 180 
3,470 

21 - 25 
850 

- -
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3.2.2 Selling Prices 

The fiberslass products will be sold to 
traders and who 1esa1 ers. The proposed sia 11 i ng 
prices for the fiberglass materials are shown in 
Table 20. 

Table 20 
Proposed Selling Prices of Fiberglass Products 

for Domestic and Export Markets 
(US$ per MT) 

Product 

Strand mats 
Woven mats 
Fiberglass filaments 

* Ex-factory price. 

Domestic 

2,550 
3,720 
1 , 950 

Export * 

2,040 
2,980 
1,550 

The domestic prices are about ten per cent 
lower than the existing prices of the fiberglass 
products in the Phi 1 i pp i nes. The export prices 
were derived on the basis of the analysis of CIF 
values of fiberglass products in the ASEAN 
countries. 

Tables 21 to 23 show that the export prices 
of the fiberglass products are competitive with 
the computed FOB values in the other ASEAN 
countries. 
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T~le 21 

o;str;but;on Cost au;ldup of Str~ Mats 
(USS per -tr;c ton) 

Indones;a s;nsapore 

(a) Pntva;1;n9 Wholesale Pr;ce 2,530 - 7,240 3,610 - 10,490 1,840 - 4,130 3,500 - 20,950 

(b) Distributor Margin 
{1 - {1/(1 + r)]} x (a) 230 - 1,450 720 - 2,100 

(c) Landed COst [~a) - (b)J 

(Cl) Value-added/Business Tax 
(v} x [(c)/1 + v + t + •)} 

(e) Tariff Rate 
(t) x [(c)/1 + v + t + •)] 

(f) 'lther IllPOrt Duties 
(•) x [(c}/1 + v + t + •)} 

(g) CIF Value 
[(c} - (Cl) - (e) - (f)} 

(h) Insur.anca and Frei~.t 

(1 - (1/(1 + i)]} x (g) 

FOB Value [(g) - (h)} 

2,300 - 5,790 2,890 - 8,39C 

140 - 360 210 - 580 

580 - 1,450 400 - 1,450 

140 - 360 210 - 580 

1,UO - 3,620 2,070 - 5,780 

130 - 330 190 - 530 

t,310 - 3,290 t,aao - 5,250 

170 - 390 460 - 2,730 

1,670 - 3,750 3,040 - 18,?20 

210 - 310 180 - 1, uo 

690 - 4,430 

210 - 310 210 - 1,270 

2,090 - 3,130 1,960 - 1:?,650 

190 - 280 tao - t,150 

t,900 - 2,850 1,780 - 11,500 

=============== =============== =============== =============== 

Project's F08 Price 2,040 2,040 2,040 2,040 

Notes: 

1. 

2. 

3. 

r - Oistrit>utor Margin: ten per cent for Indonesia and Singapore, 25 per cent for M.lllays~a 

and 15 per cent for Thail~. 

v - Value-ac:ldec:I Business Tax: ten per cent for Indonesia, Malaysia, and Singapore; nine 

per cent for Tl'lailanc:I. 

• - other Iaport Duties - include brokerage f-. wharfage fee, arrastre charges, Gtorage 
fM, etc. Ten per cent for all countries. 

4. ; - Insurance and Freight: ten per cent for all countries. 
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Table 22 
o;str;l)ut;on Cost au;1dup of woven ~ts 

(USS per -tr;c ton) 

S1n~re 

(a) Preva;1;n9 Nholesal• Pr;ce 3,780 - 18,980 2,190 - 11,060 3,C40 - 4,740 

(b) o;str;butor Margin 

(1 - {1/(1 + r)]} x (a) 

(C) landed Cost [(a) - (b)) 

(d) Value-added/Business Tax 

(V) X [(C)/1 + V + t + •)] 

(•) Tar;ff Rate 
(t) X [(C)/1 + V + t + •)] 

(f) Other I11pe>rt Duti-

(•) X [(C)/1 + V + t + •)] 

(9) CIF Value 
[(C) - (d) - (e) - (f)] 

(I'\) Insurance and Fre;gl'lt 

(1 - [1/(1 + i)]} x (g) 

F08 Value [(g) - (I'\)) 

Project's FOB Price 

Notes: 

340 - 1,730 

---------------
3,4'0 - 17,250 

230 - 1,080 

920 - 4,310 

230 - 1,080 

2,290 - 10,780 

210 - 980 

2,080 - 9,800 

------------------------------
2,980 

C40 - 2,210 310 - 430 

--------------- ---------------
1,750 - 8,850 3, 130 - 4,310 

120 - 590 260 - 3150 

350 - 1. 770 

120 - 590 260 - 360 

1,1150 - 5,900 2,1510 - 3,590 

110 - 540 240 - 330 

1,050 - 5,3150 2,370 - 3,2150 

=============== ------------------------------
2,980 2,980 

2,320 - 15,9150 

300 - 2,080 

---------------
2,020 - 13,880 

110 - 790 

510 - 3,490 

130 - 870 

1,270 - 8,730 

120 - 790 

1,150 - 7,940 

------------------------------
2,980 

1. r - Distributor Margin: ten per cent for Indonesia and Singapore, 25 per cent for Malaysia, 

and 15 pwr cent for Thailand. 

2. 

3. 

4. 

v - Value-l!dded Business Tax: ten per cent for Indonesia, Malays;a, and Singapore; niM 

per cent for Thailand. 

• - Other Import Duties - include brokerage fH, wl'\arfage fee, arrastre cl'l<lrges, storage 

f .. , etc. Ten per cent for all countries. 

i - Insurance and Freight: t~ per cent for all countries. 
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Table 23 

Distr;t>ut;;on Cost 1u;1ctup of F;berglass F;lAments 

(USS per •tric ton) 

1,830 - 2,350 1,110 - 8,830 ?,270 - 9,580 

o;stribut:or Margin 

{1 - {1/(1 + r))} x (a) 170 - 210 220 - 1,770 300 - 1,250 

Landed Cost [(a) - (b)) 1,tillO - 2, 140 890 - 7,0110 1,970 - 8,330 

~alue-added/Bus;ness Tax 
(Y) X [ (C)/1 + y + t + •>) 130 - 170 70 - 580 120 - 520 

Tar;ff Rate 
(t) x [(C)/1 + v + t + •)] 70 - 90 20 - 120 3'0 - 1,450 

Other IllPOrt Dut;es 
(•) x [(C)/1 + v + t + •)] 130 - 170 70 - 580 1'0 - 580 

--------------- --------------- ---------------
CIF Val.,. 

[(c) - (d) - (•) - (f)] 1,330 - 1, 710 730 - 5,780 1,370 - 5,780 

(h) Insurance and Freight 
(1 - [1/(1 + i)]} x (g) 120 1110 70 - 530 120 - 530 

FOB Value [(g) - (h)] 1,210 - 1,550 tilSO - 5,250 1,250 - 5,250 

------------------------------ =============== =============== 
Project's FOB Price 1,550 1,550 1,550 

Notes: 

. 
'· 

2. 

r - Distributor Narg;n: ten per cent for Indonesia and Singapore, 25 per cent for Malaysia, 
and 15 per cent for Thailand. 

v - Value-added/Business Tax: ten per cen~ for Indonesia, Malaysia, and Singapore; nine 
per cent for Thailand. 

3. • - Other I•port Duties - include brokerage fH, wharfage fee, arrastre charges, storage 
fH, etc. Ten per cent for all countries. 

'· i - Insurance and Freight: ten per cent for all countries. 
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Production and Plant Capacity Utilization 

At full capacity, the plant wi 11 produce 
10,000 metric tons of fiberglass materials, 
broken down i~to: (a) 7,000 metric tons of 
strands mats, ( b) 2, 000 metric tons of woven 
mats, and (c) 1,000 metric tons of fiberglass 
filaments. 

During the first year of commercial 
operaticns, the plant will operate at 60 per cent 
of its capacity, producing 4,200 metric tons of 
strand mats; 1,200 metric tons of woven mats; and 
600 me~ric tons of fiberglass filaments. In the 
second year, capacity will be increased to 80 per 
cent. The plant will operate at full capacity on 
its third year of commercial operations. 

cifteen per cen~ of total production will be 
sold to the domestic market while the remaining 85 
per cent will be sold to the export market. 
Estimated total domestic and export sales of 
fiberglass materials during the first year of 
operations is 6,000 metric tons, equivalent to 
US$13.6 millio~. On the third year of commercial 
operations, ctnnual sales is projected to reach 
10,000 met~ic tons, or US$ 22.6 million. Table 24 
presents the distribution of sales int0 the 
domestic and export markets c 1 ass if i ed by t:y, of 
fiberglass material. 



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

Strand Mats 
Sales In MT In US$000 

60 Per Cent Capacity 
(1993) 

Domestic 630 1,607 
Export 3,570 7,282 

--------- ------------
Total 4,200 8,889 

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

80 Per Cent Capacity 
(1994) 

Domestic 840 2, 142 
Export 4,760 9,710 

--------- ------------
Total 5,6UO 11,852 

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

Full Capacity 
( 1995 - 2007) 

Domestic 1,050 2,678 
Export 5,950 12,137 

--------- ------------
Total 7,000 14,815 

--------- --------------------- ------------
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Table 24 
Domestic and Export Sales of Fiberglass Products 

Woven Mats 
In MT In US$000 

180 670 
1, 020 3,040 

--------- ------------
1,200 3,719 

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

240 893 
1, 360 4,053 

--------- ------------
1,600 4,946 

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

300 1 , 116 
1,700 5,066 

--------- ------------
2,000 6. 182 

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

...£ibe rg l as~E.i]_aments 
_I [I MT _-1.n_Q$_$_Q_Q_Q __ 

90 171) 
510 791 

--------- ------------
600 967 

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

120 234 
680 1I054 

--------- ------------
800 1,288 

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

150 293 
850 1 I 318 

--------- ------------
1I000 1 I 611 

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

_____ TotaL _______ _ 
In M~- __ ln_l,!$j_O_Q_Q __ 

900 2,453 
5, 100 11,113 

--------- ------------
6,000 13,566 

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

1, 200 3,269 
6,800 14,817 

--------- ------------
8,000 18,086 

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

1,500 4,087 
8,500 18,521 

--------- ------------
10,000 22,608 

--------- --------------------- ------------
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4. MATERIAL INPUTS 

4. 1 BASIC MATERIALS 

The major raw materials used in the manufacture of 
strand mats, woven mats, and fiberglass filaments are 
sand, limestone, soda ash, feldspar, dolomite, 
f l u o r· s p a r , a n d b o r i c a c i d . T h e g l a s s m a k i n g 
constituents of the raw materials are presented in 
Table 25. 

Table 25 
Glassmaking Constituents of Raw Materials 

for Fiberglass Products 

Raw Material 

Sand 

Limestone 

Soda ash 

Feldspar 

Dolomite 

Fluorspar 

Boric acid 

Chemical Composition 

SiO 

CaC03 

Na 2co3 

K2(Na2 )0-Al 2v3-6Si02 

Glassmaking 
Oxide 

Sio2 

cao 

cao 
MgO 

Aside from the foregoing raw materials, polyvinyl 
acetate is also used as a binder in the manufacture of 
fiberglass products for reinforced plastic. 

Sand, limestone, feldspar, dolomite, and polyvinyl 
acetate will be sourced locally. The major sources are 
Zamboanga del Norte and Palawan for sand, Bukidnon for 
limestone, !locos Norte for feldspar, and Cebu for 
dolomite (refer to Annex 1). Two of the major 
manufacturers of polyvinyl acetate are Resins, 
Incorporated and Borden I nte rna ti ona 1 Phi 1 i pp i nes, 
Incorporated. 

At the plant's full capacity, the total raw 
material cost is estimated at US$2.5 million. This 
estimate excludes tariff duties on imported raw 
materials. Annex 2 shows the breakdown of the raw 
material cost when the plant operates at full capacity. 
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UTILITY AND ENERGY REQUIREMENTS 

Utility requirements in the manufacture of 
fiberglass products include electricity, fuel oil, 
liquefied petroleum gas (LPG), and water. At the 
plant's full capacity, the total cost of utilities is 
estimated at US$1.9 million. As shown in Table 26, 
electricity cost accounts for US$910,700 or 48 per cent 
of the total cost of utilities. Electricity cost is 
estimated at US$0.0316 per kilowatt-hour based on the 
current Mindanao Grid P.lectric rate. The uti 1 ity 
requirements per hour of operation are presented in 
Annex 3. 

Table 26 
Cost of Utilities at Full Capacity 

(US$000) 

Per Cent 
Utility Total Cost Share 

Electricity 910.7 48 
Fuel oil 341. 1 18 
LPG 613.3 33 
Water 22.5 1 

--------- -----
Total 1,887.6 100 

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

--'-
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PLANT LOCATION 

The proposed site for the project ;s in the outskirts 
of the I l i gan and Cagayan de Oro 3reas. Locating in this 
area gives the plant the advantage of being near the 
hydroelectric power complex of the National Power 
Corporation. The project, being energy-intensive, can 
connect directly to the Mindanao Grid and avail of lower 
electricity rates. 

Cost of raw land in this area is about US$2.2 per 
square mete rs. The total cost of land is estimated ·'.l t 
US$158,000. 

An alternative location is San Juan, Batangas where the 
plant could be near the market for fiberglass products. 
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PLANT ENGiNEERING 

6.1 LAYOUT AND PHYSICAL COVERAGE OF PROJECT 

The total land area for the project is 72, 500 
square meters. The plant and offices will occupy about 
54,400 square meters. The remaining 18,100 square 
meters will be allotted for service facilities such as 
the waste treatment facility, fuel oil storage tanks, 
and batch system. The plant layout is presented in 
Figure 1. 

6.2 TECHNOLOGY AND EQUIPMENT 

6. 2. 1 Production Process 

The continuous production process will 
be utilized to manufacture the fiberglass 
materials (see Figure 2): 

A glass batch incorporating all the raw 
materials in finely ground powder form is fed 
into a direct-melt furnace. The molten glass 
flows into channels holding bushings, which 
are electrically heated metal fabrications 
containing a large number of tiny holes. The 
molten glass is drawn through these holes as 
continuous filaments. These continuous 
filaments pass over a binder applicator which 
applies polyvinyl acetate, a chemical 
coating. The binder increases the abi 1 i ty 
of the glass to bond with the other 
materials. The coated filaments are wound 
into doffs and then cured in ovens. 

Continuous rovings are made by winding 
several filaments without twisting in a 
winder. 

Chopped strands are obtained by chopping 
the cu red f i 1 amen ts. These are pl aced on a 
belt conveyor where a resin, polyvinyl 
acetate, is added to form a mat. 

The cured filaments are woven in a 
'.:ext i le weav 1 ng macl·, ~ ne to produce the woven 
mat. 



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

' I 
I 
I 

I 

- ·16 -, .. 
I 
I 

-·---------- ------- ~----------------------------·- ------- ·-

F lgure 1 
Manufacture of Strand Mats, Woven Mats and Flberglaas Fllam8lts 

Plant Layout 

-- -------, 

' WASTE I [COOL~NG STEAM ~~fGJ I /TREATMENT/ TOWER UILDING STATION i FACILITY -

I r~=::_-:..:-.:~- -----------~ 
I ' r--1 1 

I I 
I I 
! I 
I I 
I I I 

· I I 
! I 
I~ 

--------·----

INVENTORY 

------

PACK 0 

WOVEN 
ROVING 

ROVING 

JT 

I CHOPP~-~- STRAND MAT _LI~ 

--
OFFICES BINDER AND 
SHOPS RAW MATERIAL 
LABS STORAGE 

BINDER 

ALLOY MIXER 

I OVENS] 
FURNACE 

DIRECT 
CHOP 

l 

FUEL OIL 
STORAGE 

[OJ 
~PUMJ USE 
----· 

~ISSION·-i 
~NYROL 

-------------
~H] 
~~ BATCH 

RAW 
MATERIAL 

BIN 

~CT RICA~·] 
j~_BSTATION 
---------

·--------------------- -----------------------
·------·--- ---



--------------------
- 47 -

RAW MATERIALS 
BATCH STORAGE 

Figure 2 
Proceu Flow for the Manufacture of Fiberglau Products 
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Equipment 

The major pieces of equipment needed for 
the r •• anufacture of strand mats, woven mats, 
and fiber3las.5 filament are the furnace, 
bushings, and oven among others (see Annex 
4). The plant has a total a~nual capacity of 
10, 000 metric tens, broken down into 1, 000 
metric tons strand mats; 2,000 metric tons 
woven mats; and 1,000 metric tons fiberglass 
filaments. 

The total cost of the production 
equipment is estimated at US$21.0 million 
with BOI ince~tives. The estimated total 
cost of auxi 1 iary and service faci 1 ities is 
US$4.4 million. The total cost of transport 
equipment is about US$40,000 while the cost 
of office equipment is estimated at 
US$10,000. The list of the transport and 
office equipment is presented in Annex 5. 

CIVIL ENGINEERING WORKS 

The estimated cost of site preparation amounts to 
US$10.87 per square meter, or US$788,000. Site 
preparation consists of land clearing and civil works 
such as drainage, connection for electricity, and 
construction of service roads. Tota 1 cost of a 11 
structures and civil engineering is estimated at US$8.3 
million. 
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O~~A~I:ATION AND OV~RHEAD COST 

~.1 ORGANIZATION 

The plant is envisioned to :ie set u;::: ::s a 
corporation which will be managed by a beard ~f 
di rectors. The day-to-day management cf the 
organizatio~ is to be handled by the general manager. 
Reporting directly to the general manager are the 
managers of the three major departments: the •i nance 
and administrative group, the marketin~ ar.c sale~ 
group, and the production/plant group. 

Under the finance and administrative rr.anage:-- are 
the chief acc:)un~ant, cashier, bookkeepe!'", pur=-hasir.g 
officer, and personnel and adrr.inistrative supervise ... 
among others. The export sa 1 es supervisor and 1oca1 
sales supervisor report directly to the marketing and 
sales manager. Plant operations management is carried 
out by supervisors and foremen who oversee the overall 
production of the fiberglass products. The electrical 
and quality control/mechanical engineers report to the 
production manager on the utility facility ope:"""ations 
and plant maintenance. See Figure 3 for the 
organization chart. 



--- - - - - - - - - ,. __ - - - - - - - - -

[
--

F lnance/ 
Admln. Manager 

- --------
1- -- -

F lgure 3 
Organization Chart 

[-· ------·------] Board of 
Director a 

--···- ----· [ ·- --

------- ----·--] Qeneral 
Manager 

--------- ----- ----- ·-- ·-·i 
Secretary 

---· ·-· ·-· -···--·---· 

[
------- --·--------

Mar ketlng/ 
Sale1 Manager 
--------- -- ·-

Production 
Manager 

; Secretary [-_s-_e ~ ~~ ~~--~-~--•---t l. ~ ~ ~~~-~-~ r-~ -___ ,___~ 
QC/ME 

r--· -- -- ----11---·-- r-;;;;onnjel r------1 ~-,-;·~·po~-J r----~~c-~;-·--
Chlef I Cashier I Admln. Purchasing Salea Salea 

I Accountant' I suoarvlaor Officer I ~u~ar{l•~r ~u~•r••or 

r- - • --- ii------· ---

1 
I t-- ~~:ii~~-, r~:lea-~:n 

i Acctg. ! Book- Assta. 

[ Cle~~ I I kaa~ar I _ __ 0 

__ .. • N _ L --J~---... -_,- . 
r---- . - --] [ l I I f Utility Security Sales Salaa L~::•~r- -~•n____ ~uard _ _Clark•__ Clerko 

Engineer 
Production 
Supervisor 

.. . .. --I 

Utlllty and 
M aln tenance 

Men 

Foremen 

-- T 
I 

I 
Workers I 

. . . 



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

- 51 -

7.2 OVERHEAD COSTS 

Total overhead costs is estimated at US$4.0 
million. About US$2.3 million or 57 per cent of the 
total overhead cost is allotted for marketing overhead. 
This is estimated at ten per cent of gross revenues. 
Factory overhead which includes property tax, insurance 
costs, alloy losses, bushing fabrication costs, furnace 
reserve, and indirect labor costs, is estimated at 
US$1 . 7 mi 11 ion or 43 per cent of the tota 1 overhead 
cost. Administrative overhead which includes telephone 
and communication expenses, patent and 1 i cense fees, 
office supplies costs, and power and water utility 
costs, is about US$14,000. (See Annex 6 for details.) 

Table 27 
Estimated Overhead Costs at Full Capacity 

(US$000) 

Per Cent 
Overhead Cost Share 

Marketing 2,260.7 57 

Factory 1,708.6 43 

Administrative 14.0 * --------- --------
Total 3,983.3 100 

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

* Less than one per cent. 
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MANPOWER 

8. 1 LABOR 

The project wi 11 emp 1 oy a total of 156 worl-.ers. 
Of this number, 84 are classified as direc~ labor 
while the remaining 72 are grouped under indirect 
labor. The direct labor force consists of 12 sk~lled 
workers, 44 semiskilled workers, and 28 unskilled 
workers. At the plant's full capacity, total labor 
cost, inclusive of benefits at 25 per ~ent of basic 
sa1ary, is estimated at US$282,000. This amount is 
broken down into US$128,000 for direct labor and 
US$154,000 for indirect labor. 

8.2 STAFF 

Aside from the plant personnel, there wi 11 be 21 
administrative personnel and 16 marketing officers and 
staff. At full capacity, total annual salaries and 
benefits for the administrative and marketing personnel 
are estimated at US$134,COO and US$66,000, 
respectively. 

A~nex 7 presents a more detailed breakdown of 
labor cost by functional area. 
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PROJECT IMPLEMENTATION 

9.1 IMPLEMENTATION SCHEDULE 

The first two years of the implementation 
timetable is the preproduction phase, fol lowed by the 
convnercial production phase. Preproduction activities 
are shown in Figure 4. 

During the first quarter of the preoperating 
period, the final feasibility study along with the 
necessary preparation of engineering sµecif ications 
will be made. 

Site preparation is expected to start in the 
second quarter and expected to last for six months. 
The constructior. of buildings and other civil works is 
expected to begin in the second half of the first year 
of the preproduction phase. The plant and civil works 
are expected to be finished by the end of the first 
year. 

The construction of the service facilities {waste 
treatment, fuel oil storage, etc.) is expected to begin 
in the second year and is envisioned to be finished by 
the second quarter of the same year. The delivery and 
installation of the production and auxiliary equipment 
wi 11 coincide with the construction of service 
facilities. The installation of the equipment is 
expected to last until the ~hird quarter (second year). 

The recruitment and training of production and 
maintenance personnel and the procurement and conduct 
of laboratory tests of the raw materials for test runs 
are to be done at the 1 atter part of the third 
quarter of the second year. Trial runs and start­
up of operations will begin in the fourth quarter. 
Normal operations will follow. 



- - - - - - - - - -
- ~· -

Figure' 
1~ple~entat1on Schedule 

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

YEAR 1 '([AR 1 :H~P 3 
I I 

-------------------------1·----------------------------------------------~---,-------

:1st Quarter :znd Quarter 
--- --------- · ------------1 

~~a;;e1l1t, stuj1 !r.1 
;re;!rat10n vi er.;1neer1ng: , 
·~~:1i 1 :!~1"r.s :••••••••••••: 

I 

I 

Jrd Quarter :4th Quarter :ist Qu!rter :znd Quarter ;Jrd Qu~rter :~th Qu!rter '. 
-------------------------·------------ ------------·------------' 

51:~ pr~~3r3t1cr. , :••••••••••••'.•••••••••••• 

c~·;'r~:~1on Ji ~u1lo1ngs : 
~r: ::w1l •or~s ' • ~••••••••••••'•••••••••••• 

::·.;tr .. :t 1-:in J! ser.1ce 
ia:1~1t1es 

Del1,er1 and 1nstallat1on ' 
ci ~lant ra:h1ner1es 

Recruit~ent and tra1n1ng 
JI produ:t1on ar.j 
~a:n~e~an:e pers0~n~l 

:i~~:-re,.:·: 3nj 

·?~:r~~~': tests~~ r!• 
-?~:r l~. 5 f~r :~s! r: .. ~ 

Tr1a! ~r~j~ct1on/itart-up 1 

:;er3: 1.Jr:5 

~· ~ r ,. ~ I : : ~ ~ ! ~ ~ : ~ 5 

············~······ 
I 

I 

············:············~······ 

I 

I ......... 
I 

Utt' 

'UIUttatttt I 

' I 

't II···', 
i 

- - - -



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

- 55 -

9.2 COST ESTIMATES 

The total preproduction expense is estimated ::i.t 
US$13 million. Trial production and manpower training 
cost covers raw materials (including wastage) expense, 
cost of alloy, utility and energy requirements, as well 
as a 11 owances for tra i no rs and tra i r.ees. Other 
preproduction expenses include interest on long-term 
loans, organization and preoperating e:.:penses, and 
property tax. Crganization cost covers the three-month 
salary of the three managers and other e:-.penses. (See 
Table 23.) 

Table 28 
Preproduction Expenses 

(US$000) 

Trial runs and manpower 
training 

Capitalized interest 

Project feasibility study and 
preparation of engineering 
specifications 

Organization expenses 

Property taxes 

Total 

Cost 

9,669 

3,081 

100 

100 

10 

12,960 
----------------
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10. FINANCIAL ~ND ECONOMIC EVALU~TrON 

10.1 TOTAL INITIAL INVESTMENT COST 

Total i nvestmerit requirement for tt),:, pr0..::1:0-.:-t is 
estimated at US$4i.5 rr.illion with BO: incent~\es 

(tariff-free importation of equipmer·:~. -he ~i::~-=-st 

irwestment is for production machi:·.=·-~ and e~ui~men~, 
which is about US$21.0 million er~~ pe~ cent of :~t31 

investment. (See Table :9.' 

About 47 per cent cf the total initial i:-; ... estr:1~rt 
is foreign currency cost cc-mponent, r:;a i r. ~ :- :or 

production machinery and equipment. 

Table 29 
Total Initial Investment 

(USSOOO) 

Land 
Site preparation and development 
Buildings and civil works 
Auxiliary and service facilities 
Plant machineries and equirment 
Transport and office equipment 

Total fixed investment cost 

Preproduction capital cost 

Total initial investment cost 

* Less than one per cent. 

10.2 PROJECT FINANCING 

Amount 

1~?.0 

783.0 
s,27~.o 

4,431.0 
20,978.0 

5C•. 0 

34,679.0 

12,959.7 

47,6.38.7 
--------------------

Financing for the project will come 
combination of loan and equity investments to 
during the preoperating period. 

10.:?.1 Loans 

Per Cent 
Sha ... e 

1 7 

~00 

fr-cm a 
h.<:, m~.i~ 

Loans w i 11 finance at•out f>·:' ;1..:·r ce:: • c·f 
initial investment cost. F~re1g~ ln~n~ wil~ 

cover 80 per cent of the prc1'1uction eqlilpn.~n: 
C:·'."'St of thP. pr . .,ject. Thes-? lo~n::-; :-:rt- 1·~'1HnecJ 
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to have a term of seven years inclusive of a 
two-year grace period on principal, and 
interest of 12 per cent per annum. The first 
disbursement will be on the first year of the 
preoperating period. 

Twenty five per cent of the total 
initial investment cost will come from local 
loans. The first disbursement of the local 
loans will be on the first year of the 
preoperating period. These loans will have a 
term of seven years inclusive 'lf a two-year 
grace period on the principal, and an 
interest rate of 20 per cent per annum. 

Equity 

Equity contributions will finance about 
40 per cent of the total initial investment. 
It is assumed that 60 per cent of the equity 
contributions will come from local 
proponi:mts. Foreign sources wi 11 invest up 
to 40 per cent in equity for the project. 
This would mainly come from nationals of 
ASEAN participating countries. 

Table 30 shows the schedule of fin3ncing 
for the project. 

Loan 
Foreign 
Local 

Table 30 
Sources of Financing 

(US$000) 

Amount 

16,673.5 
11 '909. 7 

Subtotal 28,583.2 

Equity 
Foreign 
Local 

Subtotal 

Total 

7,622.2 
11,433.3 

19,055.5 

47,638.7 
--------------------

Per Cent 
Share 

35 
25 

60 

16 
24 

40 

100 
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10.3 PRODUCTION COSTS 

Annual production cost at the plant's full 
capacity is estimated at US$14.9 million. As shown in 
Table 31, the largest component is the financial cost 
which accounts for about US$3.6 million or 24 per cent 
of total production cost. The raw material cost is the 
second largest component, accounting for 17 per cent of 
total production cost. This amount excludes the tariff 
duties on imported raw materials to be used in the 
manufacture of fiberglass products for distribution to 
the export market. 

Depree i at ion of fixed assets is assumed to ::..,eg in 
on the first year of commercial operation. It has been 
estimated at about US$3.0 million per annum. 

Table 31 
Standard Production Costs at Full Capacity 

(US$000) 

Factory Costs 
Raw Materials 
Utilities 
Direct Labor 
Repairs and Maintenance 
Spare Parts 
Factory Overhead 

Total Factory Cost 

Administrative Overhead 
Sales and Distribution Cost 
Financial Costs 
Depreciation 

Total Production Cost 

10.4 COMMERCIAL PROFITABILITY 

Amount 

2,550.0 
1 , 887. 7 

128.3 
254. 1 
508.2 

1,708.6 
----------

7,036.9 

147.5 
1,195.9 
3,598.2 
2,964.6 

----------
14,943.1 

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

Per Cent 
Share 

1 7 
13 

1 
2 
3 

1 1 
--------

47 

1 
8 

24 
20 

--------
100 

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

All financial computations have been based on 
assumptions discussed earlier and those presented in 
Annex 8. The financial statements are presented in 
Annex 9. The financial projections use constant 1990 
prices. Any increase in cost is assumed to be 
co~pensated for by a correspcnding increase in prices. 

The results of the financial projections indicate 
the viability of the project. The project's financial 
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internal rate of return is 22.7 per cent. Payback 
period for the project is six years (including the 
construction period). 

, 0. 4., Financial Indicators 

Table 32 shows a summary of the 
financial indicators of the project. 

Table 32 
Selected Financial Indicators 

Internal Rate of Return (%) 
Payback Period (years) 
Net Present Value at 20% 

(US$ million) 
Breakeven * 

(% of sales at full capacity) 

* Excluding financing. 

22.7 
5.97 

4.9 

33.4 

In the first year of production (1993), 
the net income is US$115,400 or 0.9 per cent 
of the gro~s revenue. °l'he net income w"lll 
reach US$7.7 million or 33.9 per cent of the 
gross revenue when the plant reaches full 
capacity (1995). The increase in net income 
will continue up to the sixth year of 
commercial operation. (See Table 33.) 

On the seventh year of production, the 
net income will decrease to US$7.3 million 
with the payment of income tax. The 
manufacture of strand mats, woven mats, and 
fiberglass filaments is assumed to enjoy a 
six-year tax holiday. Net income will 
scabilize from the seventh to the tenth year 
with the expiration of the income tax 
holiday. The net income will increase 
further when the plant machinery and 
equipment, and auxiliary and service 
facilities are fully depreciated. 
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Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

10.4.2 
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Table 33 
Income Statement Highlights 

(US$000) 

Net Income/ 
Gross Revenue Net Income Gross Revenue 

13,564.5 115.4 0.9% 
18,086.0 3,626.5 20. 1% 
22,607.5 7,664.4 33.9% 
22,607.5 8,425.4 37.3% 
22,607.5 9,309.7 41. 2% 
22,607.5 10,348.5 45.8% 
22,607.5 7,327.2 32.4% 
22,607.5 7,327.2 32.4% 
22,607.5 7,327.2 32.4% 
22,607.5 7,327.2 32.4% 
22,607.5 8,978.8 39.7% 
22,607.5 8,978.8 39.7% 
22,607.5 8,978.8 39.7% 
22,607.5 8,978.8 39.7% 
22,607.5 8,978.8 39. 7% 

Sensitivity Analyses 

Sensitivity ana 1 yses were conducted on 
different scenarios to determine the effect 
of changes in critical variables on the 
finc>.ncial viability of the project. The 
scenarios used in evaluating the sensitivity 
of the project to unfavorable events or 
circumstances are as follows: 

Case 1: 

The project is not able to sel I its 
targeted volume, and is able to produce 
and sell at 80 per cent of capacity from 
the second to the fifth year, and 
operate at full capacity from the sixth 
year onwards. 

case 2: 

The export prices are reduced due to 
stiffer competition. This is brought 
about by the establishment of large 
scale plants by competitors in the face 
of a high potential market for 
fiberglass products. The domestic 
prices of strand mats, woven mats, and 
fiberglass filaments remain the same. 
The new export prices compared with 
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those in the base case are as fo 11 ows 
(in us~ per metric ton): 

Export Price 
Product Base Case Case 2 

Strand mats 
woven mats 
Fiberglass filaments 

2,040 
2,980 
, '550 

1,780 
2,370 
, , 250 

The new prices are based on the lowest 
FOB prices in Thai land for strand mats 
and fiberglass filaments, and Singapore 
for woven mats which are the major 
export markets in the ASEAN region. 

case 3: 

The project is 1 ocated in San Juan, 
Batangas in Luzon where it is near the 
market for fiberglass products. A 
generator with a four megawatt capacity 
will be installed to ensure the 
availability of power. In this case, 
the following assumptions are made: 

Land (US$ per square meter) 
Generator (US$ million) 
Power generated 

(US$ per kilowatt-hour) 

Cost 

8.7 
2.0 

0.0304 

The other operating cost components such 
as spare parts, repair and mai~tenance, 
and factory overhead are adjust~d 
accordingly. 

Case 4 

The product~on capacity is doubled to 
20,000 metric tons per year broken down 
into 14,000 metric tons of strand mats, 
4,000 metric tons woven mats, and 2,000 
metric tons fiberglass filaments. The 
plant will operate at 60 per cent of its 
capacity on the first year of commercial 
operations, increasing to 80 per cent on 
the second year and will operate at full 
capacity on the third year. The 
allocation of sales for the domestic and 
export markets is as follows: 
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Strand mats 

1993 
1994 

1995-2007 

Woven mats 

1993 
1994 

1995-2007 

(in metric tons) 
Domestic Export 

670 
890 

1 , 120 

190 
260 
320 

7,730 
10,310 
12,880 

2,210 
2,940 
3,680 

Fiberglass filaments 

1993 
1994 

1995-2007 

100 
130 
160 

1 , 100 
1 ,470 
1, 840 

The project will require an initial 
investment cost of US$95.3 million. 

As shown in Table 34, the project 
remains viable under the first, third, and 
fourth scenarios. However, in the second 
scenario, the internal rate of return 1s 
lower than the 20 per cent hurdle rate. 

Table 34 
Summary of Sensitivity Analyses 

Case 1 case 2 Case 3 Case 4 

Internal Rate of Return (%) 20.44 18. 01 21 . 2, 22.05 

Payback Period 
(years) 6.56 6.75 6 .17 6.06 

Net Present value at 20% 
(US$ million) 0.8 (3.5) 2.3 7.4 

Breakeven * 
(%of sales at full capacity) 33.34 39.73 35.53 34.20 

* Excluding financing costs. 
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If the project produces and sells 80 per 
cent of capacity from the second to the fifth 
year, and operate at full capacity only from 
the sixth to the fifteenth year, the internal 
rate of return is 20. 44 per cent. Payback 
period is six years and seven months. 

If the project is located in Luzon, the 
project remains viable with an internal rate 
of return of 21.21 per cent. This scenario, 
however, requires a larger initial investment 
of US$50.3 million compared with the US$47.6 
million required in the base case. 

Doubling the plant capacity is still 
viable with internal rate of return of 22.05 
per cent. Payback period is six years and 
one month. Export penetration rates of 61 to 
75 per cent (fiberglass mats) and 41 to 45 
per cent (fiberglass filaments) in the first 
year of operation, however, are high and "ay 
therefore not be easy to attain. 

In the second scenario where the export 
prices are reduced, the computed interr.al 
rate of return of the project drops to 18.01 
per cent which is below the 20 per cent 
hurdle rate. Payback period for this case is 
six years and nine months. 

Annex 10 presents summary sheets for the 
four scenarios considered in the sensitivi~y 
analysis. The project is highly sensitive to 
changes in sales prices, operating costs, and 
initial investment as can be seen in the 
graphix chart. 

10.5 FINANCIAL CASH FLOW 

The cash flow summary for the 15-year period of 
the project is presented in Table 35. The cash inflow 
remains the same after the project has reached full 
capacity. The additional US$76,100 cash inflow in year 
three is due to the additional working capital 
requirement brought about by the increase in the 
pl ant's capacity ut i 1 i zat ion. On the other hand, the 
cash outflow variation from the fourth to the seventh 
1ear of operation is due to financing costs. The 
payment of the long-term loan ends on the sixth year. 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Total cash 
Inflow 

13,988.710 
18, 162. 100 
22,683.600 
22,607.500 
22,607.500 
22,607.500 
22,607.500 
22,607.500 
22,607.500 
22,607.500 
22,607.500 
22,607.500 
22,607.500 
22,607.500 
22,607.500 
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Table 35 
Financial Cash Flow 

(US$000) 

Total Cash 
Outflow 

13,044.890 
16,133.920 
17,273.190 
16,988.000 
16,988.000 
15,241.730 
12,325.680 
12,325.680 
12,325.680 
12,325.680 
13,214.990 
13,214.990 
13,214.990 
13,214.990 
13,214.990 

Surplus 
(Deficit) 

953.816 
2,028.175 
5,410.408 
5,619.496 
5,619.496 
7,365.771 

10,281.820 
10,281.820 
10,281.820 
10,281.820 
9,392.508 
9,392.508 
9,392.508 
9,392.508 
9,392.507 

Cumulated 
Cash Balance* 

953.817 
2,981.992 
8,392.400 

14,011.900 
19,631.390 
26,997.160 
37,278.980 
47,560.800 
57,842.630 
68,124.450 
77,516.950 
86,909.460 
96,301.970 

105,694.500 
115,087.000 

* Available for cash dividends to the extent of retained 
earnings. 

Note: Items may not add to total because of rounding. 
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PHILIPPINE ORE RESERVES OF NONMETALLIC MINERALS 
FOR THE MANUFACTURE OF FIBERGLASS PRODUCTS 

Raw Material 

Dolomite Cebu 
Leyte 

Province 

Total dolomite reserve 

Feldspar Bulacan 
Cebu 
!locos Norte 
Iloilo 
Lanae del Norte 
Nueva Ecija 
Occidental Mindoro 

Total feldspar reserve 

Limestone 
(industrial grade) 

Aklan 
Al bay 
Batangas 
Bataan 
Benguet 
Bohol 
Bukidnon 
Bulacan 
Ca gay an 
Catanduanes 
Capiz 
Camarines Sur 
Cebu 
Davao del Norte 
Davao del Sur 
Davao Oriental 
Iloilo 
Lanae del Norte 
La Union 
Marinduque 
Negros Occidental 
Negros Oriental 
Nueva Ecija 
Occidental Negros 
Palawan 
Quezol" 
Rizal 
South Cotabato 
Surigao del Sur 
Zambales 
Zamboanga del Sur 

Tot-31 1 irr.estone reserve 

Reserve 
(000 MT) 

487,916.6 
840.9 

483,757.5 

500.0 
9.0 

23,257.2 
2.0 

13.2 
3, 26-l.. 7 
2,234.0 

29,380.1 
------------------------

1,200.0 
11,320.7 

500,000.0 
311 . 1 

1,274.2 
18,400.0 

3,628,802.9 
263,708.3 
268,000.0 
91,700.0 

180,000.0 
382,000.0 
251,776.1 

54. 1 
153,848.0 
500,000.0 
131,759.1 

9, 146.0 
15,000.0 

162,462.6 
467,580.2 

10,000.0 
84,482.0 
25,200.0 

117,454.0 
211,547.4 
468,276.8 
201,000.0 
153,666.3 
120,000.0 
500,000.0 

P.,131),0G".l.r., 
-· - - - - - - - - -- -------------
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Sand 

Raw Material Province 

Aklan 
Ba tan gas 
Bohol 
Bulacan 
Capiz 
Cebu 
Misamis Oriental 
Negros Occidental 
Palawan 
Pangasinan 
Zamboanga del Norte 

Total sand reserve 

Source: Mines and Geosciences Bureau. 
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Reserve 
(000 MT) 

17,595.0 
7,048.4 

15,047.3 
590.5 

2.0 
2,000.0 
1,015.0 
2,067.9 

27,498.0 
185.5 

40,667.0 

113,716.5 
------------------------
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RAW MATERIAL COST AT FULL ~APACITY 

Raw material 
---------------------
Glassmakir.g materials 

Sand 
Limestone 
Soda ash* 
Feldspar 
Dolomite 
Fluorspar* 
Boric acid* 

Subtotal 

Binder 

Polyvinyl acetate 

Raw Material 
per MT Product 

(Kg) 

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

543 
173 

8 
144 
50 

2 
80 

20 

Total 

* Imported. 

Unit Cost 
(US$) 

0.078 
0. 130 
0.425 
0.304 
0. 152 
2.174 
1 . 383 

1. 087 

ANNEX 2 

Total Ccst 
(US$) 

424,960 
225,650 
33,620 

438,250 
76,090 
42,890 

1 '091 '000 
----------
2,332,470 

217,390 

2,549,850 
--------------------
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UTILITY REQUIREMENTS AT FULL CAPACITY 

Volume Unit Cost 
Utility per Hour (US$) 

----------- ---------- ---------
Electricity 4,000 kwh 0.0316 

Fuel oil 305 1 i 0. 1553 

LPG 337 kg 0.2528 

Water 11 , 400 1 i 0.0003 

Tot.al 

ANNEX 3 

Tot3l Cost 
(US$) 

----------

910,706 

341,096 

613,362 

22 '4~>.3 
----------
1,(137,647 
--------------------
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COST OF PLANT EQUIPMENT AND MACHINERY 
AND AUXILIARY AND SERVICE FACILITIES 

(US$000) 

Plant equipment and machinery** 

Service equipment 
Binder systems 
Batch systems 
Furnaces 
Emission control 
Fiber forming 
Forming equipment 
Forming support 
Direct chop 
Ovens 
Woven roving 
Twist frame 
Material line 
Material handling 
Scrap handling 
Spare parts 

Subtot :i 1 

Auxiliary and service facilities*** 

Mechan;~al utilities 
Electrical utilities 
Fire protection 
Waste treatment 
Forming HVAC 

ANNEX 4 

Total Cost* 

1; 405 
681 

2,494 
4,774 
1 '515 
1 I 413 
2,563 

132 
557 
822 
531 
722 

1 '861 
551 
129 
828 

20,978 

1'485 
1 , 305 

420 
630 
591 

Subtotal 4,431 

Total 25,409 
----------------------

* Includes 10 per cent installation cost and five per cent 
contingency. 

** All imported, excludes tariff rates. 
***All sourced locally. 
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ANNEX 5 

COST OF TRANSPORT AND OFFICE EQUIPMENT 
(US$) 

Transport Equipment 

Asian Utility Vehicle 

Office Equipment 

Adding machines 
Airconditioner 
Calculator 
Computer 
Conference table 
Filing cabinet 
Off ice tables 
Office chairs 
Typewriter 
Other off ice 

accesssories 

Total 

Cost 

40,000 

261 
1'043 

39 
1 '739 

348 
157 

2' 174 
1'087 
2,609 

500 

49,957 
----------- -------
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A. 

FACTORY AND ADMINISTRATIVE OVERHEAD 
AT FULL CAPACITY 

(US$) 

FACTORY OVERHEAD 

Indirect labor 

Insurance 

Property tax 

Alloy losses 

Bushing fabrication 

Furnace reserve 

Miscellaneous expenses 

Tot31 

ANNEX 6 

Page 1 of 2 

Cost 

154,092 

336,830 

168,640 

247,000 

336,000 

450,000 

16.000 

1,708,562 
----------------------
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B. ADMINISTRATIVE OVERHEAD 

Communication systems 

Patents and licenses 

Supplies 

Repairs and maintenance 

Utilities 

Miscellaneous 

Total 

ANNEX 6 
-----------
Page 2 of 2 

Cost 
-----------

5,217 

2,609 

761 

435 

652 

4,348 
-----------

14,022 
----------------------
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PRUDUCTION 

Direct Labor 

Unskilled 
Semiskilled 
Skilled 

Subtotal 

Indirect Labor 

Production Mana9er 
Secretary 
Production Supervisor 
Foremen 
Electrical Engineer 
Quality Control/ 

Mechanical Engineer 
Maintenance Men 
Utility Men 

Subtotal 

ADMINISTRATIVE 

Board of Directors 
General Manager 
Executive Secretary 
Finance/Administrative 

Manager 
Secretary 
Chief Accountant 
Bookkeeper 
Ca2hier 
Accounting Clerk 
~ e r .s cm n e 1 a ~1 d ,·\ d :." i n . 

Super·.; i ~->01-
PLffC.has i ng 0ff i cr,:,r 

Ut i l i-:.,/ r-~~-in 
,...., .:.~ ,--_ \ ~ r- i t y ·~ ; J ~t ,~ 1) 

f": I 

COST OF MA~~POWER 

(US$) 

No. of 
Employees 

28 
44. 

12 

84 

.., 
~· 

9 
1 

1 
37 
19 

---------
72 

---------

3 

1 

4 
? 
·-' 

21 

Monthly 
Compensation * 

1 21 
i29 

1 '087 
190 
543 
217 
326 

326 
136 
1 21 

1 '630 
1 '630 

217 
1 '087 

130 
543 
190 
1qo 
190 

j • 

ANNEX 7 

?age 1 of : 

Annual 
Labor C::>st 

40,63:) 
6.3,152 
19,555 

13,043 
2,283 

19,565 
23,478 
3,~13 

3,913 
60,326 
27,571 

--------~--

154,092 
-----------

58,696 
19,565 
2,609 

13,043 

2,283 
6,522 
2,L83 
?.,283 
2,283 
f\,.i::.2:? 

~ 'q~fi 

r, I o.n4 
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MARKETING 

Marketing/Sales Manager 
Secretary 
Export Sales Supervisor 
Local Sales Supervisor 
Salesman/Sales Assistant 
Sales Clerk 

Subtotal 

Total 

No. of 
Employees 

1 
1 
1 
6 
6 

16 

193 

Monthly 
Compensation * 

1. 087 
190 
543 
543 
326 
190 

Includes benefits equal to 25 per cent of basic salary. 

ANNEX 7 
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Annual 
Labor Cost 

13,043 
2,283 
6,522 
5,522 

23,478 
13,696 

65,544 

481 ,484 
----------------------
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NOTES AND ASSUMPTIONS USED IN THE FINANCIAL PROJECTIONS 

The financial projections for the project are computed using 
the UNIDO Computer Model for Feasibility Analysis and Reporting 
(COMFAR) software. The currency used in the study is the US 
dollar. The exchange rate used in converting local currency 
costs and figures is ~23 per US$1.00. 

INCOME STATEMENT 

Sales 

o Sales Volume 

The schedule of unit sales from 1993 to year 2007 is a8 
follows: 

(metric tons) 
Domestic Export 

Strand mats 

1993 630 3,570 
1994 840 4,760 

1995-2007 1'050 5,950 

Woven mats 

1993 180 1'020 1994 240 1 '360 1995-2007 300 1,700 

Fiberglass filaments 

1993 90 510 
1994 120 680 

1995-2007 150 850 
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Selling Price 

Selling prices for fiberglass strand mats, woven mats, 
and filaments are listed below (in US$ per metric ton): 

Products 

Strand mats 
Woven mats 
Fiberglass filaments 

* Ex-factory price. 

Domestic 

2,550 
3,720 
1 , 950 

Export* 

2,040 
2,980 
1,550 

Variable Cost 

o Raw Materials 

The major raw materials required for the manufacture of 
fiberglass products are sand, limestone, soda ash, feldspar, 
dolomite, fl uorspar, and boric acid. Polyvinyl acetate is 
also used as a binder. Annex 2 presents the unit prices of 
materials used in the manufacture of fiberglass strand mats, 
woven mats, and filaments. 

At the plant's full capacity, the total raw material cost is 
estimated at US~2.5 million. 

0 Utilities 

0 

The utilities cost at the plant's full capacity is 
estimated at US$1.9 million. The breakdown of the utilities 
cost is shown in Annex 3. 

Direct Labor Cost 

Eighty four workers are required for full capacity 
operation. A de:tailed presentation of the labor cost is 
shown in Annex 7. 

Fixed Cost 

o Repair and Maintenance 

Repair and maintenance is approximated to be one per 
cent of the total cost of production equipment and 
machinery, and auxiliary and service facilities. This 
amounts to US$254,100. 
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o 3pare Parts 

0 

0 

0 

0 

The cost of spare parts is assumed to be two per cent 
of the total cost of plant equipment and machinery, and 
auxiliary' i service facilities. This is about US$508,200. 

Factory Overhead 

Included in this account are insurance costs, real 
property tax, alloy losses, bushing fabrication costs, 
furnace reserve, and other miscellaneous expenses. 

Administrative Overhead and Labor 

Total administrative expenses are estimated at 
US$147,500. Salaries plus 25 per cent for benefits amount 
to US$133, 500 while administrative overhead is US$14, 000. 
Refer to Annexes 6 and 7 for details. 

Depreciation 

Depreciation of fixed assets will begin on the first 
year of actual production. It has been estimated at 
US$3.0 million per annum. The classification of fixed 
assets and their estimated life are shown below: 

Fixed Asset 

Building 
Plant machinery and equipment 
Auxiliary and service 

facilities 
Incorporated fixed assets: 

Transportation equipment 
Office equipment 

Cost of Financing 

Estimated Life 
(No. of Years) 

20 
10 

10 

5 
5 

About 60 per cent of the total project cost wi 11 be 
financed by foreign and local loans. Foreign loans will 
bear 12 per cent per annum interest to be paid in seven 
years inclusive of a two-year grace period on the principal. 
The foreign loans will finance 80 per cent of the plant 
equipment and machinery cost. 
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The local loans will have a term of seven years 
inclusive of a grace per~od of two years on the principal. 
The interest rate assumed for the local loans is 20 per 
cent per annum. 

Taxes 

The manufacture of fiberglass strand mats, woven mats, 
and f' i laments is assumed to enjoy a six-year tax ho 1 i day. 
Corporate tax rate is 35 per cent. 

BALANCE SHEET AND CASHFLOW STATEMENTS 

Cash in Bank 

The mini~um cas~ requirement for the project is equivalent 
to 30 days' cash. 

Accounts Receivable 

Export sales are assumed to be sold at Letter 0f Credit 
basis. Local sales are assumed to be collectible within 30 days. 

Inventory 

The following days' inventory level are assumed: 

Items 

Direct Materials 
Utilities 
Spare Parts 
Work in Progress 
Finished Goods 

Accounts Payable 

Number of days 

30 
30 
60 
15 
30 

Imports are to be bought at Letter of Credit :iasis. Local 
purchases are assumed to be payable within 30 days. 
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e:~ l ty 1 grants: f9055.~7 ~0.000 s fare i gn 
: ... ,. ... .; .. ,. loans 166 73.5, 1,,., c:':!:'' 
: ::a: iG3~5 1!~09.5! 

Cashflow from operations 

Jp~r~:~~; ..... ,J' .. .'!.. 
- fl'; f "!'" 
0 ''J' • ' ' .3380.25 mus 

:s:~==~::~cn m.t.so muo muo 
1 n ~er est mu;, ma.2& 0.00 
---------------- ------------ ------------ ------------
:t'·J.:~:~ i.:r: :::5 ~5 
:".;r;j~ f·J~~~g.~ 
....... 1 3a:23 " • ..l • ... ~ 

~~: Incc11s 
:;~~ :a!anc: 
ng cashflo; 

13~~g.o~ 

3C.J8 
:355L :c 

~ ~:.!2 

I I 5. i2 
~'7 J1 .. .1,,,.· .... 

l 

~e~ =~esen: ~~Jue ar· 2~.CO l 
:rr:arr.al Ra~~ Jf R9turn: 22.7G ~ 
=~:·~rr. Jn :IJ'Jl~/~: 27.55 ~ 

10!3.:? 
2U! 

mer. :o 

;5sur 
54!Ul 
i:rn.~5 

i 

m5.]I 

Ind e ;t rJ f Sch e du 1 es ;re:~::~ ::: CJMFA~ 

?'~1;c:~~ ea~3n:~ 

'ie: 1~~~~e 3~a~e~en: 

l!33U5 
11.5! 

22601.50 

: mus 
rm .22 

1028 U2 
1022!.32 

' 
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--------------------------------------------------------------------------- :2v:l: : .. .;_·--:::. '~-- ~ 

Cashflow Tables, construction ;r, -~:;;s3r.: us~:·:::·:; 

T:~a i casn cu:f ioa mi.SiO .. ~c·' • .. ,. 
.#i .. '•·. :1.: 

--------------- ---------------
::::a i assets ~220.CQC ~SjJ~. gc 
C::~:: :r.~ :~s~5 C. G0~· c. cc~ ,..., _.,. 

~T~?fi~e .1" =·.·. 202:. ~s:· \,,\..:·- . •'t.... ~ 

P.::ayirert C.CGQ o. c:i~ 
::r~:ra:: ~zx o.ccc n r~o 

... o\. U\I 

c·vta~~cs ~=;c a.coo U00 

s~~~l~s ( deficit ) 0.001 0.000 
Cu"~:e:~: cash balance O.OCI 0.001 

Ii+f 1ow, lccal 4735.6'0 !8607.310 
Ou~flaw. loca 1 9!61.614 15792.HO 
Sur~l:;s t deficit ! -ms.m 2814.571 
I~f low, foreign mS.931 19366.790 
~u~flow, fare19" 202.956 22181.370 
5urpiu~ l de•1cit \ ms.m -281UH ! 

Net mhf low -9220. 000 -35338. 160 
Cu111ula!e: r.et cashf low -9220.00C -U555.160 
------------------------------------------------------------------------------------------------------------------------------------



I 
I 
I ------------------------------------------------------- ·------------------- :ou=~r :. ! 

Casnflow tables, production 1n rncusai::~Sc;;;1a~s 

I 
I 

I 
I 

~1~an:1a1 resources 
s:::s. n~~ Gf tax 

R~oay1mt 

Ccr~orate ~ax 

I Surplus ( deficit } 
~u~~lated casn oalan:e 

I 
I 
I 

I~f1011, local 
~~:fiG•. lc;:al 
s~r;lus I deficit l 
Ir.fio•, fm:;gn 
Outflow, foreigfi 
Syr•:~s r d2f1cit J 

r;et :ashf 1011 
Cu~ulated n:t cashflow 

199j 

1399e.71( 
---------------

43U06 
1356'. soc 

130U.S90 
---------------

1m.m 
~ •r1' ! '~ \i I u I.' I~ 

l3S2. 759 
85i. 135 

0.000 
0.000 

953.816 
m.rn 

2885.806 
10511.610 
-i625.806 
11112.900 
2533. 279 
8579.621 

6193.710 
-38364.'50 

195! 

'~162.!CC 

---------------
is.cg~ 

18066.000 

!E;1:.:2~ 

---------------
285.iS~ 

~2.!C,. ~3.! 

4253.m 
m3.m 

0.000 
0.000 

202B.175 
29S 1.992 

3HU99 
11508.520 
-8163. 624 
14817. 200 
4525.402 

10191.800 

10635.930 
-m2s.rn 

'CC: ........ :~~E 

!25S3.~~C !25G- .:C·C 
--------------- ---------------

iU~9 O.GOC 
225[7.SCU :'.m'.5GC 

. ... .. .... . .... 
~:~EE .l~:· . ~'.;. : :\.' 

--------------- ---------------
2s:. :s: .. '":"!"; 

i.. ••• ;i,.;,; 

!; ': ::r; ? er: 
..... ..; .... - .. 1..· 8380.250 
35SU!! ~:37.225 
~n.~Q 'I~ 
w\.: ~ .. •.,, ' .. 5;70 .m 

2.000 O.OGO 
G.000 C.000 

5410.408 5519.495 
sm.~oc ~~Ol L90C 

t1s2.0g9 4086.000 
12647.790 12352.60( 
-rns.m -8275.502 
18521.500 1852 i.500 
mu02 '525.402 

13896. !00 ~3896.10C 

l!OIB. ISO !!227.250 
-13710. 360 s1c.eg1 

-··--~·· ... 

.-\:\~E:\ ) 

"ace ·i c>f I:: 

;~~~ ~ ; "'-~ 

• n'•. 
.. , ........ - -.... 

- ... \#\. ......... .. .: : . ' . : ....... 
--------------- ---------------. .. "'f· 

" 

22~0~.5~: 2~5:· ........ 

~:sas.:.:c ..... , . 
: .'. - -. 

--------------- ---------------
,..~ .- ........ ,; 

....l'·.: ... 1.. ........ 

~~SC.250 :.; ::: .. ~ : .. : 
; ~::; ~ CT~ . -....... ',.; ~ ~ ! . # i ! 
6E5!.S4! ::a-: - ~ :;;; 

C .00C :o ".r('I. .... .. : \,) ~· 

0.000 c·. rec 
:~1~ •c: ... ,. . ,. .. .., ' ........ .,. .... . .lC~. ; I 

t:53i.;?c ~ '" .. .. : ~: . : E: 

!O:e.0JG !C3~.::·c 

!2:!52.5JC ft: .. l :c .. 
' •• ~•,.,L 

-::7€.0J: -'"'!6:.:~.! 
i852!.5GC iE52L5JG 
m5.4DI ~m .c35 

, 1 ".l G~ t l'\t, 
, .,.,. .. w • I\..'~ T!Sj!.!CC 

1m7 .25C i~22?.250 .,.,,, ,,,. 

... -_. 

28971.~3~· '°'I ",_. I ti.~1 

------------------------------------------------------------------------------------------------------------------------------------
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--------------------------------------------------------------------------- =~~=!~ :.· - s~::~. -\· --· 1·: !·: v· ••• ... . . -.. - -- -

.~~shflow tables, production ·r. ·r,.:us~~:~s:o:!:~s 

~:!'" I~~! 
.. ,. r.r 

20~~ 2C2 ~ --' ! \,.!.,_';; ---.. 
7.:::: :asr :rn c~ 225CT.500 225:7.50~ 22€07.500 .:. .: : ~· . -.. \, 

. . " , .. ... ............ ....... ---.. . ...... 
--------------· --------------- --------------- --------------- --------------- ---------------

~:r,a~ciai rcsJ~r;;es 0.000 c.cc~ ~. c~o c.c~c 
. (",fl• :.. ... \.' .. \. .... l \. 

sa;:5, r.:i. ilf ta): mouoo mo~ .soc 2m~ .5GC· ::2e:· .:::· . .. 
.: :: .. .: ~ ---.. - .. , -.J..:\. 

1' ..... ~ :ash =~~~l ~- ~2125.530 1!325.SEG ·:225.5~0 ·::;::.:30 '~ ':' ~ ! •" 
..... , .. .... '"il' 

--·-------·---- --------------- --------------- --------------- --------------- ----------------,. ... ' assets a.cc~ G.OOC c.r:: . ... "": .... 1.. ... .:1 ......... _ .. ,, ......... 
C::~:: n~; ::s:5 S3.:D.25G E~~~.2SC s::sc.2sc ~~=: .2:: = 1.; .. . .. .. ,.,, 

- ....... -"'· ,. __ .. ·• • t-:a:: :: C.O~G ~.JSC C.C0~ ... -.,. '":...::. .. 
~:::arr.:;;: G .QC1G Ci. OC:C c .oc:; ' .. . . . 

.... 1.1 ...... w ....... ··' .. C::--:oratc ~ax ... ,. ' .. , ... ., 
~9J5.m ~~~5.:27 ;~!5.!~ .. !:3!.7.!~ •::• .,. ;j.,:,.,, ... · ... -. -~ 

~:.,.idEnds me C,000 G.OCC a.coo ~·. OGC i .. ,r .. . .'\'""' 
\..\,. .. \, 

s~rpii;s { cf2ficit \ l0!31.82G 10231.520 ~C2S i.820 ~c,2: i. E2·J 93~2.::: ~;:.:..~t.: 

c~ciiilate: Cl5i: baian:e mrs.sso 47550.SOO 573;2.630 '"': f; I I :r: 
• 7:1e.?5C : =·~."', ~ I~"' o .. ... - ......... ... ............... 

Influ•. loca 1 4085.COO ~086.000 4036.000 !08U00 .!~E:.'JC: I 1'\::. .. , ... ,"". -",_ .... ~ " .. 
Cutflo•, ia:a ! 12325.650 12325.680 12325. 580 12325.6SC ~:;: ~!.~~~ i~2"!.~~= 
SJrplus I aef1~it ) -5239. 678 -8239.578 -sm. 575 -E23S.5iS -?i28.9?~ -9:2:.?:2 
in7b, fareigr, 18521.500 18521. 500 15521.500 1852! .500 ;.~:2:.:~.c. !::~;,5:'[1 
Cutflaw, foreign 0.000 0.000 0.000 O.CCG O.DCO 0.0GC 
Surplus ( defici~ ) 1muoo 18521.500 1~521.500 18 5 2 t.SCC 1E521.5CO ~ Q ~;. li:~li 

11.1 v - • "1\,.,. 

ti et cash flow 10281.820 10281. 820 10281.520 IO?Sl.d20 g;32.soa 9392.5.·JS 
C~mulated net cashflJw 39253.210 49535.030 598 !USO 700~Ui0 :'94~L 12.C .9S 992. €9C 
--------------------------------------------------------------------------------------~---------------------------------------------
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--------------------------------------------------------------------------- :Ju:!: 

C.asr.f1ow tables, product~on ·• ··:.3:~:, -- ~·: 

C::ra: ~~~ ::5:~ 
::~: .:: :~r.:~.:~ 

s.~~;~~ acfi:1t } 
:u~~:a~ed czsh oaiar.:; 

r~;;~~I f~r~fgr o 1 
Gu:;lo~. fcre1g~ .. 
SJrcius ; aeficit J 

he: :as~f:a~ .... 
:u~~!aled ri:: :ashf!u" 

a.GOG 
225~7.50C 

C.0CC 
~35C.250 

., r,, ~ 
'.. • I: Vl 

!534. ?43 
0.C~OG 

9392.SOS 
~fj; 1 .:~0 

4086.0GO 
1321U90 
-9123.~92 

1252!.50~ 
c.coo 

18521.500 

rnuos 
9827UOQ 

:.m· 
n~r.. ;.,. 
....... 1.· •• .;\,"' 

·~;11 ;a,• 
I., - '• • "'•-. 

.......... 
33:c.~:c 

....... ;. 

I"' .. I .. I" .... ~.; ... ' ... .; 

0. o:-c c.o:c 

3292.509 ~j~2.5Q7 
~c·:::!.:~c· ! ! 5C~: ., ".r, 

I~\, 'w 

4:35.0CO .!080.000 
1::!u~0 1 2~14.990 
-;12e.g?~ -C•?' Q~~ 

.. 1r....1 ... ..'..i 

1rn~.s~c :.:5~1.src· 
a ~·.1n .,,, .... 0.000 

18521.5~: r~:21.so0 

3392.50~ !292.507 
107663. 700 WOel.200 

- I•·• . :: - -...... 

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

Cashf1ow Discounting: 

~e: cr:sen" vaiue .............. '€5C.55 a: 
:r.::rria i Rate cf Rs~:Jr~ ~IRR~!) . . 27. :: ~ 

•. ~=~ ~crt~ versus ~et :as~ re~urn: 
Ne~ oremt value ............ •. mu: at 
Interna 1 Rate of Return ( iRRE 2 l .. Z5. 3! : 

_, !~:2rna~ Pate of Return an total jnvestment: 
Ne~ ~~eserit value .............. !SEC.gr :t 
I~~sr~:: Pa~e of R:turr ( iRr ! .. 

~a: ~sr:~ : ~:~::~ oa1c ~!us res~r~es 
22.70' 

... :~~==~ 

-\l\~£\: _1 

"a~e •' 0i l::'. 

·• -

L': ,. • , - ... -. 

------------------------------------------------------------------------------------------------------------------------------------
___ I l ...... : 
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--------------------------------------------------------------------------- :Jr=!= : 

Ba1ance Sheets, constr"uctior 

.,,.,.,. ·-
:=-~' : ... . , ... ; .. : .. -. . . . . . . . - .. \r....... -· ........... _ .. 

::~s:r~::~:~ ·r or:;ress 
::.·~;r: asse~~ 
........... 
1w.:.: ..... :· .. 

Lc~s a~: :e:iu~ term je~t 
:~rr;~: l1a:·1::fes .. 
~a~k C\er~raf:. ;,~a~ce re~u:red. 

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

r •. "'l .. 
l .;,.·\.'\. 

~.0:: 

--------------- ---------------
38E5.S2t 

o.coc 

ST?S.~~:; 

o.m 
c.o~o 

~C.CVG 

~.DCC 
................. 
~; =~.:..,; ! .... 

------------------------------------------------------------------------------------------------------------------------------------
....... ,,_. .. ' · ... \. 
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ANNEX l 
-· - ':l .. -

- I I.--.._~· r ·-:..· 

_ ... --:-... -~:-
''a ... ~e S oi 12 · -.... _ . :-_. 

. '-. 

--------------------------------------------------------------------------- :c~=~= :.~ - ~v:::. G:~~~~- .~~~~~; :: .. K:~,!L! ----

Projected Ba lance Sheets, Production ;r. ;r:~:m~: ~~ ::·~a~s 

=;ra: ass::s, ~c: :f ae~reciatior. 
C:r.s:ruct1or: ;r progress 
C~·rent ass!ts . . . . . . . . . 
Cas~, ~anF. . • • • • • • . • • • 
:as~ s~r~l~s. ~i~ance availa~ie . 
~\:55 carr1e~ f~r•arc 

~~55 ..•........... 

Eouity mital . 
~cs:rves. r:~a1re: pref:: . 
p~~f~t ......... . 
la~g ana i:=;~~ terr. debt . 
Current liatilities .... 
Bank av:rdr3ft, finance required. 

Total debt .. 

Eac1ty, I of 1;abilities 

1a~· .. ~ 
LTm.1so 

-----------·---
.t~m.cso 

O.OOQ 
WS.661 
m.m 
m.82C 

0.000 
o.ono 

'73lt. ISO 
---------------

19055.'70 
C.000 

m.m 
27126.070 

m.m 
0.000 

28160.280 

40. 260 

!~!! 

t567:. m. 
---------------

•• ·!": '~'· .. ,, .......... \. 
Q.OOC 

P:;! ~"·C 
'''-•• 1.. .. 

22E.?55 
'~~ • cc; ..... -.1 • ..r..:1,; 

c.oc~ 

u~o 

'sm.~~: 

---------------
ISC55.liG 

t!5.~2! 

Ja!e.m 
23372.250 
m.m 

UOQ 

23882.550 

40.822 

,.:c:. ! : :: 

.t~:1c.:~: szc:: .2: 1
:· 

--------------· ---------------
3E7!!.CSC - ... ·- _ ..... - -

O.GQ( ... 1,r,· 
- .. \,.!,,; .. 

-ir; F ~~c '"" ......... ;~!!. :5: 
m.rn ~!\;. c:.:. 
~;~z.10: ! .!~ ~: .. ?Ct 

:.o~c ~.CD~ 

~.D~~ ~ .cco 

H!ta.m mc5.S:i~ 

------ --------- ---------------
19~55 . .!:'0 1%5: . .!i~ 
m1.rn 1 t4Q:.::2c 
765.t.l If a.m.42: 

:am.m 1!5S~.!~~ 

556.LC~ ~G'"' I' I =·-=.•Li-
uoc o.m 

18949. 140 :31iLf10 

35.5E5 35.m 

•c-;:· 

:!~~: ... ;: 
---------------

: ":":. •: ;.'"'r 
' 

L-.CG: 
2:!!.~5S 

z2s.e::: 
·~~;: .. !~< 

" r ~,.. 
'...i..· .. -· .. 

~.C~G 

5' .. ""' .... "'. •: .!:.: • ; ;U 

---------------
!g~5~ .4 !G 
·?s:.L:s: 
m~. T3: 
:~~; ,;57 

5&C • .tG! 
~ "'~ .... :..1,:1. 

~52;. ~:~ 

3U2~ 

-------------------------------·------------------------------··------------ COHFAR 2.1 - S)CIP, 50RP£S, VEL~'C I C~ .. "!~I~t ----

Projected Balance Sheets, 

Y:ar 1998 

Tcta I assets 59131. 890 
---------------

Fixed assets, net of depreciation 29861.070 
Constructior. in progress 0.000 
Current asse~s 2GU.758 
Cash, bank 228.893 
Cash sur~lus. finance available . 26997. 170 
~:s; :zrried for~ard 0.000 
Less 0.000 

S913U9C: 
---------------

E~uity m1~!l :905U70 
~eseries, rs:a1n~d oro1 ; ~- 2; \L USC 
~r~'i: 1cm.m 
.C~i ar.:! r.ed1ur \.err1 mt 0.000 
"· ,.. , .. ,, . 
\,W '!' ... :rzc·:::::s m.:o' 
e~n~ ~~e'craf~. '·r.?n:e reJ:;1re~. c.ooc 

Production in ihousand US daliars 

1m 

66'59.130 
---------------

26906.,70 
0.000 

muss 
22s.m 

mH.000 
0.000 
o.occ 

mss. :2~ 
---------------

1ms.m 
:?!~: .c2~· 

7~27 .22~ 
• r .. ,. ........ ·: 

5~~.n 

UCO 

200~ 

?3iSU40 

---------------
23951.870 

O.COJ 
2ou.m 
m.ss2 

47560.920 
O.OOG 
c.m 

w:·.:!: 
7~!' .22: 

.. "'""" \ .... 
SSE.l\•! 

m1 

rn 13. 560 
------------ ---

2C~~7. 2!0 
r1. O~C 

20!l. 75~ 
·m.sr: 

578~2.64C 
"' .• ,"! .. .... ~ .... 
,. -"'• ~ ~ "I .. ., . 

. .. .. .. .. , ... 
I : ._:: • • ~ 

~I I H t ! • 
,,; .. ' ......... . 

.. "' ... "'"" .. ~ . ':.: 
'"C" t"t : . c. ••)• 

,. 'r" 
',1./.J'. 

20~! 

S5L::.7SV 
---------------

;ao,2. e 10 
~.OCG 

2r•ll.i5C 
~~Q OC"' 
....... i..~ .. 

6WU5C 
u~~ 
,. .. ~,,. 
· •. 'i:.: ~· 

f ~ .. _:' , .. ; 

' .... "'"" .• ' 

.... ,, .. """"' 
I~- • ! :..;.. 

: r • ~ 

:~: .£(.! 
. .... , · ....... . 

I ·::? 

'' ' 

........ 
',.: ... ';' '"·' " ..... ". .. ::: , .. ' .. ....... : ·. ~ ' .. ~ ! 

' 
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Projected Balance 

~1i~~ ~ssc:s, ~ct cf de~rec1atl~n 
::~3~r~:~·~n ~~ progress 
:;.;~r:~: a~se;.s 

_·:ss 

s~·=~'~· :1~a:.ce a~a1lable 
::•r;ej forward 

~~r.g and mediu1 ter1 cebt 
:J~ra~: ~:ac1l1t1es ... 
~?nl =~~raraf~. fi~lnce required. 

Sheets, 

c.m 
~nu.m 

m.S~j 

1:rn.m 
c.m 

19C55.H~ 

ssm.m 

c.cc: 
586.40( 

c.cco 

sas.m 

t!.sec 

Production 

'j,I" f ............ 

........... . . .. . "'. _ ..... ·---

1!~5~.!7~ 

777;7.i!O 
E~?U~' 

ucc 

5&5. ~:iL 

. ......... - .... .. 
I :.; • .:: ... :.. 

~65Q~ .552 
L .G~1 C· 

:.:-:·. :·.· ...... \. ....... 

m:: .. n 
~-·:: :,~ 'loiD: •• ... _ ... 

c.m 
r ....... 
· •. : .~~;.: 

1e.m 

-- . ~-- ~· .. 

-· ~ ..... 
.. 'lo... • 

':°,. t I ... : ~ .... ·-- ..... .. 
..,.!' ... .. . ........ . 

·.~:;~· ~ .. .. 
· ................. .. 

·~'"':: ··~ ......... - .. 

~ ,. ~,, 
t .... ..: .. · 

~i:: ' ... ' ................. 

:\!"!':EX :> 
ra!?e g of!!: .-;:: · 

!-~: . 

":"''' ·:.: ..... ...... . .. .. 

,. ,.,. .. ... :.' .... : 
~ ,.., .. .. 
~ ·" ... .. 

•::-~:.: . .,~ . .......... ~ 

r "I•• 
'" .......... -

i: ~ ~· ~ ~ 
- 1.:. - .. 
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--------------------------------------------------------------------------- cc~~1~ 
. . .. ' 

·::~'f 

·,,:'?abl: rarq:"'. 
~s ~ c~ :o~a' s~i~s 

~==~=~~cr.~l ~a~:i~ . 
!s \ af tcta 1 s~~cs 

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

.:.!~~·· .~L~· 

-, :r~ 

··"'""" 
- ! :- ': 

. . " ... 

- _'? 

... -.. .. . . 
... lo ........ . 

:.:1: ~~ ... ...,,. -.............. 

--------------- --------------- --------------- --------------- ---------------
~"C~5 :r:lfit . 
~l banccs .. 
imtlc ~rcf1: 
in ... 

uncistr!buted ~rcfi: ..... . 
Ac:ua~late~ ur.~is:~1t~~a= •rof:: 

Gross ~rcf:t, I cf total sales 
~=: ~rof1t, ~ :f ~~:a? sales 
P.CE, Net profit, I of eQ~1:y . 
P.O!, Net prof;~+1nterest, I cf 1nves~. 

115.!24 
o.oco 

G.000 

0.000 
11s .. m 
t:5.4H 

0.95! 
o.s:r 
0.606 
Ute 

m!.m 
UC~ 

1~25.J~E 

C .O~·O 
muse 
2?!t .9~2 

20.m 
2U5t 
!U31 
17. ne 

a~ .. c .... .. ....... -.... . ?55t.~'.C 

c. c:c 

..... i.;\. 

. .., .... -- ... ... ... . ... \. ... .. 

C.OcC c: .o~r r ."'"\"' ............ 
:-m.::c wu2: ~;og.;3; 

11,~E.~2C· m:i. 75C 2;t:~.!;(1 

~;. 3D2 :;1.m ! ! . !SC 
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:~.222 l!.2T~ ~e.ess 
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--------------------------------------------------------------------------- co~;AP. 2.: 

Net Income Statement :r. Thousar.a us ca!la·s 

TJ:;~ s!1es, ;r.:!. saies r.z~ 225~ :'. 5CC 
~ess: \·a~1a~ie :cs:s, 1n:!. s.:ies tax. 

22eo~.:j~ 

5€9C.3!C 
":";.:."'! ... :-~-.. ~ ·~' . -· .. 

ma.33G 
--------------- --------------- --------------- --------------- ---------------

~?~tz~!e 1ar;1r. .. 
~s s cf tota! sales 

Ctcrat;c~al r.ars1n . 
~: t cf :JtaT saies 

! ! l Olia:ices . 
iaJ.atl: ;rcf:t 
Tu ... 

~i·;ic:r.cs liaid 
~r.d!strit~ted ~refit • 
~:cumulate~ undistributed profit . 

Gross profit, I of total sales . 
N:t crof1~. s of total sales . 
RO:, Net profit, I of equity .. 
P.OI, Net orcfit+interest, s of invest. 

:murc 
H.m 

16911. tTQ 
•1 C~1 

'"'•"'""" 

'::... • :'11 
t,.,.' '• ••t. 

~ • e~ ': '-.\,; .. .., 

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

m.w u.GOQ G.000 : . ~cc' 
--------------- --------------- --------------- ---------------1ms.m 11212.eso ii17!.CSC: • '" ~"' .. ,!'\ : . -. ~. c ... 

o.coo C.000 c.coo :.CGO 
rnm.w· 1;2!2.650 ::2:u~~ ~~27!.E!G 

r. .CCC ;9.!5.l2T 3545.!27 3?!:.t27 
--------------- --------------- --------------- ---------------

!OJ:e.s~~ 732~.223 i327 .2£3 ;;27 .m 

0.000 C.000 0.000 ( .Oj:· 
103,8.5,0 m1.m 1?27.223 7227.22~ 
HHc.l/20 m·1.m SltU.:00 6:!r· .m 

45. i75 49.262 '5.862 !9.862 
l5. i75 32. '1l 3!.4 ll 32.!~~ 
54.m jS.452 38.!52 j5,!52 
2U7e 15.8.U 15.SU 15.8!! 

'.: -'j : :. • 
. .. .. . ~-'-

'~ :: ': -- '"" .... 

C. 0C:~ 
---------------

1~~-:.tsci 

c.cco 
~~272.E5C 

~?!S.!2 1 

---------------
"'"'"'l"' Jc.;.:.:; 

G r,r,r, 
• ~I,;\,; 

•32•.m 
f~-:001' C'·" 
''.J. -'-' ... : \. 

.t9.CE2 .. -. ,, . 

.:! •._I' 
1 Q I;• 
... u •• ,,t 
'' C II .... 1.. .... 

------------------------------------------------·---------~------·-------------------------------------------------------------·-----
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---------------------------------------------------------------------------:a~~!~:.: 

Ne~ Income Statement m T~:;usar.ci ~5 c:llar5 

~~r·~tle 1arg1n .. 
~s ~ ~f ::ta: sales 

C:~~~:~or.:i r:argr~ . 
!5 ~ ~~ ::~~: saies 

Al i :M!l:es . 
fau~I: c~of1t 

-:ax ••• 

Omdends paid 
ur.c1str1buted prof it 
~:cu:~latec undis~ributed profit 

~r:ss prcf1t, ' cf total sales 
~:: c~cfi:. ~ of tot31 sales 
RCE, het orofit, I of equity . 
RO:, Net grof1t+1nterest, I of invest. 

sm.33C 

15Sli.m 

C.OGG 
---------------

1Ja1!.m 
a.coo 

1Ja1J.sso 
(!j(,74j 

---------------
8978.907 

o.ooc 
S978.S07 

77777. 710 

61. 102 
29.716 
47 .119 
19."6 

c.o~~ 

---------------
'3e!2.:so 

uoc 
;~:?;.~5G 

t~3!.7!j 

---------------
WUD7 

0.000 
am.aor 

sms.m 

e 1. 102 
1~. i 16 
~i.119 

IS.rn 

.. ~--- -·-u': ... :.·l 

f'C'' ,-~ 
•\io., •lo I!\. 

1 ~ ;! • ": : :r. .... .,, ............ 
~' .... "':' .. '· ... .. 

~.OCG 

---------------
l"i:: '~ t c~ 

,.. .. lw o ••"" 

C.OCG 
~2s1z.::c 
4S:i. ?,:; 

---------------
"~"'" "" .. ~ .. : e. Jv: 

C.OOG 
me.so? 
95?~5.m 

51. 102 
3:.71e 
ti.! i~ 
I~ .4 :e 

-\l\XE\ :< 
- . . ..,._ ..... .....- - ~.a.~e 12 ,,f I~ __ 

"' ....... '! ....... .: .: : "" . • :v .. · 
;; :; : ": ... ................ , 

1 :c ~' '~j"'. 
.i. ...... •\. 

'~=. ~ :: ~ ... "' -...... --
: . . ,. . : . . ... 
... .. ' .. ~ 

C. CCtC r !" .. '· ... : ....... 
--------------- ---------------

:~.; ~: .~:~ !22'~ .::~ 
r. ~· "·" •. v.1.. " ., "~ ~ • u,,,,. 

~33t2.55C T~C t~ t.t~ 
... 1. ........... 1. 

l5~4.~!~ •e ~ ·' ~'"I _J_ ... .; 

--------------- ---------------
c.: -:"; ci-.... :?~:.~c~ .... : '- ....... 

~.20C 
.. ,. .. 
~ • ~ .... l 

S91'8.SO: ::i;.30? 
!Ct7!:. ~or :1muoo 

61. lOL E ! . ~~ 2 
~~.7!6 ::g.;1~ 
I~ • t9 !7 "6 -·. • I ! • 

19.:J: !1.!!E 
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I . ·, .-\NNEX 10 

I 
1------------------------------------------------------------------------- c:'IFAR z. I - ~YCIF. GO!!RES. m.nc ! cc .• !!~~::~! -----

I 
I c~rr:ncy conversion rates: 

foreign CJrrency I ur.1t : 1.0000 units ac:ounting currency 
luc31 curranc1 I unit : t.OOOQ units accounting currency 

I ic:~u~t ing currencv: Thou~and US do 11Ps __________________________________________ : ______________________________________________________________________________________ _ 

Total initial investment during construction phase 

I fued a.mts: HS!S.&S ~6.988 s foreign 
current assets: 0.00 0.000 I foreign 

I to:al assets: H618.68 ,6.988 s foreign 

------------~--------------------------------------------------------------------------------------------------------!------------

I 
Sour- c e of funds dur 1n; c:;:is~rumo~ phase 

:c~q ' ;;~n:s: 13055.H ,0,0~0 I foreign 
f:r=r;r !:;~: ICC:l.~! 

I ioca i lca~s 11m.s1 
.. ., .. : l t ·r1• r·~; •• : l.000 s fareig'I ........... I"''' ..i: , c._ .• -

------------------------------------------------------------------------------------------------------------------------------------1 Cashflow from operations 

I 
I 
I 
I 
I 
I 
I 
I 

::,.· 
:::'"':: ! r.; :;3:3: 
:::;:::!:!:~ 

... :.;r:st 

----------------
;r:~:,;~~::!i -~ ...... 

-~.> .. ~ 

:~~r::f f:re~;~ 

:::i: .;at ;5 

'T"' • ..... ... ~' •• .! 

muc 
t::2.!~ 

------------
11~H.C~ 

2 '.J. !.~ 
~3:51.:: 

'. ! 5 . .11 
Hi l~ "' ..... ; ~ 

l 

:~:~ri1~ ~~:: Jf ~~:ur~: 2C.!' $ 

~~:wr~ ·J~ ~cu 1 "i': 2). !5 ~ 
~;:·; ..... =~ ~Ju:::2: 2! ij I 

. 
Tn0.95 
muo 
mu~ 

------------
:mJ.82 

2U9 
:muo 

.im.:s 
1222. !B 
m;.25 

'C3t5.02 

I 

... ·~ 
·~O.;. 

s 
8380.25 
muo 

o.oc 
------------

t!HU5 
,,. c. 
'~ • • I 

mo:.su 

1:212.6: 
;m.n 
:mu2 
10231.~2 

! n rj e ·,r. of Sch e du l es :r:cu:e3 Cy COMF~R 

. '.,. .......... 1 .,. 0 ••.. .. ,.1 .. #,. I .. ' ., "'" .. . ; '' ·~ '.) ... } 

Clsnf~=~ TJO!!S 
?'c;~cta~ Balance 
~~t :nc:~~ itJte•e~t 

' 
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.-:::> .· .. -~t- ~· ,·,s:-,:Ex tC 

~;#;~~~r"z~ _ Pa~e 2 ,,f ~ 
~..:: ~ - :: . .--:. . • : :::· :·}-~ :-:! ---

~-... ·-. _:::._ .-.-:;.~:< - : -~ . ' -
~-;..~-------~ 

I------------------------------------------------------------------------ ::MFAR 2.1 - STCI?, GOR~ES. lElAYG ~ I(.~~ :L ! -----

I C!sE ~- ~~crease 1~ ~x~crt Prices 

Z yearis! ~; c~nstruc:iJn, 15 years of prod~ctian 

I curr~n:y canve~sion rates: 
foreign c~rr~nc: I unit: 1.00QO ur.its accJunting currency 
1J:3i cilrr:nc~ 1 unit = !.OOOG units accounting currency 

~------------------------===~~~~~:~-~:~:=~~~~-----~~~~~~~~-~=-~~~~~~~--------------------------------------------------------------
Tot a 1 in it i a 1 investment during construction phase 

I asset.;: 
c;;rrent asse~s: 
~ota 1 assets: 

HE3e. :~ 
0.00 

47635.65 

46.988 I foreisn 
o.ooo I foreian 

46.958 I foreign 

~----------------------------------------------------------------------------------------------------------------------------------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Source of funds durins co~struction phase 

=~tJ! ty 1 gra:its: 19055.!7 40.000 
fcr=19r. ~aa~5 :cm.:~ 

!c.:al lcar,s ~ ·~c~. sr 
~~~:: i fur: Os lTE~S.52 5: .QOO 

Cashf low from operations 

:-:er;,:f '-~~:1;-: 

::::' :a::s 

;r.:5i ~~cc~e 

'::~ :~c:~= 

:1;~ :1;:i~c~ 

r:: :a5nf':ii 

muJ 
m2.ic 

• "~.: i f., .... "".... . 
::.s: t 

i : : E ~ . • :i 

-15•JU2 
-m.::s 
JS5Ul 

~?.25 I 
: : . '}2 ~ 

2~54 .. 50 
Jm.2~ 

'!~~5. i5 
~5.c.; l 

!~7Ul 

1n.1' 
2718.75 

i l ~ 25. 5: 

~-,;~::a~ 31i3n:~ 

•1a~ ·~~r~e 5~1te,en~ 

3:J!'~e ~; ::.~1n~! 

I 

I 

foreign 

forei;n 

s 
8235.32 
muo 

0.00 

1 l '.: ~. ~2 
18.75 I 

1ms.so 

am.sa 
m6.oa 
8530. 58 
8530.SS 



I 
I 

-~..,.. ..._-'!_ :1' . -· 
::!·-.....;; :~ --: : 
--.. ~ _·"~"}" 

,; -· 
J ._._ 

~------------------------------------------------------------------------- :~~F!R 2.' \,,.""·. 

I I ~ t "" • • 

~ ... :: ' - .... 

I 
1.0000 anits accc~~tinq currency 

I .c:!• c~rre~c~ I unit: t.aooc units accounting currency 
;c::~~t1"; :~~re~c1: T~casand US dollars 

--------------------------------------------·---------------------------------------------------------------------------------------

I 
I 

Total initial 

fil:.: assets: 
c;;rrent ass:ts: 

investment during construction pl!ase 

5027Uj 
0.00 

5027~. g~ 

44.673 s foreign 
0.000 S foreign 

'~.573 s foreign 

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

I Source of funds during construction pnase 

:~:;T:! ' ;nrits: 20110.:? 40.000 ' foreign 

I 
fJr:~g~ lo:r.s trs~:.:: 
le.:: I lm:s i255UG 
:~~:: r i:.;r!jS 5J275.~~ 51.000 s foreign 

1----------------------------------------------------------------------------------------------------------------------------------
C ash f 1 o~ from operations 

I 
I 
I 
I 
I 
I 

~eor;c:at:cn · : 

:~~'::• rJ~:~q~ 

:::: ~:~~5 

r.:· l"C:~: 

:15~ :liari·:2 

i:c .:ashfb 

5253.3.! 
:l!6UO 
:525.3~ 

------------
1'~!UJ 

2~.?i ' ·~==· ........... 4 ~ 

I•' 'I -.... ~. ·:· 

, ....... 
•If,.;': 

2u: ~ 

22.JI' 

srn.20 
rnuo 
Jm.~o 

------------
1mo.a5 

!Uo 
~ ~''" ~ I;'\ ............ ~"' 

7 '. !:.Sl 
if25.54 
!~~7.35 

!:ldai.5'.l 

i 

a 
95!8.20 
315U~ 

0 .00 
------------

1:6i2.90 
tU' 

! ! :: 1 .:c 

1m2.1: 
10262. :s 

' 

,-- ---- ---- ------- ------·- -; ~ ~ ~~:--~; ~ --~ ~~ ~ ~ ~ -1-~ ~- -;~~~~~~~ -~~-~~~~~;,--- -------- --- -------- ---- -- ---- ------ -- ----------

I 
I 

:~!· ·r-:3~~~~~ ~~r1~; ~rJd~::·c~ 

·::~ · :r:~~c: ·-::". :.:s~s 

:asnflc11 iables 
PrJJected Ba lane~ 
~et 1 rcc~e Stlte,en~ 

Source of f:n1nce 
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I ''.:_. 
.. ~ .. : -

I . · ·.:- - -...... , ........ ~- ... -... - ... - _ .. 
•J ·- .... ,,. 

... , .. .. .. ....... 
~ .. .,· .... ., .... 

- - --~ 

~~-:~ !:::w~::~; c~r"2~:i 

--1--------------------~===~~~~~=-~:::~:~~------~:~:::::_::_::~~::: _____________________________________________________________ _ 
n t al 

I 
....... ::!: .. :. . ..... , ... !£.?:.: ;:""2i;rt 

-~------~-----------------------------------------------------------------------------------------------------------------------
S.:::..irce of 

I - . ..... : -: .; : . ·- .!:"': -- \ ~.:;"~i .. .. . ; . ; . . . . .• . ... . .. ,.= . .. :: ... s ....... , 
...;.: .. . -: 

-- ·:·· ;-.. . . . .. . -· ; ... -- : : c~~ ; ... ,::.. ;r. -. . .• -- . ..., ,..• I 
--------·-----------------·--------------------------------------------------------------------------------------------·----------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

:ashflo~ from operations 
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Sensitiui~ of IP.?. .Fiherglass Products for 

32 

30 • 

28 

26 

I . 
' l--
) 
I 
"f 
i 

i . 

20 .L 
' . 

18 

16 l 
14 

. 
12 .:. 

-20 

• ... 1 t .. ... 1111.erna 1 ra e 01 re 1,,urn 

-10 

operaiing cosi\s) 
ittitial investfiient 

10 

_ .. .,,,,,,..-----­.. ----
~-----------··· 

___ .,,.-.. ---

20 
~ariation in% 




