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ABSTRACT

In the <context of sustainable developnent, environnentally
preferable products (EPPs) are desirable because they |eave no
unwel cone inpacts on natural resources and environnent. For a
devel oping country like the Philippines, the potential benefits
fromEPP devel opnent are many. EPP production and utilization wll
help relieve the pressure on environnental resources, expand the
i nternational market for | ocal products, and allow the utilization
of i ndi genous technol ogi es, anong ot hers.

The general objective of the study is to identify and generate
a listing of EPPs which can be produced, utilized and traded by the
Philippines. In particular, the study solicits information useful
in the pronotion of the production, consunption and international
trade of EPPs. Mbreover, it suggests some policy options which can
be inmplenmented for the full devel opnment of EPPs in the country.

The primary sources of data are the personal interviews
conducted on researchers involved in the devel opment of EPPs whil e
the secondary sources of data are the published and unpublished
l[iterature on EPPs.

The study defi nes EPPs as products whose production and/ or use
have i nportant natural resource and environnental advantages over
substitute products. Based on this definition, a total of 37 EPPS
were identified: 21 are agriculture-based, three are forestry-
based, three are fisheries-based, six are industry-based and four
are based on other products. The nmmjor observations in the study
of devel opnment and production of EPPs in the Philippines are the
fol | ow ng:

a) Several EPPs are already produced and nore can be
produced in the country;

b) Sone of the technol ogies enployed in the production of
EPPs were locally developed while others were
inprovisation of technologies originally devel oped
abr oad;

c) Many of the EPPs are still in the devel opnent stage
al t hough sone are al ready sol d commerci al ; nost appear to
be highly profitable ventures i f operated on a comrerci al
basi s; and

d) Commerci alized EPPs are, in general, sold only in the
donmestic market but nost have strong potential in both
donmestic and export markets.

The study found that although several EPPs can be produced,
consuned and traded by the Philippines, the full devel opnent of
EPPs i s hindered by several problens. Anong these are: the | ack of
financi al support for technical research in EPPs; inadequate supply
of major material inputs for full-scale production; |ack of capital
for expansion; |ack of markets; |ack of know edge and experience in



the export business; and |ack of governnment support for product
pronoti on and technol ogy di ssem nati on.

To address the af orenenti oned probl ens, the study suggests the
foll ow ng policy actions: a) increase in governnment funding for EPP
research as well as the involvenent of private sector and
international donor organizations; b) inprovenent of rural
transportation systens and facilities to allow an adequate supply
of material inputs; c) pronotion of environnental consciousness in
general and the wutilization of EPPs in particular anong the
popul ace; d) provi sion of concessional credit to selected EPP
ventures at |east at the outset of operations; e) provision of
special treatnment and inducenent to future exporters; and f)
additional funding and stream ining of operations in governnent
agencies in order to pronmote technology dissem nation and the
products thensel ves.

The study al so identifies sone gaps on EPPs research which can
be addressed in the future. First, due largely to tinme and
resource |imtations, several other EPPs, especially those
devel oped by the private sector, have not been covered by this
st udy. It is suggested that an effort nust be done to docunent
ot her EPPs and expand the product |isting of the current work.

Another gap in the current work, being a primarily review
effort, is its treatnent of sone aspects in EPP devel opnent in a
| ess intensive and in-depth way. For the benefit of potential EPP
i nvestors and other interested parties, a study that |ooks into the
techni cal aspects of EPP devel opnent in detail should be carried
out . Moreover, another study which concentrates on possible
international markets for particular EPPs is wel coned.

In conclusion, although EPPs are relatively new in the
Phi |'i ppi nes, their useful ness as a neans of attaining the tw n goal
of NRE protection and econom c devel opnment cannot be ignored
Thus, the devel opnent of EPPs nust be pursued with vigor and
pur pose by the governnent.
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| NTRODUCT! ON

The alarm ng dangers caused by the degradation of the natura
resources and environnment heighten the need for effective
mechani snms which can halt the overexploitation of these resources.
In recent years, the search for these nmechanisns has intensified
wor | dw de and has spread beyond the traditional natural resource
and environnment (NRE) sector into the general product market area.
In particular, calls have been nmade for a ban in the production and
utilization of products which are hazardous to the environnent and
to the devel opment of substitute goods which have environnental ly
preferable qualities. This desire for change cones from severa
sectors including consuner groups, international trade groups and
envi ronnent organi zati ons (Rath and Herbert- Copl ey 1993).

The rationale for preferring environnmentally preferable
products (EPPs) over environnmentally adverse products is readily
apparent. In the context of sustainable devel opnent, EPPs are
desi rabl e because they leave little or no unwel cone i npacts on the
NRE base. EPPs al so require | ess resource and environnental inputs
in their production hence the society savings. Mor eover, the
consunption of EPPs generate | ower | evels of pollutive wastes, thus
reducing health costs to individuals and environnmental costs to
soci ety.

For a devel oping country like the Philippines, the benefits
fromthe devel opment of EPPs are clear. Because of the country's
resour ce- dependent econony, the NRE sector has been paying a stiff
price for devel opnent over the years. At the |east, the production
and utilization of EPPs wll help relieve pressure on the
over burdened NRE sector.

Anot her advantage in producing EPPs is the possibility for
| ocal products to find their way into the international market.
This result is expected because, other things the sane, EPPs are
likely to be nore acceptabl e abroad over tine vis-a-vis substitute
products, given the growi ng aversi on of foreign markets toward NRE-
adver se products.

Yet another advantage is the wutilization of indigenous
technologies and material inputs which wll result from the
production and utilization of EPPs. At present, many of the
| ocal |y devel oped technol ogies, specifically those which are EPP
rel ated, remain untapped. The pronotion of the production and
utilization of EPPs in both donestic and foreign markets will pave
the way for an intensive application of |ocal EPP technol ogi es and
t he use of |ocal resources as input.

Wi |l e the devel opnent of EPPs is an attractive option for the
Philippines to take, mniml rsearch have been done to docunent
EPPs which can be produced by developing countries. In the
Phi l'i ppines, for instance, a study which identifies and lists all



EPPs that can be commercially produced, utilized and traded is yet
to be undertaken. This dearth in research limts the understandi ng
of the public in general and potential investors in particular on
EPPs, and explains the current disregard for EPPs as a neans of
achieving both the goals of NRE protection and econom c growh at
the sane tine.



I
OBJECTI VES AND ORGANI ZATI ON OF THE STUDY

Obj ectives of the Study

In general, this study ains to identify and list current and
potential EPPs which can be commercially produced, utilized and

traded by the Phili ppines. Its specific objectives are:
a. to identify present or potential products wth superior
qualities in terns of NRE conservation and protection;
b. to identify present substitutes for these products and

conpare their environnmental and other positive attributes
to the substitutes;

C. to assess the potentials and probl ens associated to the
comercial production, wutilization and international
trade of these products; and

d. to preseent policy recommendations that will address the
problens related to production, consunption, trade and
general pronotion of these products.

Organi zati on of the Study

The rest of the paper is organized as follows. The sources and
met hods for collecting data, the limtations of the data and
related concerns are explained in Chapter 3. Chapter 4 exam nes
i ndi vidual EPPs including their general profile, production,
utilization, NRE qualities, substitutes and international markets.
Chapter 5, on the other hand, discusses the different problens
associated with the full developnent of EPPs and the policies
recomended to address these problens. Finally, Chapter 6 provides
t he concl usions including the sunmary and identification of areas
for future research
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DATA AND LI M TATI ONS

Sources and Met hods of Collecting Data

Both primary and secondary data are used in the study. The sources
of primary data are the personal interviews wth different
iindividuals engaged in EPPs production while the sources of
secondary data are the published and unpublished literature and
statistical indices. |In sonme cases, the available literature were
used only as supplenentary sources. |In other cases, i.e. when the
interview did not generate sufficient data, the literature served
as the main source of data and information.

In the actual gathering of data, researchers and institutions
whi ch devel oped the EPPs were identified through discussions with
key informants including university researchers, Departnent of
Sci ence and Technol ogy (DOST) researchers and personnel, industry
| eaders and other informants. The EPP devel opers identified were
sel ected as respondents of the interview.

Aside fromlibraries of universities and governnment agenci es,
the EPP devel opers thenselves furnished a nunber of literature,
nostly unpubl i shed, on EPPs which were used in the study. The nanes
of devel oper-institutions and the EPPs they devel oped are listed in
Appendi x B.

The individual EPP devel opers were given questionnaires and
interviewed by a nenber of the study team based on the schedul e of
the respondents. In a fewinstances where the product devel oper was
not available at all, another institute personnel know edgeabl e
about the product was selected as replacenent. The |list of people
actually interviewed is given in Appendi x C.

The survey questionnaire was designed to collect a variety of
informati on on the EPPs such as their general profile, production,
consunption, NRE qualities, substitutes and i nternational market (a
sanple copy of the questionnaire is provided in Appendix D).
Opi ni ons of respondents on the problenms and possible solutions as
well as their perceptions on the role of the governnment and the
policies to be pursued for the devel opnent of EPP were solicited.

Asi de fromthe respondents, ideas on the policies that nust be
pursued for the devel opnment of EPPs were solicited from sone key
i nformants whi ch include researchers and people in the governnent
and industry. The project steering commttee nenbers of this
study, who |ikew se provided their policy suggestions are |listed
i n Appendi x E.



Data Limtations

Maj or problens were encountered during the data gathering stage
which limted the scope and coverage of this study. First, due to
time constraint and the unavailability or noncooperation of some
respondents, the study does not cover all present and potentia
EPPs in the Philippines but only those with sufficient information
generated fromthe survey and existing literature. However, the
study teamis confident that the EPPs covered al ready represent a
substantial part of the total EPPs in the country.

Second, not all of the information on the EPPs was provi ded by
respondents. In sone instances, respondents opted not to respond
to many of the questions in the questionnaire leading to
i nconpl ete descriptions of sone of the included EPPs. As nuch as
possi ble, however, effort was mde to dimnish the gap in
informati on by using published literature.

Based on discussions with sonme of the respondents, the study
team gathered that the main reason respondents tend to w thhold
information is to maintain secrecy in sone aspects of the EPPs t hey
devel oped (e.g. technol ogy, production econom cs, market, etc.).
Yet another reason for the respondents' hesitance to provide
information is the tentative nature, |ike technol ogy, of the EPPs
in the devel opnent stage. Lastly, sonme of the question were beyond
their scope of work.

To mtigate the problem of inadequate information, technical
editors were involved in the wite-up of the study report. The
technical editors were selected from devel oper-institutions which
have the nost nunbers of EPPs covered in the study. Copies of the
prelimnary draft were given to each of the four technical editors
from BIOTECH, FPRDI, FNRI and |ITDI, whose coments were then
considered in the final report.

Definitions

EPPs are defined as products whose production and/or utilization
have i nportant NRE advant ages over substitute products. The term
"environnment al advantages" inplies environnmental protection and/or
natural resource conservation



IV
ENVI RONMENTALLY PREFERABLE PRODUCTS

EPPs were categorized according to the source of major nmaterials
used in their production: agriculture-based, forestry-based,
fisheries-based, industry-based and ot her products. The di scussion
starts with the general description of the product then foll owed by
a description of their production, utilization, environnental and
other positive qualities, product substitutes and internationa
mar ket . At the end of the chapter is an overall review of the
production, utilization and trade of EPPs. All tables related to
t he products, except the sunmary table, are provided i n Appendi x A

Agri cul ture-Based Products

Conmpost fungus activator (CFA) and conpost fromrapid conposting
t echnol ogy

CGeneral profile

Rapid conposting is a technology that hastens the
deconposition of agricultural and other wastes for use as organic
fertilizer. Basic and applied research on the technol ogy has been
conducted by the Institute of Biological Sciences of the University
of the Philippines at Los Bafios (I BS-UPLB), Laguna in collaboration
with the Institute of Environnental Science and Managenent (1 ESAM
of the sane university and the Departnent of Science and Technol ogy
( DOST) .

The conpost fungus activator (CFA) and conpost are products of
rapi d conposting technol ogy, both are now sold locally under the
National Program on Rapid Conposting and Use of Conpost as
Fertilizer launched in 1990. The sane programis coordi nated by
the Philippine Council for Agriculture, Forestry and Natural
Resour ces Research and Devel opnent (PCARRD) and i npl enented by the
Department of Agriculture (DA) and DOST in different regions of the
country.

The data and information were taken from Cuevas (1994a and
1994b), Inciong (1991), PCCARD (undated nos. 1 and 2) and the
interview of Dijon.

Production structure

Material inputs. The material inputs in the production of both
CFA and conpost are available locally. These include sawdust,
chopped wood such as baging ilog, ipil-ipil or hagonoy and coconut
wat er, and Tri choderma harzi anum an active cell ul ose-deconposi ng
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fungus, for CFA production and agricultural wastes such as rice
straws, grasses, aninmal nmanure and any nitrogen-rich crop residues
for conpost production. Oher mjor inputs for CFA and conpost
production such as the fungus T. harzianum can be acquired from
| BS-UPLB and the Regional Production and Coordinating Centers
(RPCGCs) .

Production technol ogy for CFA. The production technol ogy for
CFA is locally devel oped by the | BS-UPLB

The two main steps in CFA production are: the preparation of
the mycelial mats where the Trichoderma harzi anum used as CFA i s
initially contained and cultured; and the preparation of the
carrier where the CFAis later transferred and allowed to grow. To
prepare the carrier, wood such as baging ilog, ipil-ipil or hagonoy
are chopped one centineter long then m xed with sawdust at aratio
of one part wood to three parts sawdust. The m xture is afterwards
nmoi stened with acidified water for a 50 to 60 percent noisture
content and then packed in pol ypropyl ene bags at one kil o per bag.
The bagged carrier is then sterilized for 45 mnutes at 15 pounds
per square inch (psi) or steamed for 1-1/2 to 3 hours if an
i nprovi sed sterilizer is used. Finally, the heated carrier is |left
to cool for about 1 to 1-1/2 hours.

To produce the nycelial mats, coconut water is first filtered
through a fine marked cloth, then distributed in small bottles up

to 20 to 30 mlliliters only. The bottles are sterilized for 20
mnutes at 15 psi or 45 mnutes if an inprovised sterilizer is
used. The bottles are later on inoculated wth Trichodernma

harzi anum which are allowed to grow for five to seven days.
Afterwards, every 10 to 15 nycelial mats are aseptically retrieved
fromthe bottles and transferred to every single carrier. The mats
and carriers are m xed and the bags are sealed with a rubber band.
The Trichoderma harzianum are left to grow for another five to
seven days inside the seal ed bags to produce a ready-to-use CFA

Producti on Technol ogy for Conpost. The technol ogy for conpost
production was al so devel oped |l ocally, by the |IBS UPLB

To produce conpost, rice straws and simlar agricultural
wastes are gathered preferably right after arain to maxi m ze water
nmoi sture content (If rice straws are gathered dry, they nust be
soaked in water fromsix to 12 hours). The rice straws are then
piled in alternater layers with CFA and animal manure in the
conpost pen. For every ton of rice straw, 10 to 20 kil ogranms (kg)
of CFAs and 300 to 500 kg animal manure or any nitrogen-rich crop
resi dues are needed. Alternate layering is repeated until all the
materials are piled up in the conpost pen. The pile is then
covered and sprayed with water at |east once a week or whenever
needed.

Wthin a nonth, the volune of pile in the pen wll be reduced
to 30 percent of the original |evel and the tenperature of the pile
will cool down. The ripe conpost has no foul odor and is brown to

7



al nost black in color. By this tine, the conpost is ready to use
as fertilizer. In storing conpost, it is air-dried first, then
sieved using a wre nesh and finally placed inside sacks wth
pl astic |ining.

The two rapid conposting production processes described are
| abor-i ntensive, especially conpost production. The activities are
manual | y executed enpl oying only sinple tools and equi pnent, such
as sterilizer and stove for the production of CFA, and wei ghing
scal e, buggy cart, shovel and netal fork for the production of
conpost. However, mechani zation of the technology is possible with
addi tional equi pnent such as m xer, siever, conveyor and drier.

Production capacity

Avai | abl e data on the production capacity of CFA and conpost
at the industry | evel were taken fromthe Program s acconplishnent
report as of Decenber 1993. About 145,586 kg of CFA were produced
by the different Mass Production Centers (MPCs) whil e about 538, 058
bags at 50 kg per bag of conpost were produced by different Conpost
Production Units (CPUs) in 1993.

On plant basis, PCARRD estinmated a yearly plant production
capacity of 10,000 kg of CFA and 2,190 bags of conpost.

At present, the Programpl ans to expand the plant capacity of
the different production centers of CFA and conpost in the country.
In addition, it is contenplating on the gradual nechanization of
production centers.

Producti on econom cs

Wil e avail able data on the econom cs of CFA production are
insufficient to all owa thorough financial anal ysis, CFA production
is nevertheless perceived as a profitable comrercial operation
PCCARD estimated that the current net income from CFA production
anounts to P16,930 per plant, assum ng that 10,000 kg of CFA are
produced and sold per year at the price of B7.50 to P12. 00 per kqg.

A prelimnary financial analysis was done by PCARRD to
determne the viability of conpost production as a comerci al
vent ure. Fi xed capital investnent for a conpost plant is about
P95, 000 at 1994 prices, this covers the construction of a building
and the purchase of tools and equipnent. The fixed assets were
assuned to depreciate on a straight line basis. The expected life
span of the building is 20 years and that of the tools and
equi pnment is 10 years. The cost of land in a rural area is
considered to be mnimal, hence, the cost valuation is assuned to
be zero.

It was estimated that the construction and operation of the
conpost plant requires a | oan of B2, 000,000 payable in three years
with an interest of 13 percent a year.

It is assuned that one operational cycle in the production of
conpost takes two nonths to conplete, thus, there are six



production cycles a year. The variable cost of production includes
costs of direct materials, direct l|abor and other expenses.
Variable costs for the first year of operation is estimted at
P114, 130.

Meanwhi | e, total costs of operating the conpost plant in the
first year of operation is P146,630 including variable cost,
depreciation and interest cost.

Wth a per-cycle production of 365 bags at 50 kg per bag, a
total production of 2,190 bags of conpost is reached per year. At
P100 per bag, total sales in the first year of operations is
B219, 000.

The projected incone statenent for five years of operation,
assum ng a 10 percent annual growth rate in both costs and returns,
shows that the conpost plant will have net profits yearly. Net
profit wll be P72,370 in the first year and by the fifth year, net
profits wll be twice as nmuch at P147, 040.

Finally, profitability indicators showthat the conpost plant

will have an internal rate of return of 34 percent; net present
val ue of B33, 888; benefit-cost ratio of 1.84; and a payback peri od
of two to three years. Moreover, indicators show that the

operation is profitable and allows the operators to recoup their
investnment in a relatively short period of tine.

Utilization

As already nentioned, CFA is used to hasten the deconposition
of agricultural waste materials in order to produce conpost.
Conmpost, on the other hand, is used as an organic fertilizer in
rice farmng as well in the production of vegetables, ornanental
plants, fruit trees and other agricultural products.

The marketing of CFA and conpost by the Program is usually
cour sed t hrough cooperati ves and nongover nment organi zati ons ( NGOs)
in the countryside. These groups distribute the products directly
to endusers including rice farners, vegetable farnmers, ornanental
pl ant growers and fruit growers.

To pronote CFA and conpost products, canpaigns to educate the
users on the good attributes of the products has been undertaken by
the Program over the years. Activities for CFA and conpost
pronotion are nostly done through print nmedia, radi o broadcasti ng,
fora discussions, trainings and field denonstrations.

Envi ronmental and other positive qualities

Compost and CFA production has environmentally preferable
qualities. First, their production utilizes indi genous naterials,
thus resulting in the productive use of |ocal resources and saving
of foreign exchange due to noni nportation

Second, the wuse of agricultural products and other waste
materials as major inputs is an environnental gain as these wastes



woul d have been ot herw se dunped or burned, causing air and water
pol I uti on and waste di sposal problens.

Third, the use of conpost as organic fertilizer in agriculture
decreases the consunption of inorganic fertilizers, which nmay be
harnful to the health of farnmers as well as to the farmenvironnent
in general.

Asi de fromthe nore obvious environnmental advantages, conpost
as fertilizer brings production-rel ated advantages. For instance,
conpost has a high nutritive and fertilizing content. It serves as
a buffer to changes in soil acidity; inproves soil tilth, aeration
and water hol ding capacity; and provides hunus or organic nmatter.
These advant ages cannot be gained frominorganic fertilizers.

Finally, the financial inpact of conpost wutilization to
farmers is substantial. It is estimated that wutilization of
conpost increases farmyield by 10 to 20 percent per hectare per
cropping by replacing as much as 50 to 75 percent of chem ca
fertilizer requirenment of crops. On the other hand, the use of
conpost will inprove enploynent in the farm econony and reduce
forei gn exchange spending on inported fertilizers.

Product substitutes

In general, other fertilizers are substitutes for conpost. A
| ook at the production and sales of fertilizers in recent years
shows that while production on average has been grow ng annual lvy,
sal es on the average has been fluctuating. The fluctuating sales
may be an indication of a shift favoring the use of conpost and
ot her nonmanufactured fertilizers in sonme years. The Il arge
absol ute sal es, however, inply that fertilizers remain an i nportant
feature in agriculture.

I nt ernati onal market

Since both CFA and conpost are not exported at present, the
international trade situation of fertilizers wll provide sone
indication for a potential foreign market for these products
Exports of fertilizers in both volune and val ue by the Philippines
have been | arge and growi ng annual ly at a healthy rate show ng t hat
fertilizers from the Philippines are already acceptable in the
i nternational market. This al so suggests that conpost and its
rel ated product CFA may al so have a potential foreign market which
can be exploited, assumng they can conpete in terns of quality,
price and availability of product.

VWiile Philippine inports of fertilizers in volunme and val ue
have been growing at a |lower rate than exports, inports have been
| arger than exports in absolute terns. Thus, the country has been
continuously experiencing deficits or negative net exports in the
international trade of fertilizers. The large inportation of
fertilizers means that the country is a big market for forei gn nmade
fertilizers. Hence, thereis alarge existing market to exploit in
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terms of substituting foreign fertilizers with locally produced
ones, including conpost.

Sl ow-rel ease type potassiumsilicate fertilizer fromrice
husk and dolomtic linmestone (slowrelease fertilizer)

CGeneral profile

Research and devel opnent on slowrelease type potassium
fertilizer fromrice husk and dolomtic |inestone m xture, or slow
release fertilizer, started in 1984 at the Industrial Technol ogy
Devel opnment Institute (ITDI), a line agency of DOST. Research and
Devel opnent activities were initially funded by a grant fromthe
I nternational Transfer for Industrial Technology (ITIT) program of
Japan. Since 1993 wuntil the present, the product is still
under goi ng testing and eval uati on.

The sources of information for this discussion are |TDI
(undated) and the interview of Dom nguez.

Production structure

Material inputs. The major material inputs in the production
of slowrelease fertilizer are available locally, which are rice
husk and dolomtic |inestone. Rice husk is a source of silicon
dioxide while dolomtic linmestone is a source of calcium and
magnesi um

QG her material inputs necessary in the production are also
avai l able locally. These include potassium carbonate (a source of
pot assi um oxi de), nol asses (used as bi nder and sawdust (used as a
heat sustaining material).

Production technology. The production of slowrelease
fertilizer uses inported technol ogy.

First, rice husks and dolomtic linestones are pulverized
separately then m xed thoroughly wi th potassi umcarbonat e, nol asses
and sawdust after which the mxture is passed through an extruder
and granul ated in a marunmeri zer. The granulated m xture is all owed
to dry before subjecting it to heat in an internal heat type
fluidized bed reactor with sawdust as the heat source.

The production process for slowrelease fertilizer is capital-
i ntensive because it requires production machi nery and equi pnent
that are expensive and costly to maintain.

Production capacity

The devel opnent of slowrelease fertilizer is still in the
testing and eval uati on stage. There are no estimates avail abl e yet
on the production capacity of a hypothetical plant producing such
pr oduct .
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Producti on econom cs

A full financial analysis for a hypothetical conmmercial plant
produci ng slowrel ease fertilizer has yet to be conducted. For a
production | evel of 100 kg, however, the estimated variable costs
of production using the continuous nethod of calcination at 1993
prices reaches up to Pl1, 366. 40, exclusive of |abor costs. Materi al
i nputs account for 78 percent of the cost while power cost accounts
for 32 percent.

Utilization

Slowrelease fertilizer can be utilized as | owcost fertilizer
substitute. It has a unique characteristic of controlled nutrient
rel ease which leads to sustained fertilization w thout danger of
fertilizer burns. The fertilizer is specially recomended for the
culture of rice, corn, onion, tomato, | ow and gabi and ot her short-
term crops.

Since the product is still inits devel opnent stage, there are
no data on the actual market utilization of the product. However,
the target users of the product are farnmers and others engaged in
the agriculture and agribusiness industries.

Envi ronnental and other positive qualities
There are sone positive environnental qualities related to the

production and utilization of the slowrelease fertilizer. The
process utilizes two waste materials, sawdust as heat source, and
rice husk. The use of sawdust substitutes for electricity
consunption or coal whose production processes are highly
pol [ utive.

On the ot her hand, the environnental qualities are as foll ows:
first, the use of slowrelease fertilizer |owers the danger of
fertilizer burns to the person applying the fertilizer; and second,
t he product substitutes for standard fertilizers whose production
processes and utilization have negative environnental effects.

Aside fromthe environnental aspects, the use of slowrel ease
fertilizer have positive inplicationinterns of farmproductivity.
First, the fertilizer does not cause any danage to plant or crop
even at high concentration. Second, it has a high utilization rate
whi ch benefits crops since nutrients are dissolved slowy and not
easi |y washed away by flow ng water

As to the other benefits, the contribution to the farmeconony
of slowrelease fertilizer is simlar to that of conpost use. It
will pronote inconme and enploynent in the countryside and reduce
dependence on inported fertilizers.

Product substitute

The slowrelease fertilizer is a substitute for traditional
fertilizers sold in the nmarket. The market situation for
fertilizers is already discussed in the discussion on CFA and
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conpost producti on.

I nt ernati onal narket

Since the production of slowrelease fertilizer is still in
its devel opnent stage, there is no export data available. Thus,
the foreign market for the substitute is relevant in this case.
The international market for fertilizers in general is discussed in
the section on CFA and conpost production.

Azol | a

CGeneral Profile

Azolla is a tiny aquatic fern that grows in rice paddi es and
other watery areas. It is rich in organic nitrogen because of its
synbiotic relationship with the Anabaena azoellae, a bl ue-green
al gae which lives inside azolla | eaves and fixes nitrogen fromthe
air. Due to its high nitrogen content, azolla is called the all-
around farmnutrient.

In 1982, UPLB and DA |aunched the National Azolla Action
Program (NAAP). The programconducts research and devel opnent and
pronotes the use of azolla. One breakthrough is the production of
azolla fromspores. This nethod is seen as a better alternative to
the traditional vegetative nmeans of reproducti on because it insures
t he conti nued survival of azollas in areas where water is |acking.

Al t hough azolla produced through vegetative neans have been
used inrice culture by sone farners al ready, producing azolla from
spores are not yet done extensively by farmers. At present, NAAP

is conducting technol ogy-transfer activities although the
technol ogy of azolla from spores is not yet practiced at the
commerci al |evel

The source of information in this discussionis NAAP (1990 and
undat ed) .

Production structure

Material inputs. The material inputs for producing azolla from
spores are fresh azolla as i nocul um superphosphate for keeping the
| evel of phosphorus and carbofuran granules for controlling insect
pests in the pond.

A sporul ati on pond of about 250 square neters (sq nm) is needed
for production. The pond nust be close to the source of running
wat er and surrounded by a dike that is high enough to keep about 5
to 7 centineters high of pond water. Al so, another pond of about
20 square neter area for vegetative propagation and a pit is
required.

Producti on Technol ogy. The production technol ogy for producing
azol l a spores is devel oped | ocally.
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To produce azolla fromspores, 50 kg of fresh azolla is placed
in the sporulation pond. This quantity will eventually produce 200
granms (g) of fresh azolla per square neter area.

Care and mai ntenance of the sporulation pond is observed at
all times. The pond is always flooded with water and kept at five
to seven centinmeters (cn) high. Carbofuran granules are added to

the pond water to control insect pests. The recomended
application is 0.5 to one kg active ingredient per hectare every
two weeks. The pond is partially shaded by planting upward,

straight-growi ng, wde-leafed, aquatic plants |like gabi around its
borders to protect azolla from too nuch heat. Al so, phosphor us
level is adequately kept at a certain level by appl yi ng
super phosphate at a rate of 8.3 grans per square neter every 12
days.

The azolla plants are then allowed to nmultiply until they
become too crowded in the pond, thus preventing further
reproduction. When unable to reproduce, nmature azolla plants start
to produce spores. Mature azollas are usually bigger, sturdy
| ooki ng and yel | owi sh or brownish at the center of their fronds and
| eaves.

Harvesting of mature azolla plants starts a week after about
70 percent of all plants in the pond have produced spores. Only
two-thirds of the azolla mat is harvested to allow the plants to
multiply until spore reproduction starts again, that is, assum ng
all conditions are favorable. After three weeks, two-thirds of
the azolla mat is harvested again. Thereafter, the azolla mat can
be harvested after every three weeks.

During the sunmer and rainy season, the harvested azolla mat
are placed in a three by five by 1/2 neter well-drained pit to
decay for two weeks (during summer) and one nonth (during rainy
season). Then the deconposed azolla are collected fromthe pit and
dried through exposure to sun and air for 24 hours.

The dried azolla is passed through a coarse screen and the
particles that pass through are imersed in water and soaked
overnight. Particles that float are azoll a spores while those that
sink are azolla conpost. The azolla spores are sun-dried for 24
hours and passed through a fine screen about 0.5 mllineter. These
dried spores are then packed, sealed and | abeled either in plastic
bags, coin envel opes or glass jars. The sealed dried spores are
then used for the next round of azolla production.

The above-described production process is |abor-intensive
because nost of the steps are done manually. There are presently
no avail able fabricated machines to do the processes, especially
t he preparation, care and mai ntenance of the sporul ati on pond, and
harvesting of azoll as.

Production capacity
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The production of azolla from spores is in the technol ogy-
transfer stage and not yet commercialized. Thus, statistics on
production capacity of azolla is not avail able.

Producti on econom cs

The production econonmi cs of azolla production fromspores is
not analyzed in any literature neither in the NAAP materials. Thus,
the financial profitability of azolla production fromspores i s not
anal yzed and presented here.

Utilization

Azolla is used mainly as an organic nitrogen fertilizer in the
production of crops, especially rice. In this regard, azolla can
either be applied as green manure or conpost. |In addition to its
use as fertilizer, however, the azolla plant can al so be useful as
a weed suppressant, nosquito control agent or water purifier. The
target clientele for the product are farners, especially those who
are into rice culture.

Envi ronnental and other positive qualities

There are many environnental qualities in the production and
use of azolla in the farm First, the production of azolla is
devoi d of chem cal processes common in the production of inorganic
and other fertilizers which produce pollutive wastes. Second, the
use of azolla as a fertilizer decreases the use of other
fertilizers having pollutive properties. Third, the enpl oynent of
azolla as a suppressor of the growh of weeds and the nosquito
popul ati on reduces the use of chem cal herbicides and i nsecticides
which can pollute the environnent and damage man's health.

Finally, the use of the plant as water purifier | essens water
pollution since it absorbs pollutants in the water such as
nitrates, phosphates and heavy netals.

In addition to its being a fertilizer, azolla is
environmental ly preferred to inorganic fertilizers in particular
because its conti nuous application does not deplete the soil of its
essential nutrients but rather increases soil productivity. As an
organic fertilizer, azolla supplies nore nutrients due to its hunus
or organic matter.

Beyond the nentioned environnental advantages, the use of

azolla raises the inconmes of farners because it wll reduce
production costs in terns of fertilization, weed and insect
control. Its production can also becone a separate profitable

activity in the farm addi ng enpl oynent opportunities to the | ocal
popul ati on.

Pr oduct substitute

The substitutes for azolla are other organic and inorganic
fertilizers. Because of its other functions, it also substitutes
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for chem cal herbicides and i nsecticides. The market situation for
fertilizers was already di scussed in the section on CFA and conpost
producti on. Because the use of azolla as weed and insect control
agent is secondary only to its primary use as fertilizer, the
mar ket for herbicides and pesticides are not discussed in this
secti on.

| nt ernati onal market

In the absence of exportation of azolla, the internationa
trade for fertilizers will provide sone indication of the potenti al
foreign market for azolla. This market was already discussed in
t he previous section on CFA and conpost production.

Lysi ne

CGeneral profile

Lysine is an essential am no acid which can be produced from
t he carbohydrates of agricultural and industrial by-products. The
technol ogy for the | ocal production of |ysine was devel oped by the
National Institutes of Biotechnology and Applied M crobiology
(BI OTECH) at the University of the Philippines in Los Bafios, Laguna
(UPLB). The four types of locally produced |ysine are the |ysine
feed concentrate, aninmal feed grade, chem cal grade, and United
St at es Phar macopei a (USP) grade.

Research and devel opnent efforts on | ocal |ysine production
were initiated in 1984 through funds provided by the Bl OTECH UPLB
and the Philippine Council for Industry and Energy Research and
Devel opnent (PCIERD). The production of |local lysine is now ready
for comercialized application.

The sources of data and information for the discussion bel ow
are Pham (1994) and the interview of Pham and Ram rez.

Production structure

Material inputs. The material inputs used in the production of
| ysine include sugarcane or coconut water enriched with nol asses;
soybean-protei n hydrol yzate, a nutrient source; yeast extract; corn
steep liquor; potassium hydrophosphate; and nmagnesi um sul phate.
Except for the last two materials, the rest are avail able | ocally.

Production technology. The original technology for |ocal
| ysine production was derived from a foreign source. A locally
refined version of the technol ogy whi ch use indi genous inputs was
devel oped to replace inported |ysine.

There is no avail able detailed description of the processes
involved in local |ysine production. In sumary, the steps are the
bui I di ng up of seed or inoculumfernentation, isolation of product,
dryi ng, and packagi ng.

For inoculum fernmentation, the equi pnent used are: shaker
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aut ocl ave, |l am nar flow hood, 10-liter and 500-liter fermentor and
feed punp. For the isolation of cells, the equipnent utilized are
the 20,000-liter fernentor, centrifuge and feed punp while for the
i sol ation of |ysine, ion exchange resin (three colums), three feed
punps and neutralization tank are enpl oyed. For the drying process
and packagi ng, spray dryer, weighing scale and sealing nachine are
utilized. The rest of the equi pnent are the spectrophotoneter, pH
met er and anal yti cal bal ance are al so used in production.

Because of the nunerous equi pnent required, the production of
lysine is clearly a capital -i ntensive process.

Production capacity

Lysine is not yet commercially produced, thus, there is no
data on production capacity at the industry level. At the plant
| evel , annual production was estinmated at 1,000 tons or one mllion
ki |l ograns.

Producti on econom cs

A financial analysis for |ysine production, particularly the
nmonochl ori de ani mal feed grade from sugarcane juice, was conducted
by BI OTECH. At 1991 prices, the investnent requirenent for a plant
capacity of 1,000 tons is P134.41 mllion. This anount is broken
down into expenses on fixed capital and working capital. The
expenses on equi pnent al one anount to B74.57 mllion.

The total annual cost of production amounts to £52.60 mllion
whi ch includes direct production costs, fixed charges, overhead
costs and general expenses. At an annual production rate of 1,000
tons per year of aninmal feed grade and a selling price of £95.40
per kilogram the net profit is B72.6 mllion.

The internal rate of return for |ysine production ranges from
35 to 40 percent. Therefore, while | ysine operation requires | arge
capital outlay, it leads to a high net profit and is a worthy
i nvest nent .

Utilization

Lysine is wdely used as a supplenent or additive to enrich
food products and ani mal or conposite feeds. |In addition, |ysine
is useful for pharnmaceutical purposes.

There is no | ocal commercial production of |ysine at present
but BIOTECH is searching for interested investors to finance its
commerci al production plans. The establishnent of a production
plant for local lysine will benefit the follow ng industries:
animal and Ilivestock, feed mlling, food, pharmaceutical and
aquacul t ure.

Envi ronmental and other positive qualities

A maj or environnmental advantage in |ocal |ysine production is
the utilization of agricultural by-products or waste naterials as
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fermentation substrates. For exanple, coconut water which is waste
mat eri al of the coconut industry can be used as starting materi al
or substrate in lysine production.

Anot her environnental quality of local |ysine production is
that its processes produce no toxic or harnful wastes. Moreover,
based on bioassay and physico-chemcal tests, locally produced
lysine is toxin-free and is thus not harnful to human health.

Aside fromits environnental attributes, the production of

local Ilysine has economc advantages as well. First, the
establishnment of a local |ysine production plant ensures product
availability and reduces inportation. Second, it provides

enpl oynment opportunities, investnment and joint ventures between
conpanies with access to the supply of raw nmaterials and those
involved in the forrmulation and distribution of food, feed and
pharmaceuticals. Third, it hel ps provide a basis for biotechnol ogy
i ndustries to produce other high value products such as am no
aci ds, enzynes and the |ike.

Product substitute

Local lysine is a substitute for inported |lysine. Available
data indicate that from 1988 to 1990, the country has not inported
| ysine except in 1991 and 1992. Both volune and val ue of inports
had grown substantially between these two years. Thus, there i s now
a local market for inported |ysine which | ocal |ysine can exploit,
assumng that it is conpetitive in terns of price, quality as well
as product availability.

I nt ernati onal narket

As nentioned, locally produced |ysine is not yet commercially
produced, much | ess exported. Thus, the product is not yet known
to the international market. Although no data can be presented at
this tinme, lysine, however, is widely used internationally. Hence,
if the locally produced lysine can neet stiff international
standards, it should have a potential market to exploit, at |east
in the long-term

Handmade paper fromrice straw

General profile

Handmade paper fromrice straw is a product devel oped by the
Forest Products Research and Devel opnment Institute (FPRDI ), a |line
agency of the DOST. Research and devel opnent activities in the
producti on of handnmade paper conmenced in the | ate seventies using
DOST funds. In 1986, the technology was fully devel oped and the
product was conmercialized |ocally. At present, handnade paper
fromrice straw is al so exported.
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The data and information presented in the discussion bel ow
cone from PCCARD (1982), PNB (1991) and FPRDI (1989 and 1994) and
the interview of Frialde.

Production structure

Material inputs. The major material input used for the
producti on of handnmade paper is rice straw, an agricultural waste
which is available in abundance locally. The other inputs which
are also available in the donestic market are sodi um hydroxi de,
sodi um or cal ci um hypochlorite and paper additives such as rosin
size, starch and alum (alum num sulfate or tawas). Rosin size is
used to prevent |liquid penetration and nmake paper snooth, alumto
enhance cohesion of the fibers and starch to bind fibers together.

Production Technol ogy. The original technology for handmade
paper fromrice straw is of foreign origin but was adapted and
nmodi fied by FPRDI. The production processes involved in the
manufacture of handnade paper from rice straw are pul ping,
bl eachi ng, and sheet form ng or paper nmaki ng.

The pul pi ng process involves the boiling of rice stalks in two
percent sodi um hydroxi de solution, with a liquor to material ratio
of 10:1, for about two hours until the stal ks becone soft. The
stal ks are drained right after boiling and transferred into a
screen-bottom box. Then, the stalks are thoroughly washed wth
wat er at | east three tines and pounded with a wooden nallet. After
poundi ng, the pulp is screened by under high water pressure using
a doubl e-decked screen box.

Bl eaching of the pulp may either be a single or nmulti-stage

procedure. In any case, the pulp is bleached for 15 mnutes at
tenperatures of 35 to 45 degrees centigrade using a two percent
sodi um hypochlorite bleach solution. Al so, consistency of 10
percent liquor to material ratio is nmaintained. After every

bl eaching, the pulp is thoroughly washed with water.

During sheet formng or papernmaking, the bleached pulp is
transferred to the paper vat and water is added (for thin paper,
nmore water is added and for thick paper, less water is added).
Paper additives such as rosin size, starch and alum are added to
the pulp and the m xed substance is stirred continuously. Then,
the mxture is laid on a dry and flat surface. Finally, the
m xture is pressed dowmm with a rolling pin or pressed to formthe
sheet .

The process of handnmade paperneking fromrice strawis | abor-
i ntensive as nost of the work are manual ly done. Also, traditional
handmade paper maki ng equi pnent are enpl oyed. These include the
heater, cauldron or drum cooker, nortar and pestle, bolo, paper
vat, moul d, deckle, doubl e-decked screen box, wooden nallet, and
press.
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Production capacity

At present, if all plants are fully utilized, the estimted
maxi mum capacity of the industry is about 50,000 sheets a nonth or
600, 000 sheets a year. However, plants are actually underutilized
and produce at a rate bel ow 50 percent of the estimted capacity.
There is no available estimte of how much an average comrerci al
pl ant produces annually.

Based on interview, it is expected that plant utilization wl|
inprove in the comng years. Mreover, it was gathered that sone
of the plant owners are planning to expand their plant size and
capacity in the future.

Producti on econom cs

The FPRDI has prelimnarily assessed the financial viability
of putting up a plant produci ng handnmade paper from rice straw
whi ch operates for three years. The plant is assunmed to produce at
50 percent capacity during the first year, 70 percent capacity in
the second year and 100 percent capacity in the third year.

The initial investnent requirenment for the plant is estimated
at P198,682 in 1993 prices. This anpunt includes fixed investnent
on building, furnitures, fixtures and tools, and equipnent
excluding land. It also covers working capital for the first four
nmont hs of operation as well as pre-investnent expense which is 10
percent of fixed investnent.

The estimated total cost of production of the plant is assuned
to include operating costs, depreciation and interest rates.
Operating costs cover factory, admnistrative and narketing costs.
During the first year of operation, total cost is B345,412. By the
third year, total cost has increased to B503, 555.

Since the feasibility study on the product is still being
updated, incone statenent and profitability indicators are not
avai |l abl e yet.

Utilization

The handmade paper made fromrice strawis creany white and i s
thus suitable for making special paper products such as
stationeries, greetings cards, calling cards and ot her paper itens.
In addition, it is also suited for nmaking gift boxes and chri st nas
decors. At present, an estimated 80 percent of total output is
sold at the donestic market while the remaining 20 percent is
export ed.

Envi ronmental and other positive qualities

The production of handrmade paper is environnentally friendly
since it wutilizes rice straw, a waste material from rice
production, which may otherw se cause waste di sposal or pollution
problem in the countryside. Although rice straws are sonetines
used as organic fertilizer or animal feed, the bulk is usually
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burned or left to rot.

Anot her environnental quality of handnmade paper products is
that it is produced manually with little nechanical processes
i nvolved. Thus, production does not result in the discharge of
ef fl uents which can pollute water and soil.

A third advant age of handmade paper productionis that it does
not involve the use of harnful chemcals, therefore, workers are
not exposed to chem cal -related health risks.

O her than the nmentioned environnental gains, the product is
a cottage industry in the countryside. Since the production
process can be done manually, it helps to pronote rural enpl oynent
especially among wonen and children and, in effect, raises the
incomes of farmfamlies.

Product substitutes

| nport ed handnmade paper and paperboard are the substitutes for
handmade paper nmade from rice straw The demand and supply
situation of product substitutes are not known due to the
unavail ability of industry studies on them Records show, however,
that there have been inportation of handmade paper and paperboard
by the Philippines, except in 1989 and 1990, which indicate the
presence of a domestic market for inported handnmade paper and
paper board whi ch | ocal producers of handnade paper made fromrice
straw can exploit.

I nternational trade

The Philippines only comenced exporting handmade paper and
paperboard in 1992 with | ow vol une and val ue of exports. Therefore,
the international market for handmade paper appears to be weak at
present. But it is heartening to note that the export of handmade
paper and paperboard has finally arrived after many years in the
country, an indication of brighter things ahead for the industry.

Hol | ow bl ocks made of rice hull ash cenment

CGeneral profile

The rice hull ash cenment (RHAC) is a building material which
is a conparatively cheaper substitute for portland cenent. The
RHAC t echnol ogy was devel oped by the FPRDI in the 80s using its own
f unds.

Research and devel opnment on RHAC found it to be a good and
econom cal material in the production of hollow bl ocks. Pi | ot
testing of the RHAC hol |l ow bl ocks was jointly undertaken by FPRD
and a private firmin Cal auan, Laguna. Since 1991, the RHAC hol | ow
bl ocks has been commercial ly produced.

The sources of data and information for this discussion are
FPRDI (1990) and Laxanmana (1984) and the interview of Laxanmana.
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Production structure
Mat erial inputs. The production of RHAC only needs rice hul

as material input. On the other hand, materials needed for the
producti on of RHAC hol | ow bl ocks are RHAC, portl and cenent, pal anas
soil, and vol canic cinder or sand. All these materials are locally

available but they nust be in sufficient volunes for the
commerci ali zati on of RHAC hol | ow bl ocks to be possi bl e.

Production Technol ogy. The technol ogy for RHAC producti on was
devel oped abroad. The production processes are as follows. First,
rice hulls are burned into ashes in an incinerator, a step which
takes three to four hours. Then, the incinerator is allowed to
cool overnight. In the norning, the ashes are unl oaded t hrough t he
bott om chanber of the incinerator and placed in a pol yet hyl ene bag
or sack.

The next step in RHAC production is the grinding of rice
ashes. The ashes in the sack or bag are poured into the ball mll
grinder and grinded for about 30 m nutes. The purpose of grinding
IS necessary to convert the coarse ash into the desired fineness.
Once grinded, the product is now known as RHAC and is ready to use
as a material input in the manufacture of holl ow bl ocks.

In the fabrication of holl ow bl ocks usi ng RHAC, t he procedures
followed are simlar to standard hol |l ow bl ock production. Forty kg
of RHAC, 40 kg of portland cenent, 0.42 cubic neter of pal anas soil
and 0.064 cubic neter of volcanic cinder or sand are m xed using
enough water. The m xture is poured into the hollow bl ock machi ne
to produce hollow blocks. Al in all, 180 pieces of eight by 16
i nches hol |l ow bl ocks can be produced fromthe m xture.

The production process is both | abor and capital-intensive.

Production capacity

There are no avail able secondary literature which provided
data on the total industry production of RHAC as well as RHAC
hol | ow bl ocks. At the plant level, the rate of production is
estimated at about 240 pieces of hollow bl ocks per day. Based on
a 288-working-day-year, the expected yearly plant production is
69, 120 pi eces of holl ow bl ocks.

Producti on econom cs

A financi al anal ysis was done by FPRDI to assess the viability
of RHAC hollow bl ock production. At 1991 prices, the initial
i nvestnment requirenent for a plant is P118, 061 which covers fixed
i nvestnment on |and, building and machi nery, working capital and
pre-operating expenses.

The plant is assuned to operate at 75 percent capacity during
the first year of operation and 100 percent capacity thereafter.
The projected annual costs for a six year operation shows a total
cost of P128,157 in the first year. By the sixth year, total costs
i s about tw ce as nuch at P233,054. Selling price per unit in year
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one is B3.20 while cost per unit is P2.45 indicating a net profit
per unit of BO.75. 1In year six, selling price is P4.40 while cost
is P4.40 indicating a net gain of Pl.03.

The projected incone statement shows that the plant is a
profitable operation in its six years of operation. Profit |ess
production costs, interest and tax is P20,731 for the first year.
By the sixth year, profits has risen to P98, 722.

Finally, the profitability indicators for the plant show a
return of investnent of 61 percent, an internal rate of return of
30. 32 percent and a payback period of three years, all suggesting
a highly profitable venture in RHAC hol | ow bl ock producti on.

Utilization

RHAC i s an i nexpensive binding material which can substitute
about 50 percent of cenment in the production of comercial hollow
bl ocks. RHAC hol |l ow bl ocks, in turn, are i nexpensive construction
materials which can neet | ow budget construction, such as housing
for the poor segnent of society. The strength property of RHAC
holl ow block is also conparable to that of pure concrete holl ow
bl ock.

The product s already comercially produced although
distributed only in the local market wth the small-scale
construction industry as one of its buyers.

Envi ronnental and other positive qualities

The production of RHAC uses the waste material rice hull which
only poses a serious pollution and disposal problem if it
accunmul ates in large volunes. The productive use of this
agricultural waste material is both an environnental and econom c
boon to the countryside.

Socially, therelatively |l ower price of the RHAC hol | ow bl ocks
w Il benefit the people, especially the |less privileged, who nmay
want to spend |l ess for their housing and other construction needs.
On the whole, the econony will benefit wth additional enploynent
in the countryside and, hopefully, less inportation of portland
cenent.

Product substitute

Portl and cenent is the main substitute for RHAC. On the ot her
hand, hoillow blocks nmade from pure portland cenent is the
conpetitor of RHAC hol | ow bl ock.

The domesti c production of cenent has been i ncreasi ng annual |y
from 1988 to 1992. Moreover, inport of portland cenent is on the
rise in recent years. This neans that there is a strong donestic
mar ket for cenent which RHAC production can exploit. G ven the
declining i nconmes of the general popul ation, the cheaper and wast e-
based RHAC shoul d corner a good share of the cenment narket in the
year s ahead.
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I nt ernati onal narket

Since RHAC is not yet exported, a look into the foreign trade
of its substitute, portland cenent, will provide an indication of
the potential international market for RHAC. Exports of portland
cenent in recent years have been sporadic especially in 1989 and
1991. Al so, there has been a substantial decrease in the absolute
| evel s of exports between the said two years. Based on this, it
can be inplied that the international potential of RHAC may al so be
weak. However, the environnmental qualities of RHAC are positive
assets whi ch shoul d make t he product becone acceptable, especially
in environnmentally conscious societi es.

Coconut coir dust cation exchange resin

General profile

Coconut coir dust cation exchange resin is a potential heavy
met al scavenger used for water treatnent. FPRDI has devel oped the
product wusing its own funds and plans to conduct pilot-scale
production of the product soon.

The data and information presented in this discussion cone
solely from the interview of Romana since no literature on the
product is avail able.

Production structure

Material inputs. The material inputs in the production of
coconut coir dust cation exchange resin are locally available.
These materials include coconut coir dust, formal dehyde, and
sul furic acid. Coconut coir dust is a waste material from the
extraction of coir fiber from coconut husk necessary for
uphol stery.

Production technol ogy. The basic technol ogy for coconut coir
dust cation exchange resin is foreign in origin although it was
adapted and inproved by FPRDI. To produce the product, coconut
coir dust is treated with formal dehyde and sulfuric acid through
heati ng. The treated coir dust is then washed wth water and
dried. The production process is |abor-intensive.

Production capacity

Since the pilot-scale production of coconut coir dust cation
exchange resin still has to be done, no industry data on its
production capacity is available. The estimted production
capacity per year at the plant |evel, however, is 264,000 kg.

Producti on econom cs
The FPRDI conducted prelimnary analysis of the financia
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viability of putting up a pilot-scale plant for coconut coir dust
cation exchange resin. The estimated investnent requirenent is
B2.837 mllion, broken down into fixed i nvest nent, working capital,
pre-operating and contingency expenses.

The production cost, on the other hand, is B8.021 mllion
broken down into operating costs in ternms of raw materials,
manpower needs, utilities and mai ntenance, and depreciation costs.

At a production capacity of 264,000 kg of output per year and
priced at B38.00 per kg in 1994, sales in the first year is P10.032
mllion. Total sales |less production cost yields a net return of
B2.01 mllion.

Lastly, the rate of return fromthe pilot plant is high at
70.86 percent while the payback period is one year and three
months, indicating that it is a profitable business operation that
recoups investnent in a relatively short tine.

Utilization

Coconut coir-dust cation exchange resin can either be used in
wat er treatnent or in the renoval and recovery of heavy netals from
i ndustrial waste water. The potential users of this product are
manuf act uri ng establishments |ike | ead battery manufacturing firns
and |l eather tannery firns. |In addition, the product is |ikew se
useful in the treatnment of gold mne tailings.

Environnental and other positive qualities

The first positive environnental advantage in the production
of coconut coir dust cation exchange resin is its use of coconut
waste materials from the extraction of coir fiber from coconut
husk. The productive use of these waste materials solves yet
anot her waste di sposal and pol |l ution problem

The second positive environnental advantage of the product is
its wusefulness in the renoval and recovery of heavy netals from
industrial waste water. Untreated industrial waste water causes
water pollution that threatens streans, rivers, |akes and other
wat erways. The utilization of the locally produced coconut coir
dust cation exchange resin as a treatnent material helps in
preventing water pollution.

The production of coconut coir dust cation exchange resin w |
pronote rural econony by raising the inconme of coconut producers
who w Il supply the major material input of the product and al so
expected to alleviate rural unenpl oynent.

Product substitute

| mported synthetic cation/anion exchange resinis a substitute
for coconut coir dust cation exchange resin. The country inported
ion exchange resins in 1988 and 1989 but stopped doing so
thereafter. The exodus of the donestic market for resins can be
taken to nmean that a potential donmestic market for coconut coir
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dust cation exchange resin is weak at present.

| nt ernati onal market

Coconut coir dust cation exchange resin is currently not
exported as well as its substitute, ion exchange resins. Thus, the
foreign market for the product is |ikew se weak.

Soy tenpe fl our

CGeneral profile

Soy tenpe flour is flour produced fromfresh tenpe, a popul ar
| ndonesi an soybean product fernented wth an edible nold called
Rhi zopus ol i gosporus. Soy tenpe flour has been devel oped by the
Food and Nutrition Research Institute (FNRI), a line agency of the
DOST. Research and devel opnent work on the product started in 1990
with funding fromthe United Nations University. At present, the
product is ready for comercialization.

The sources of data and information for this discussion are
Mol ano et al. (1993), FNRI (1993) and Karta (1990) and the
i ntervi ew of Mbdl ano.

Production structure

Material inputs. The material inputs in the production of soy
tenpe flour are |ocal soybeans and starter for the nold Rhizopus
ol i gospor us. The nold is inported from Indonesia but can be
prepared locally by sem -pure culture.

Production technol ogy. The technology for soy tenpe flour
producti on has been adapted froml ndonesia. Soy tenpe is a popular
| ow- cost substitute for neat in Indonesia which can be fried
stewed, grilled or steanmed to suit a variety of recipes. Anong
t hese reci pes are tenpe sweet and sour, tenpe cream of potato soup
and deep-fried tenpe chips.

FNRI has recogni zed the potential of soy tenpe as anot her form
of protein source. However, soy tenpe inits original formmay be
difficult to introduce in the Philippines due to peculiarities in
the food tastes of Filipinos. Thus, FNRI has marketed soy tenpe in
the formof soy tenpe flour.

There are three main processes in the production of soy tenpe
flour: the preparation of starter, preparation of fresh tenpe and
production of soy tenpe flour fromfresh tenpe.

To prepare the starter, 200 granms of rice is half-cooked in
300 milliliters of water for 30 mnutes, then steaned for 30
m nutes and allowed to cool down. The cooked rice is inocul ated
with 2 granms of inoculum of Rhizopus oligosporus and i ncubated at
roomtenperature for three days. The inoculated rice is then dried
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at 55 degrees centigrade down to a five percent noisture, milled
and diluted at aratio of 1 part inoculumand two parts rice flour.

To prepare fresh tenpe, soybeans are boiled for 30 m nutes,
drai ned, cooled down and soaked in water from 20 to 22 hours.
Soaked soybeans are then dehull ed and surface-dried until noisture
content is reduced to 60 percent. The partially dried soybeans are
i nocul ated (two grans of inoculumto one kg of dried soybeans) and
packed in 0.002 mllineters (mm thick polyethylene plastic bags
with holes of 0.60 mmdianeter and 1.3 centineter (cm apart. The
i nocul at ed soybeans are then incubated at roomtenperature for 36
hour s. The resulting fernmented tenpe is fully covered with the
white nycelia of the starter, is conpact and the aroma resenbles
that of a fresh nmushroom

To prepare soy tenpe flour from fresh soy tenpe, the fresh
tenpes are first sliced to 1/2 by 1/2 by two cm and steam bl anched
for 10 mnutes. Steaned tenpe are drained, allowed to cool down
and then dried at 65 to 70 degrees centigrade until only 5 percent
nmoi sture content is left. Dried tenpe are then allowed to coo
down before they are mlled at 60 nesh fineness.

The production processes descri bed above are | abor-intensive
since they are done manually. In addition, skills are needed,
especially in preparing the fresh tenpe, which has to be carried
out in a hygienic environnent.

Production capacity

Since soy tenpe flour will not be commercialized yet, data on
production at industry level are not available. It is estinated,
however, that a comrerci al plant can produce 34, 200 kg of soy tenpe
flour annually.

Producti on econom cs

The FNRI has provided sone initial estimtes of the costs and
returns involved in putting up a comercial plant that produces
34,200 kg of soy tenpe flour a year. At 1994 prices, the initial
investnment requirement for the plant totals B815,210 which is
broken down into expenses on land and building, production
equi pnent, office equipnent, transport vehicle, working capital,
pre-operating and contingency expenses. It is assuned that 60
percent of the investnent requirenent will be l|loaned from a
comercial bank with a 17 percent interest rate payable in 5 years.

For the first year of operation, total cost of production is
estimated at P1, 408, 755 which is broken down into costs of direct
materi als, direct | abor and overhead. Gross i nconme during the first
year of operation adds up to B2,372,260 while net incone after
deduction of interest and taxes amounts to P380, 312.

Profitability indicators show that the plant has a return on
i nvestnment of 46.70 percent and a payback period of 2 years. The
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venture is, therefore, highly profitable and all ows the recovery of
i nvestnment over a relatively short period of tine.

Utilization

Soy tenpe flour is a highly nutritious food source which can
be used as a protein fortifier for weaning food m xtures and bakery
products such as cookies, doughnuts, polvoron and hot cakes. The
target clientele are producers of bread and fl our-based products.

Envi ronmental and other positive qualities

The production of soy tenpe flour is environnentally friendly
because it |eaves very little waste. The only waste materials
generated are the hulls of soybeans, which can be recycled either
as organic fertilizer or animal feed and the slightly acidic water
where soy beans were soaked, which can be easily neutralized with
any weak base before disposal.

QO her positive qualities of soy tenpe flour is its being an
excellent alternative source of protein and its high nutrient
content. Moreover, it can also help fill in the supply of flour
whenever traditional flour run out of supply, thus, cushioning the
mar ket .

Product substitute

Soy tenpe flour can substitute for the traditional edible
flour particularly those in the cereal flour group. Data on the
donestic production of traditional flour are not available. On the
ot her hand, the increasing inports by the Philippines of cerea
flour means that a portion of the |ocal market has not been net by
| ocal production. This inplies that, at present, there is still
roomfor soy tenpe flour in the market to satisfy unnet | ocal flour
demand.

| nt ernati onal market

Soy tenpe flour is not yet comercially produced, thus, data
on its export is not avail able. However, it has been estimated
that in the year 2010, total tenpe flour consunption in Asian
devel opi ng countries alone will reach about 470,800 netric tons.
This signifies a large international market for soy tenpe flour in
the com ng years.

The i nternational market potential of Philippine produced soy
tenpe flour can be gauged fromthe performance of its substitute.
Exports of cereal flour grew substantially during the last five
years, indicating the acceptability of locally produced flour in
the international market. |f soy tenpe flour can establish itself
as a viable substitute for cereal flour, then it can possibly
capture a share of the export market in the com ng years.
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Squash f1 our

General profile

Squash flour is a flour substitute produced from the squash
veget abl e. The technology for squash flour production was
devel oped by FNRI in 1989 using its own funds. The production of
squash flour is now ready for conmmercialization.

The sources of data and information used for the discussion
bel ow are Ml ano et al. (1989) and the interview of Ml ano.

Production structure

Material inputs. The major material input in squash flour
production are matured squash fruits which are |ocally abundant.
The other input is sodium netabisulfite which is used to prevent
browni ng reacti on and thus, | engthen the shelf |life of the product.
The second input is inported.

Production Technol ogy. The processes involved in squash fl our
production are sinple. First, ripe squash fruit is weighed and
washed, cut into segnents and deseeded, then peeled and sliced
about two mMmthick. The slices are partially dried, steambl anched
for 10 mnutes, and dried dowm to a final noisture of five percent.
Finally, the dried slices are pulverized to 60 nesh fineness and
packed in pol ypropyl ene pl astic bags.

Production of squash flour is |abor-intensive and does not
requi re sophisticated machi nes and processing techni ques. Al so,
t he machi nes needed for production are already available in the
| ocal market.

Production capacity

There is no data on industry producti on because squash fl our
still has to be commercialized although the annual production
capacity of a plant is estimated at 9, 336 kg.

Producti on Econom cs

A prelimnary analysis of the financial viability of squash
flour production was prepared by FNRI. The initial investnent
requi renent for a plant producing squash flour at 1992 prices is
B774,783. Investnments include |and and building inprovenent,
equi prent, working capital, pre-operating expenses and conti ngency
expenses. It is assumed that 60 percent of the investnent
requirenent will be borrowed froma commercial bank at an interest
rate of 17 percent and payable in five years.

The production costs of a plant in one year of operation can
run up to Bl, 251,321 including those spent on direct materials,
direct |abor and production overhead.

Based on an annual production volunme of 9,336 kg of squash
flour and a price of B236.58 per kilogram gross sales is
B2, 208,708 with a net incone of £353,350 after production costs,
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interest and tax have been deduct ed.

Finally, financial indicators prove the high profitability of
fl our squash production, wth a return on investnment of 45.61
percent and a payback period of 2.2 years.

Utilization

Li ke cereal flours and soy tenpe flour, the squash flour is
used in the production of bread and ot her bakery products. It is
highly nutritious and contains 4.4 g of protein, 191 calories of
energy and 5,860 m crograns of beta-carotene per 100 gram sanpl e.
Its target clientele are bakeries.

Envi ronnental and other positive qualities

In contrast to the production of traditional cereal flours,
t he production of squash flour is very manual, thus resulting in
| ess pollutive effluents. The product has |ikew se found anot her
use for squash which m ght rot and be wasted if not di sposed of in

the market. Squash flour production, therefore, is a good
alternative processing technique for vegetables in order to
m ni mze postharvest | osses. Production of squash flour wll

i kewi se increase the inconme of squash growers.

Product substitute

Like soy tenpe flour, squash flour can substitute for
commercially available flour, particularly in the cereal flour
group. Because of lack of industry data, cereal flour production
and sal es are not discussed here. The inports of cereal flour was
al ready di scussed in soy tenpe flour in the preceding section.

| nt ernati onal market

The discussion for the international market potential of
squash flour is simlar to that of the soy tenpe flour in the
precedi ng section.

Ri ce nongo curls

CGeneral profile

The production of rice nongo curls, a snack food made of rice
and nungbeans, has been devel oped by FNRI since 1983. The research
and devel opnent of the product was funded by the Institute while
commercial production, initiated in 1984, was financed by the
Ki | usang Kabuhayan at Kaunlaran (KKK) Program Unf ortunately,
production was halted a few years later mainly due to lack of
financi al resources for plant operations and | ack of market for the
product. At present, rice-nongo curls are not sold comercially
al though there are efforts to reintroduce the product to potenti al
i nvestors.
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The sources of data and information for this discussion are
FNRI (1991) and CGlindro et al. (1983) and the interview of
Cabagbag.

Production structure

Material inputs. The material inputs for rice nongo curls
production are rice, nungbeans, skimed m |k, food color, flavors,
and vegetable oil. Except for skimed mlk which is inported, al
mat eri al inputs can be bought in the | ocal market.

Production technol ogy. The production technology for rice-
mongo curls is devel oped | ocally.

First, rice and nmungbeans are grounded separately to 20 nesh
size grits. Then, seventy parts of rice grits, 25 parts of
mungbean grits and 5 parts skimed mlk are thoroughly mxed in a
rotary m xer. Sufficient amount of water is added to adjust
noi sture content to approximately 16 percent. The mxture is
passed through a preheated extruder cooker to obtain puffed
extrudates which are then dried in an oven or forced draft dryer
until they beconme crispy. The crisp curls are then placed in a
rotary m xer for additional vegetable oil and a coating of food
flavor. Afterwards, they are packed in pol ypropyl ene bags.

Production of rice-nongo curls is |abor-intensive and suitable
as a small-scale industry. The production process does not require
sophi sti cat ed equi pnent and techni ques. Furthernore, the equi pnent
needed are | ocally manufactured.

Production capacity
Current data on the industry's production capacity are not
avai l able as well as on plant |evel.

Producti on econom cs

The financial feasibility of operating a plant producing rice-
nmongo curls was undertaken by FNRI. At 1991 prices, the investnent
requi renent for such an operation is P1, 648, 303. | nvestnent covers
| and and bui |l di ng i nprovenent, equi pment, working capital for three
months of operation, pre-operating expenses and contingency
expenses. O the total requirenment, 60 percent can be | oaned at an
interest of 14 percent, payable annually wthin five years.

The total annual costs of production of the rice-nongo curls
plant is B3,831,917. This is broken down into expenses on direct
materials, direct |abor and production overhead. Based on an
annual production volune of 3.74 mllion packs and a price of Bl.53
per pack, gross sales is B5.605 mllion while the net incone after
tax is B898, 472.

The return on investnent of the plant is estimated at 54.51
percent while payback period is 1.8 years which neans that the
plant is highly profitable and i nvestnent can be recovered in only
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a short tine.

Utilization

Ri ce-nmongo curls are nutritious snack foods rich in protein.
It has high nutritional value because it is a wholly cereal -based
food product. The product is ideal as a snall-scale industry in
rice and nongo producing regions in the country. Target consuners
are avid snack eaters and school children

Envi ronmental and other positive qualities

The production of rice nongo curls have two environnental |y
preferable qualities. First, the product does not contain any
chem cal additive, comon in other snack items, and is thus
perfectly harm ess to consuners. Second, production is sinple and
does not involve mnmechanical processes which mght result in
pol | uti ve wast es.

Being a suitable smal | -scal e i ndustry, the production of rice-
nmongo curls can be an econom c boon to the countryside. It wll
raise rural incone, especially anong rice and nongo farners, as
wel | as enpl oynent | evel.

Product substitute

Any snack item available in the market, especially curls and
chips, is a substitute for rice-nongo curls. At present, no data
on the production of substitutes are available. On the other hand,
the Philippines has been inporting potato snack products and
bi scuits in high volunmes. This neans that there is a portion of
the local market for snack products which cannot be net by | ocal
production, opening the way for other products |ike rice-nongo
curls to enter as substitutes into the market.

I nt ernati onal market

Since rice-nmongo curls are not comercially sold in the
donestic or international market, a way of assessing its export
potential is to |look at the trade performance of its substitutes.
The Philippines have started exporting potato snack products in
1992 and biscuits in the last five years except 1990. The export
figures indicate that snack products produced | ocally are already
acceptable to foreign consuners and that rice-nongo curls, being a
snack substitute, has a potential export market as well. Net
exports have been positive in recent years indicating the high
potential of |ocal snack foods abroad.

Hi gh fiber mango dri nk

CGeneral profile
High fiber mango drink is a refreshing fruit drink fortified
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with vitam n C devel oped by the FNRI. Research and devel opnent
activities on the product are undertaken using institute funds. At
present, the product is still in the devel opment stage.

The sources of data and information are FNRI (1994) and the
i nterview of Ml ano.

Production structure

Material inputs. The inputs for the production of the high
fi ber mango drink are fresh ripe mango fruits, nata de coco, sugar,
and Food and Drugs Authority (FDA)-approved additives. Except for
the additives, the inputs are available locally.

Production technol ogy. The technology for high fiber mango
drink production is locally devel oped. The production process is
descri bed bel ow.

First, nata de coco puree is m xed with mango pul p puree. The
additives are then added to the m xture. Afterwards, the m xture
is poured into 500 ml general purpose glass bottles, which are
sterilized for 15 mnutes at 85 degrees centigrade in a double
boi |l er. Finally, the bottles are |abeled and sealed with neta
caps.

The production of high fiber mango drink is |abor-intensive
but utilizes sinple equi pnent only.

Production capacity

Because the product is still in the devel opnent stage, there
is still no industry at present. It is estimted, however, that a
comercial plant wll produce about 300,000 pieces of 500-m

bottl es per year.

Producti on econom cs

The FNRI conducted a financial analysis of the production of
hi gh fiber mango drink to assess its profitability as a commerci al
enterprise. The investnent requirenment, broken down into | and and
bui l di ng 1 nprovenent, equipnent, working capital, pre-operating
expenses and conti ngency expenses, at 1994 prices is B2.02 mllion.
Si xty percent of the anmpbunt is |loaned at an interest rate of 17
percent and payable annually within five years.

The total annual production cost of the commercial operation
is B5. 7 mllion. Direct material cost is 70 percent of the total
production cost, production overhead is 27 percent and direct | abor
is 3 percent. Wth an annual production rate of 300, 000 pi eces of
500-m bottles, gross sales is B8.2 mllion and net incone after
tax is PL.3 mllion.

The return on investnent of the production operation is 65.45
percent with a payback period of 1.5 years. Therefore, high fiber
mango drink production is a highly profitable venture that allows
the investor a short tinme to recoup his investnent.
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Utilization

The high fiber mango drink will help solve the vitamn C
deficiency in the country based on FNRI estimates that the mango
dri nk can suppl enent one-third of the daily vitamn C requirenent.
The target clientele is the whol e popul ati on, especially those who
are vitamn C deficient.

Environnental and other positive qualities

The production of high fiber mango drink optim zes the use of
i ndi genous materials while mnimzing postharvest |osses of the
mango fruit, currently estimated to be 50 percent of harvest. The
production process is sinple and does not result in a lot of
resi dues that can pollute the environnent.

Beyond t hese envi ronnment al advant ages, drinking mango juice is
heal t hful because of its vitamn C content. Production will also
rai se i ncome and enpl oynent | evel not only anong producers but al so
mango growers, coconut producers and nata de coco manufacturers.

Product substitute

Substitutes for high fiber mango drink are other fruit juice
dri nks made fromorange, grapefruit, pineapple, tomato, and ot hers.
The country has been inporting fruit juices at significant |evels
since 1988 which inplies the presence of a large | ocal market for
fruit juices. This market can be exploited by high fiber mango
drink producers if they can prove their product's conpetitiveness
in ternms of price, quality and availability.

I nt ernati onal narket

Since high fiber mango drink i s not yet conmercially produced,
it mght help to take a look at the foreign market of its
substitutes as the gauge for its own potential as a tradable
commodity. From 1988 to 1992, the country has been exporting fruit
juices at a high rate which may nean that |ocally produced fruit
drinks are already known to foreign consumers. In effect, the
potential for export of mango drink is also | arge assum ng that the
product neets stiff international standards.

Banana peel vi negar

General profile

Banana peel vinegar is developed by the Hone Resources
Managenent Section, Special Services Division of the Agricultural
Training Institute (ATI), DA, using its own funds. At present, it
is already being comercially produced on a backyard scale, nostly
by honmenmakers. The product is not yet exported.

The sources of data and information are PNB (1991) and the
interview of Jinenez.
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Production structure

Material inputs. The inputs needed in banana peel vinegar
making are locally available like the peels of banana of the
cooki ng varieties, sugar, and water.

Production technol ogy. The production technol ogy for banana
peel vinegar is local in origin and is patterned after the
technology for producing other vinegars such as coco and palm
Vi negar .

To produce banana peel vinegar, banana peels are first
t hor oughl y washed and cut into squares which are then placed in a
jar with a mxture of sugar and water. The jar is then covered
with a clean cloth to allow al coholic fernmentation to occur. The
mxture is stirred at tines until banana peels are subnerged and
the froth which forned above the m xture is renoved.

After four weeks, when the fernentation process is conpleted,
the mxture is drained to extract the vinegar. The vinegar is then
stored in clean bottles. In order to maintain the acidity | evel of
t he vinegar, it nmust be pasteurized. There are two ways to do
this. One is to put the bottles of vinegar in a casserole wth
wat er and heated at 65 degrees centigrade for about 20 m nutes.
The other is to place the vinegar in an enanel casserole then
subjected to heat at the sane tenperature and length of tinme. Al
in all, three bottles of vinegar can be produced from one cup of
banana peels, four cups of water and one-half cup of sugar.

As a snmal | -scal e busi ness venture, banana peel vinegar meking
is |labor-intensive and requires sinple production equipnment only.

Production capacity

A study which anal yzes the banana peel vinegar industry has
yet to be done. Thus, at present, data on production performance
in both industry and plant |evel are not avail abl e.

Producti on econom cs

A financial anal ysis of banana peel vinegar production is not
avai |l abl e based on both literature and the interview with ATI.
Nevert hel ess, banana peel vinegar making is a venture which
requires lowinitial capital because of inexpensive equi pnent and
raw materi al s needed i n t he backyard scal e production. At present,
it is estimted that the production cost for three bottles of
banana peel vinegar produced is P1.30 and the selling price per
bottle is B3.50. This indicates that a comrercial production is
hi ghly profitable.

Utilization

Banana peel vinegar, like ordinary table vinegar, is used as
condi nent or seasoning in different dishes. Since its production
requires low investnent, many honenmakers and other backyard
operators have ventured into this small-scal e busi ness whose nain
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clientele are usually neighbors as well as buyers from nearby
pl aces.

Envi ronnental and other positive qualities

Three qualities of banana peel vinegar production which nake
it environmentally preferable are: a) the utilization of banana
peel as input nakes good use of an abundant agricultural waste; b)
the reuse of production waste materials, i.e., banana peels,
ei ther as supplenentary feeds for animals |Iike hogs, or as organic
fertilizer, result in no pollutive discharges; and c) the safeness
of the product in food because it has no chem cal content which is
detrinmental to human health.

Banana peel vinegar production w || raise enploynent |evel and
income of the rural poor as well as increase returns from the
smal | -scal e banana industry in the countryside.

Product substitute

The substitutes for banana peel vinegar are those nade from
coco, palm sugarcane and other. Information on the donestic
production of these products are not avail able, however, the
country's vinegar inport has been declining in both value and
volune. This may nean that |ocal vinegar brands have becone
conpetitive and popular in the local market and have becone
substitutions for inported ones. In turn, this suggests that
banana peel vinegar should have a ready donmestic market, assum ng
it is conpetitive with other |ocal vinegar brands in ternms of
price, quality and availability.

I nt ernati onal narket

The Phili ppi nes has been exporting vinegar from 1988 to 1992
and both the volune and val ue of exports have been growing at a
healthy rate annually. Therefore, locally produced vinegars are

al ready used by foreign consuners. | f banana peel vinegar w !l
prove to be an internationally viable substitute to other vinegar
brands, then it will be a potential exportable commobdity in the
future.

Sodiumsilicate fromrice husk

CGeneral profile

A study on the production of sodiumsilicate fromrice husks
was undertaken in 1989-1990 at | TDI under a joint financial funding
assistance with the Philippine Council for Industry and Energy
Research and Devel opnment (PCIERD). Since then, succeeding studies
have been conducted wunder a project financed by the Japan
| nt ernati onal Cooperation Agency (JICA). The product is still in
t he devel opnent st age.

36



The sources of information are PCIERD-1TD (1991) and the
i nterview of Pigao.

Production structure

Material inputs. The material inputs required for producing
sodium silicate are rice hull ash and sodi um hydroxi de. Bot h
material inputs are available locally, the rice hull ash is
obt ai ned by burning rice husks in a furnace or incinerator.

Production Technology. The original technology for the
production of sodium silicate from rice husks was developed in
Japan. This was refined and adapted for |ocal use. The | oca
technol ogy is described in the succeedi ng paragraphs.

Ri ce husks are burned under controlled time and tenperature
conditions in a furnace or incinerator. The ash produced is then
pul verized and mxed wth sodium hydroxide and heated under
pressure for one hour. After that, the nonreactant residue is
filtered out and the solution is brought down to the desired
concentration |evel.

Production of sodiumsilicate fromrice husks is both |abor
and capital-intensive since it requires careful handling of
material inputs by manual |abor as well as expensive production
equi pnent such as the furnace or incinerator and pul veri zer.

Production capacity

As nentioned, the local technology for the production of
sodiumsilicate fromrice husks is still inits devel opnent stage.
Thus, production at the commercial |evel has not been done yet and
data on the production capacity at plant Ilevel are also
unavai |l abl e.

Producti on econom cs

A conplete financial analysis of a commercial operation for
sodiumsilicate fromrice husks has yet to be made. Prelimnary
data, however, indicate that variable costs including material and
energy costs, excluding | abor costs, at 1991 prices was B35.81 for
producing 9 kg of sodium silicate for silica gel production and
P46. 75 for producing 10.08 kg of sodium silicate for detergent
pr oducti on.

Utilization

Sodium silicate can be used as a conponent in both bar soap
and powdered detergent. O her potential uses of the product are: as
adhesi ve for corrugated boxes; starting material in the preparation
of silica gel; bonding agent in ceramcs and refractories; and
anti-corrosion agent in water |ines and tanks. The target
clientele for the product includes producers of soap, paper
packagi ng, pharmaceutical, chem cal, ceram cs and refractories and
met al products.
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Envi ronmental and other positive qualities

The production of sodium silicate from rice husks is
environmentally preferable because it wuses rice husks, an
agricultural waste produced in huge volunes by rice mlls. The
productive use of the husks reduces waste disposal problem The
production of sodiumsilicate fromrice husks |ikew se raises the
incomes of people in the rice industry through the sale of
byproducts whi ch otherw se have no econom c significance.

Product substitute

Sodiumsilicate fromrice husks is a substitute for inported
sodium silicate. The inports of sodiumsilicate has been rising
yearly at a healthy rate which nmeans that |ocally produced sodi um
silicate fromrice husks has a potential donestic market to exploit
as |l ong as the product can be conpetitive vis-a-vis inported sodi um
silicate.

I nt ernati onal narket

The country has not been exporting sodiumsilicate for several
years inplying that locally produced sodium silicate is still
unknown in the international market. Therefore, the foreign market
potential for sodiumsilicate fromrice husk is weak in the short-
run.

Silica gel fromrice husk

CGeneral profile

The production of silica gel from rice husks is another
technol ogy devel oped by the PCIERD-1TDI project which has been
i kewi se working on the technology for the production of sodium
silicate fromrice husks. At present, the technol ogy for sodium
silica gel fromrice husks is undergoing refinenent process under
JI CA fundi ng.

The sources of information are PCIERD-1TD (1991) and the
i nterview of Pigao.

Production structure

Material inputs. In the production of silica gel fromrice
husks, the inputs are sodiumsilicate fromrice husks and sulfuric
acid which are locally avail abl e.

Production Technology. The technology for silica gel
production fromrice husks is foreign in origin. Modi fications
were done by ITDI to conme up with a |ocal technol ogy as descri bed
bel ow.

First, sodiumsilicate fromrice husks is added to sulfuric
acid which has cooled down resulting in a gel-like substance.
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Wat er and sodiumsul fate are extracted fromby heating the gel-Ilike
substance at 70 to 95 degrees centigrade. The liquid is afterwards
decanted and the dried solid m xture of glassy silica gel, silicon
di oxi de powder and sodium sulfate is passed through a sieve to
obtain the silica gel. The gel is washed with water and filtered
usi ng a vacuum punp or basket centrifuge. Finally, it is dried at
110 degrees centigrade and activated at 190 degrees centi grade.
The above production process is both labor and capital-
intensive since it requires careful manual handling of materia
inputs as well as the use of expensive production equi pnent.

Production capacity

Since the silica gel technology is still in the devel opnent
stage, there are no data on comercial production nor of the
production capacity at plant |evel at present.

Producti on econom cs

A full financial analysis of comrercial silica gel fromrice
husks production has yet to be done. However, at 1991 prices, the
estimated vari abl e costs for the production of one kg of silica gel
from rice husks, inclusive of material and energy costs and
excl usive of labor, is B72.51.

Utilization

Silica gel fromrice husks can be used as a desiccant in the
phar maceuti cal and chem cal products. In addition, the product can
be used in the drying and refining of industrial gases, recovery of
inorganic solvent, as carrier in the production of petroleum
cracking catalysts, and as raw material for the production of
zeolites. The target clientele are the pharmaceutical and chem cal
i ndustri es.

Envi ronmental and other positive qualities

Silica gel production utilizes sodiumsilicate fromrice husks
as its major material input. Thus, it solves yet another waste
di sposal problem and raises both inconme and enploynent levels in
the rice industry at the same tine.

Product substitute

Silica gel fromrice husks is a potential substitute for the
silica gel already available in the market. The donestic
consunption of silica gel is not known although the inportation
of silica gel has been declining in the past years, probably
because the | ocally produced gel has captured part of the nmarket of
inported gel. This indicates that there is a donestic market for
silica gel which the local gel nmade from rice husks can take
advantage of if it is conpetitive enough.
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| nt ernati onal market

In recent years, the volune and val ue of the country's silica
gel exports have been relatively |l ower than inports but have been
growi ng yearly at a fast rate. Thus, donestically produced silica
gel is already famliar in the foreign market, which suggests that
if silica gel from rice husks can be conpetitive at the
international level, it may have a strong potential as an export
comodi ty.

Synephrine from cal amansi wastes

CGeneral profile

Synephrine is an adrenergic drug. The technol ogy whi ch uses
cal amansi wastes in the production of this drug has been devel oped
by [ITD since 1991 using Institute funds. The technology is
currently in the devel opnent stage.

The data and information in this discussion are solely from
the interview of Briones.

Production structure

Material inputs. The material inputs in the production of
synephrine from calamansi wastes are resins (for ion-exchange
chromat ography), acids, bases and cal amansi wastes. Calamansi is
a | enmon which grows |ocally. Its peels, pulp and seeds are the
wastes of processing industries. All the material inputs are
| ocal Iy avail abl e.

Production technology. The process for the production of
synephrine from calamnsi wastes is adapted from a foreign

technol ogy. The local technology is still being devel oped in the
| aboratory, thus, a description of the production process in detai
is not avail able. In summary, the steps include the follow ng:

extraction of the product with water by distillation set-up;
filtration by using Buchner funnel wth vacuum punp; colum
chr omat ogr aphy; concentration through the evaporator; thin-I|ayer
chromat ography using thin-layer chromatography plates; and
crystallization.

The use of several equipnent nmekes the production capital-
i nt ensi ve. Because of the highly technical nature of the
production steps, skilled labor is required.

Production capacity

Si nce production of synephrine fromcal anansi wastes is stil
bei ng devel oped, estimates of the production capacity at plant
| evel are not avail able yet.

Producti on econom cs
A financial feasibility analysis of a commercial production
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operation has not been done yet while prelimnary data on the
costs of production are not avail abl e.

Utilization

Synephrine fromcal amansi wastes i s an adrenergi c drug used as
heart stimul ant, as vasoconstrictor in controlling skin henorrhages
and as muscle relaxant in bronchial asthma. The target users of
the product are people with the nentioned ail nents.

Envi ronnental and other positive qualities

One of the environnmental qualities of synephrine productionis
the utilization of cal amansi wastes. Thus, the technol ogy sol ves
the waste disposal problem of agro-industrial processing plants.
Anot her positive quality is that the product is safe because of its
natural ingredients. Mreover, the product increases the inconme of
t he cal amansi processing sector as well as the cal amansi growers.

Product substitute

Synephrine fromcal amansi wastes is a potential substitute for
epi nephrine, a drug product which has synthetic chemcals in its
formul ati on.

| nt ernati onal market
Data on the international trade of the product synephrine or
epi nephrine are not avail abl e.

Coco-di esel fuel

CGeneral profile

The technol ogy for the production of coco-diesel fuel from
coconut oil, to be used in internal conbustion engines, has been
devel oped by ITDI using its own funds. The technology is still in
t he devel opnent st age.

The data and information used in the foll ow ng di scussion are
fromde |la Paz (1983) and I TDI (1993).

Production structure

Material inputs. The major material inputs in the production
of coco-diesel fuel are ordinary diesel fuel and purified coconut
oil. Coconut oil can be extracted either from matured, whole
coconut or fromdried coconut nmeat or copra. These material inputs
are |locally avail abl e.

Production technol ogy. The manufacture of coco-diesel fuel is
foreign in origin. The processes involved are as follows. First,

the coconut oil is dehydrated then m xed with ordinary fuel at a
ratio of five to 30 percent volune of coconut oil to 70 to 95
percent vol une of ordinary diesel fuel. The mxture is afterwards
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filtered and polished by making it pass through super fine filters
and then tested if it neets the standard specification for coco-
diesel. If the fuel does not neet the standard specification, the
rati o between coconut diesel and fuel content of the mxture is
adjusted. Quality test is repeated until the standard is net and
once it does, the fuel product is stored. The whole production
process is |abor-intensive.

Production capacity

There is no data on the production capacity in both industry
and plant level since coco-diesel fuel is not yet comercially
pr oduced.

Production econom cs

Afull financial analysis of a commercial production operation
is not available as well as sinple cost and return estinates of
pr oducti on.

Utilization

Coco-diesel fuel is highly suitable for internal conbustion
engines and its production wll target the owners of diesel engine
cars and vehicles as well as other users of diesel fuel.

Envi ronmental and other positive qualities

Coco-di esel fuel is environnentally preferred because of its
| oner diesel fuel content, which leads to less air pollutants
emtted from cars and other machi nes and equi pnment using diese
fuel .

Coco-di esel fuel production will also increase the demand for
coconut oil and raise the price of copra. Thus, it wll raise
incomes in the coconut industry.

Product substitute

Coco-di esel can be a substitute for diesel fuel. There is no
avai |l abl e data on di esel fuel production in the country. However,
in general, the production of petroleumproducts in the country has
been declining and has since stopped in 1992. On the other hand,
the country has been inporting diesel fuel at substantial |evels
whi ch have been gradually increasing every year. Thus, if coco-
di esel fuel can be conpetitive, it may have a strong donestic
mar ket potential as substitute for inported diesel fuel.

I nt ernati onal narket

The Philippines exported diesel fuel in 1988 and 1989 but
st opped doing so after the second year. It appears, therefore, that
the potential for coco-diesel fuel in the international market, at
least in the short-term is weak.
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Agricul tural fibers as textile raw materials

General profile
Fi bers, natural or nman-nmade, are inportant raw materials in
textile production. Anong the natural fibers are the agricultural

type, of which cotton is the nost w dely used worl dw de. In the
Phi |'i ppi nes, however, cotton production has been constrai ned by
l[imted suitable |land and adverse climatic conditions. As a

result, the bulk of cotton requirenents of the textile industry of
the country is inported.

The Philippine Textile Research Institute (PTRI) identifiedin
1974 sone plants as potential sources of fibers in the production
of textiles. Anobng these are banana, abaca, pineapple, and naguey
whi ch are produced in abundance in the country. Over the years,
research and devel opnent on these plant fibers have continued
al t hough at present, none of these plant fibers has been produced
on a commercial scale.

The data and information used cone fromthe joint SERFD and
UP-1 SSI study (1994) and the interview of de Guznman.

Production structure

Mat erial inputs. Banana trunks are used in the manufacture of
banana fiber. These are found in abundance in the countryside with
approxi mately 330, 540 hectares of land all over the country pl anted
t o bananas.

The abaca trunk is the raw material needed in the manufacture
abaca fiber. Like bananas, abaca is grown on a |arge-scale since
this has been one of the country's traditional exports.

Pi neappl e | eaves are the raw materials for pineapple fiber.
The pineapple plant is produced abundantly since the country is
home to sone | arge pineappl e plantations.

Finally, fiber is obtained from maguey |eaves. At present,
maguey can be sourced from Cebu, Bohol and the |l ocos provinces.

Production technol ogy. Production of fiber and textiles from
trunks or | eaves of plants begins with decortication, the process
of renoving pul py material from the trunks or |eaves either by
handstri pping or using a decorticating nmachi ne.

After decortication, there are four main processes involved
are: fiber pretreatnent; spinning; weaving; and fabric finishing.

Fi ber pretreatnent involves conversion of the decorticated
fiber into spinnable formvia a series of chem cal and nechani cal
treat ments.

Spi nni ng i nvol ves conversion of the pretreated fiber strands
into a single yarn to the desired fineness and twst. This is done
by bl ending the pretreated fiber strand with pol yester staple fiber
t hrough a series of nechani cal processes.

Weaving involves the interlacing of warp and weft yarns to
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formthe greige fabric. The warp yarns are yarns runni ng | engt hwi se
in a wwven fabric while the weft yarns run from sel vage to sel vage
or at right angles to the warp.

Finally, finishing of the fabric involves the inprovenent of
t he appearance, snoothness, handl e and perfornmance of the greige
fabric thru the application of appropriate finishing processes.

The technol ogy for producing textiles fromnatural fibers such
as abaca, banana, pineapple and naguey is a conbination of | ocal
and foreign technol ogy. The technology for fiber pretreatnment is
bei ng devel oped by PTRI. The technol ogy for spinning, weaving and
fabric finishing is foreign like what is used in conventiona
textile production.

The technol ogy for textile production using natural fibers is
capital -intensive. The equi pnent needed i nclude the decorticating
machi ne, cardi ng machine, intersecting gill, roving frame, spindle,
weavi ng machi ne and fabric finishing nmachines.

The processes of decortication, weaving and dyeing of the
nat ur al - based fabric, however, can be | abor-intensive assum ng t hat
machi nes and equi pnent used in these processes are replaced with
manual | abor.

Production capacity

Textiles from natural fibers are produced on a research and
devel opment basis only. At present, the PTRl is not properly
equi pped to produce textile materials on a commercial scale.
Li kewise, the textile industry has not produced any textile
mat eri al using agricultural fibers.

Producti on econom cs

The PTRI gave a rough prelimnary estimate of initial capital
investnment at PS5 mllion for an agricultural fiber-based commerci al
production of textile. A sizable portion of this investnent goes to
the pre-treatnent plant. The PTRI estimated the cost of their pre-
treatment plant at |late 1970s price at P125, 000.

Gven that the use of agricultural fibers for textile
production is still in the research and devel opnent stage, a ful
financial evaluation of a comrercial production operation is not
avai l abl e yet. The PTRI, however, estimated that the production of
textile using agricultural fiber costs P302.00 per kg in 1990
greater than the production cost of textiles using the traditional
material cotton. Thus, it appears as of present, that the use of
agricultural fibers in textile production is nore costly than the
use of cotton.

Utilization

Textiles nmade from garnents, sacks, suiting materials,
i ndustrial fabric, household |inens and uphol stery materials. The
use also extends to sone industrial application including
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construction.

The PTRI pronotes the use of garnents produced fromtextiles
made fromagricultural fibers by featuring the garnments in fashion
shows, product exhibits, newsletters and nagazines. Since |oca
technology is not yet established, pronotion is focused mainly on
finished products and not on the textiles made from agricul tural
fibers thensel ves.

Envi ronmental and other positive qualities

The environnent-friendly attributes of textile nade from
natural fibers are the use of agricultural waste materials such as
banana trunks and pineapple |eaves, and the substitution of
chem cal -based fibers with natural fibers produced with little
pol | uti ve wast es.

There is a major potential economc benefit in processing
textiles out of natural fibers. In 1992, the country spent about
US$640 million in order to inport conventional textile materials,

mai nl y cotton, polyester and other natural and synthetic fibers. If
the country successfully comercializes the production of
agricultural fibers, there will be |less need for inporting fiber
materials, thus the country is able to save nuch needed foreign
exchange.

Product substitutes

Conventional textile materials such as natural fibers like
cotton, flax, rame, wool and synthetic fibers (polyester, nylon,
rayon, etc.) are the substitutes for agricultural fibers. However,
intextile production, substituting one fabric with another is not
appropriate. This is because each fabric has its own characteristic
and possesses desirable qualities suited for specific uses.
However, it was reported that the PTRI has been able to duplicate
the m ni mum physi cal attributes of a conventional cotton fabric in
agricultural fibers.

I nt ernati onal narket

The potential export market for agricultural fiber-based
textiles includes the United States, Europe, Japan and Asian
countries. These countries are traditional markets for textile and
garnment exports of the Philippines. Thus, assum ng that textiles
made from agricultural fibers can eventually conpete in terns of
price and quality, then there is a potentially very |arge market
waiting for these products.
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Tobacco waste as npol | usci de

General profile

Tobacco waste can be used as a toxicant which can elimnate
the major pest inrice culture, the golden or mracle snail locally
known as kuhol. The use of tobacco waste as snail control agent was
di scovered by scientists at the National Tobacco Adm nistration-
Main Research Center (NTA-MRC) in the northern town of Batac,
Il ocos Norte. The technol ogy has already been tried by sone | ocal
rice farmers.

The sources of information is based on the interview of
Castro

Production structure

Material inputs. The main material input in the production of
the tobacco waste nolluscide are mainly the top | eaves of tobacco
pl ant |eft unharvested in the field and tobacco | eaves which turn
into waste and fail quality control test.

Producti on technol ogy. Produci ng nol | usci de fromtobacco waste
i nvol ves a very sinple step: dried tobacco wastes are chopped into
pi eces and used directly on paddi es one day after transplanting the
rice plants. About 200 kg of chopped tobacco wastes is adequate
for every hectare of paddy.

The technology for producing this nolluscide is locally
devel oped. It is labor-intensive and does not involve any
mechani cal processes.

Production capacity and sal es

As nmentioned, the use of tobacco wastes as nol | usci de has been
tried by rice farmers. However, the extent of their use is not
known.

Producti on econom cs

There are no data on the production of nolluscide from the
wastes of tobacco. Gven that it uses wasted | eaves only as i nput
and is l|labor-intensive, the product is not likely to be cheaper
t han manufactured insecticides and nol | usci des.

It is also estinated that use of this product by rice farners
instead of commercial nolluscides will generate about P420.00 of
added i ncone per hectare per cropping.

Utilization

Tobacco wastes as nolluscide controls the infestation of
ricefields by kuhol, a voracious snail which feeds on young rice
plants. It is estimated that about 130,946 hectares of ricel ands
are now infested by the snail. Thus, the target users of the
mol | usci de from tobacco wastes are the lowand rice farners, in
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both irrigated and rainfed areas.

Envi ronnental and other positive qualities

The production of nolluscide from tobacco wastes does not
produce pollutive effluents. The product is biodegradable and
harm ess in contrast to those sold in the market which can danage
bot h environnment and the health of rice farners.

The use of tobacco wastes as nolluscides will give enpl oynent
and extra income to people in the tobacco and rice industries as
well as save foreign exchange when they are substituted for
i nported insecticides.

Product substitute

Mol | usci de fromtobacco wastes i s a substitute for noll usci des
and i nsecticides, nostly inported, presently used in the control of
kuhol .

| nt ernati onal market

It is not known whet her kuhol infestation is a probl emcomon
in other rice producing countries. If it is, there may be potenti al
for this product to be exported. If not,then the product wll be
useful to our local farners only.

Particl eboard from tobacco stal ks

CGeneral profile

Production of particleboard fromagricultural wastes will al so
be discussed in a section on woodwool cenment board. The waste
material used in that type of particleboard is ipil-ipil. On the
ot her hand, this particleboard is nade of tobacco stalk.

The particl eboard fromtobacco stal k has been devel oped by the
NTA. It was shown to be profitable and had passed quality
standards. However, avail able data did not state if particl eboard
fromtobacco stalk is produced comrercially at present.

The source of information for this discussionis Castro et al.
(1994).

Production structure

Material inputs. As stated, the main input in the production
of this particle board is tobacco stalk, a waste material which is
left or throwm out after the tobacco | eaves are harvested. Tobacco
pl antations are abundant in the Il ocos region.

The other material is urea fornal dehyde resin which is used as
an adhesive materi al .

Production technol ogy. There are six main processes involved
in the manufacture of particle board fromtobacco stal ks. These are
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stalk collection and preparation, preparation of adhesives,
spraying and tunbling, mat form ng, hot pressing and conditioning
and trinm ng.

In stalk collection and preparation, tobacco stal ks are cut
down after the last primng and are dried in the field for three
weeks before they are hauled for processing. The dried stalks are
cl eaned, chopped into 20 to 40 mm pi eces and oven-dried to reduce
noi sture content to four percent.

In the second process, the preparation of urea fornmal dehyde i s
based on the predeterm ned dinmension, density and resin content
| evel of the finished board. On the other hand, in the spraying
and tunbling process, adhesive is sprayed on the stalk particles
inside a tunbling box using a spray gun.

Mat formng follows. The particles are renoved from the
tunbling box, distributed and |evelled evenly by hand, |ayer by
| ayer, on the stainless caul. The caul has a renovabl e wooden frane
to hold the particles.

After mat form ng, the mats are placed under a hydraulic hot
press. Once this is done, the boards are finally taken out for
conditioning and trimmng. They are stacked in the open air for
not less than five days in order to allow conplete curing and
pol ynmeri zation of the resin adhesive. Then, they are trimed down
to desired sizes.

Producing particle boards from tobacco stalk is |[|abor-
i ntensi ve even though capital equipnment, nanely, spray gun and
hydraul i c hot press are utilized.

Production capacity

There is no available data on the industry capacity of
particle board production from tobacco stalks. However, it is
estimated that an individual farmer can produce 50 pieces of
standard boards from the wastes of a one-hectare tobacco
pl ant ati on.

Producti on econom cs

There is no detailed financial profile for the manufacture of
particleboard from tobacco stalks. Available data suggests,
however, that a tobacco farnmer with an average-sized farmcan earn
B3, 000.00 from such a production. This estimate is based on a
selling price of B600.00 per piece of particle board and a 10
percent raw material cost.

Utilization

Li ke other particleboards produced from other wastes,
particl eboard fromtobacco stal ks can be used as walls and ceilings
in lowcost housing. It can also be used as panels and decors.
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Envi ronmental and other positive qualities

One environnental advantage of producing particl eboards from
tobacco stalks is the use of waste materials which helps in the
conservation of wood that is commonly used as particleboard
materials. This is also true for other waste-based particl eboard
ppr oducti on.

Tobacco farners will benefit through additional incone and
enpl oynment. Li kewi se, nenbers of |ow inconme groups will benefit
nmore in terns of | ower housing construction cost.

Product substitutes

Li ke other waste-based particleboards, particleboards from
t obacco stal k can repl ace conventi onal wood-based particl eboards in
the construction of walls, ceilings, decorative panel or dividers.

| nt ernati onal market

The international market potential for particleboard from
tobacco stalk will not differ much fromthat of other boards such
as the woodwool cenent board.

Mykovam 1

CGeneral profile

Bl OTECH has been devel oping biofertilizers that can be used to
grow various crops. One of these is Mkovam1l1l, a soil-based
biofertilizer in a powdered form which contains a m xture of
spores, infected roots and propagules of three endomycorrhiza
fungi that pronotes survival, growmh and yield of plants.

Research on Mykovam 1 began in 1988 using institute funds. In
three years, the product has been produced comercial ly by Bl OTECH
There are available witten materials in the formof brochures and
papers and handouts whi ch explain the production of Mykovam 1

The source of information in this discussionis the interview
of Zonate.

Production structure

Material inputs. There are four basic material inputs in the
fabrication of Mykovam 1. soil, sand, grass and mycorrhi zal spores.
All these can be found | ocally. Gass and nycorrhi zal spores can be
obtained fromthe mycorrhizal |aboratory of BI OTECH

Production technol ogy. The technol ogy used in the manufacture
of Mykovam 1 is entirely devel oped by BI OTECH

To produce the fertilizer, soil and sand are collected and
sterilized for about eight hours in an oven. Afterwards, they are
pl aced in plastic cups and then planted with grass and mycorrhi zal
spores. The cups are kept inside a screenhouse for four nonths.

The roots and soil are harvested after four nonths and then
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tested for consistency of physical properties. If it passes quality
control, they are then packed in one kg plastic bags for storage
and distribution.

Producing Mkovam1l is very |abor-intensive although it
i nvol ves only one major equi pnent, the plastic sealer.

Production capacity

BIOTECH is currently the only producer of Mykovam 1. In 1994,
the actual output was estimated at five tons but the maxi num
capacity of BIOTECH is nine tons. This year, BIOIECH plans to
produce 18 tons of Mykovam 1l and from 1997 to 1999, it plans to
produce about 25 tons a year.

Producti on econom cs

According to BI OTECH, production cost per unit of Mykovam1 is
P10. 00 per bag. The current selling price per bag is about B25,
therefore, a profit of B15 per bag. On the other hand, the initial
capital investnent needed is P10, 000.00 including investnent in a
pl astic sealer. Sales of BIOTECH from Mykovam 1 anounted to
P16, 560. 00 | ast year. This year, the institute projects an increase
of sales to PR20, 000. 00.

Utilization

Mykovam 1 is a biofertilizer which can be used to grow a host
of agricultural crops and fruit and reforestation trees. |Its
application extends to upland rice, corn, tonmato, peanut, nungbean,
eggpl ant and other agricultural crops. It can also be used on
fruit trees |ike papaya, guava, guyabano and <citrus and
reforestation trees |like narra, acacia mangi um fal cata, mahogany,
yemane and ot hers.

Envi ronmental and other positive qualities

Mykovam 1 is an environnentally friendly product because its
producti on does not involve any chem cal and other environnental |y
adverse inputs. Its major raw nmaterials are soil, sand, and
mycorrhi zal spores which are all natural substances.

In addition, the use of Mykovam 1 enhances the natural growth
of plants. Therefore, it raises inconme in farmng through
i ncreased vyi el d.

Product substitute

Currently, conventional fertilizers can be used in place of
Mykovam 1. Many of these fertilizers, however, specifically the
chem cal fertilizers, have adverse inpacts on human health and the
envi ronment .

| nt ernati onal market
Mykovam 1 is currently marketed donestically but Bl OTECH soon
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pl ans to export the product to Asian countries such as |ndonesia
and other agriculture-based econom es. The export potentials of
Mykovam 1l is simlar to that of other biofertilizers already
discussed in this report (see discussion on slowrelease
fertilizer).

Mul ti-crop solar dryer

CGeneral profile

The multi-crop solar dryer is a sinple dryer devel oped by NTA
for flue-curing tobacco and drying other crops. The dryer was
designed in response to high fuel cost for flue-curing and the
scarcity of fuelwood. It was designed particularly for |ocal
farmers who can construct it using locally available materials at
a cost conparable to the conventional donestic barn.

Resear ch and devel opnment on the nmulti-crop solar dryer started
inthe early 1980s and was conpl eted in 1988 using institute funds.
It was then packaged for commercialization in 1992 through funds
sourced from the ASEAN- Canada Project on Solar Energy in Drying
Processes. It appears from the literature, however, that the
product has not been actually comrercialized at present.

The sources of information in this discussion are Castro et
al . and NTA, both are undated.

Production structure

Material inputs. Inputs in the production of the nmulti-crop
solar dryer include the followng: for foundation and footing
i nclude portland cenent, rebar and tie-wire; for structure and
heati ng system tanguile-rough, G 1 sheets, angle bar, lawanit,
nail s and hinges; for collector glazing and painting, polyethylene
sheet, enanel paint and paint thinner; for drying trays, welded
wire, alum numscreen, tanguile, and nails; and for the expandabl e
materials, welding rod, hacksaw bl ade and pai nt brush.

Majority of the materials required can be found locally. In
the operation of the nulti-crop solar dryer system the main fuel
is solar energy which is adequate during the hot nonths of summer.
However, fuelwood is used as a suppl ement when there i s i nadequate
sol ar energy.

Production technol ogy. The finer aspects of the construction
of the multi-crop solar dryer is discussed in detail in Castro et
al . (undated). The standard dryer neasures about 3.72 by 6.00
meters at the base and 2.00 by 6.00 neters at the top wth the
overall height of 3.95 neters. Its roof and walls are made of
corrugated gal vani zed iron sheets painted in black and provided
with polyethylene plastic glazing which serve as solar energy
collectors. The walls face the east-west direction.
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The essence of operation of the nulti-crop solar dryer is its
passi ve greenhouse effect. The roofs and east and west walls
coll ect solar energy. The structure is air-tight to mnim ze heat
| osses from infiltration while the gravel bed act as storage
medi um

The multi-crop solar dryer operates as follows. Solar energy
that strikes the black walls and roof through the plastic glazing
i s absorbed through radiation and convection. Sonme of the stored
energy in the gravel bed, on roof and walls wll be used when the
anount of solar energy required to dry crops is not enough. An
al um numrefl ector absorbs additional heat whose angle is adjusted
every hour in reference to the sun. The plastic glazing can be
ei ther of single layer continuous, single |layer panelized or double
| ayer panelized form

Production capacity

The multi-crop solar dryer has an estinmated nmaxi mum capacity
of curing a total vol une of about 46.8 cubic nmeters of crop | eaves.
Asi de from tobacco | eaves, the dryer can be used in drying crops
such as corn, garlic and soybeans anong others. However, there is
no data avail abl e indicating the nunber of nulti-crop solar dryers
produced so far.

Producti on econom cs

The multi-crop solar dryer is adapted to the know how and
i nvestnment capacity of the farnmer. It costs |lower than a drying
barn of the sane capacity.

The total cost of materials in putting up a nulti-crop sol ar
dryer to acconodate the yield of a one-hectare farmis B66, 052. 00.
On the other hand, the material cost for a corresponding
conventi onal concrete barn is P76, 644.00. This difference
represents a B10,592. 00 savings in material costs. In addition, the
use of nulti-crop solar dryer saves up to 50 percent of fuelwod
consunption conpared to the conventional dryer.

The NTA did not provide data on the profitability of using the
mul ti-crop solar dryer in curing tobacco and ot her crops. However,
based on fuel savings alone, a farmer could save up to P6, 000 per
hectare in his operations. This savings is expected to i ncrease as
f uel wood becones nore scarce and costly.

Moreover, the nulti-crop solar dryer has a year round
application as it can be used in drying other crops when tobacco is
not in season. Investnent in nulti-crop solar dryer is fully
maxi m zed since tobacco curing is done during sumer nonths when
solar energy is at its peak.

Utilization

Al though it is designed mainly in flue-curing tobacco, the
multi-crop solar dryer can also be used for drying crops such as
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t obacco, garlic, corn and soybeans.

Envi ronmental and other positive qualities

The multi-crop solar dryer is environnentally preferable and
econom cal | y advant ageous over ot her conventional type of dryer. It
saves on fuel wood by as nuch as 50 percent and maxi m zes t he use of
solar energy. Wth the growi ng scarcity of fuelwod due to rapid
depletion of forests, the nulti-crop solar dryer contributes to the
conservation of wood resources.

The product also l|lessens pollution from the burning of
fuel wood since it mnimzes use of fuelwod and maxi m zes the use
of sol ar energy.

The nmulti-crop solar dryer is econom cally advant ageous over
other dryers because of |ower material costs required in its
setting-up as well as |ower operating costs.

Product substitutes

There are three general types of dryers which can substitute
for the nulti-crop solar dryer. The first type is the traditiona
concrete barn which is fuelwod-intensive. The second type is
di rect exposure to sunlight while the third type uses electricity
or liquified petroleum gas as energy source.

I nt ernati onal narket

The product is not yet actually conmercialized at present and
is thus not exported. However, there is a high potential for the
dryer to be sold in agriculture-based third world countries where
wood fuel is usually scarce and oil fuel is even nobre scarce
Assuming that the nulti-crop solar dryer can be conpetitive in
terms of price and performance, farmers in third world countries
shoul d consider the product in drying their crops.

Forestry-Based Products

Charcoal briquette

CGeneral profile

The technol ogy used in the production of charcoal briquette
fromagro-forestry waste products has been devel oped by FPRDI - DOST
since 1956. The funding for research and devel opnent was provi ded

solely by the Institute. At present, the product is already
comercially produced and sold donestically.

The sources of data and information for the discussion bel ow
are FPRDI (1992) and Today (1994).
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Production structure

Material inputs. Charcoal briquettes are charcoal fines
produced t hrough the traditional charcoal maki ng process and using
sui tabl e binders. Charcoal fines cone from agroforest wastes such
as coconut husk, coffee bean hull and coconut shell. Sui t abl e
bi nders can be corn starch, sweet potato starch, corn grits, clay,
coal tar or nolasses. All these inputs are available |ocally.

Production technol ogy. The technol ogy of briquetting started
in Germany in the early 1900s and |ater dissemnated to other
countries in Europe.

In the Philippines, charcoal briquetting started with the use
of inmported briquetting equipnent. Recently, however, FPRDH has
desi gned and constructed a set of charcoal briquetting equi pnent to
suit the specifications of small-scale mnmanufacturers. This set of
equi pnent, with a production capacity of 2 tons of briquette per
ei ght - hour operation, is conposed of a crusher, a charcoal -bi nder
m xer, a briquettor, and a briquette dryer.

The processes involved are nmaterial preparation, binder
preparation, mxing operation, briquetting and drying.

In material preparation, charcoal fines are produced by
crushing lunp of charcoals with a hammerm || or any other crusher
and screened through a 40-nesh netal strainer. The screening
process separates the soil and other contamnants from the fines
and results in uniformparticle sizes.

The binder is then prepared by cooking the cassava flour or
any substitute using the right anmount of water, in order to forma
gl ut enous substance, ranges from35 to 65 percent of the wei ght of
charcoal fines. On the other hand, the total anount of binder to
be produced is about six percent of the weight of the charcoa
fines.

In the mxing process, a proportionate anount of charcoa
fines and binder is poured into the charcoal -binder m xer. Every
particle of the charcoal fines should be coated with a film of
bi nder to enhance adhesi on and produce uniformaquality briquettes.

In producing the briquette, the mxture from the previous
process is nolded into briquettes by enploying a nechanized
briquettor. In this step, the mxture is dropped directly on
rotating iron nolds which transformthe m xture into uniformsized
bri quettes.

Finally, the briquettes are placed in trays and |oaded in
carts for drying in a furnace-type briquette tunnel dryer. For
ei ght hours, about two tons of briquette can be dried in the tunnel
dryer.

The whole production process is both labor and capital-
intensive since skilled labor as well as expensive fabricated
machi nes are needed.
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Production capacity

Data on industry production capacity is not availbale. It is
esti mated, however, that a plant can produce about 480 netric tons
of briquettes a year.

Pr oducti on econom cs

A financial analysis conducted by FPRDI to evaluate the
profitability of charcoal briquette production shows that the
anount of investnment needed to put up a briquette plant is B500, 000
based on 1992 prices. The anmobunt covers the purchase of equi pnent,
construction of the factory building and a working capital for
t hree nont hs.

The total cost of production of the charcoal briquette plant
for a year of operation is P1,111, 933 broken down into expenses on
direct materials, direct |abor and overhead. On the other hand,
gross sales at a production | evel of 480 netric tons is Bl, 680, 000
while net profit before taxes is P496, 067.

Lastly, profitability indicators show a very high return on
investnment at 113.61 percent and a payback period of nine nonths.
Therefore, charcoal briquette operation is a highly profitable
venture which allows the investor to recoup his investnent in a
very short period of tine.

Utilization

Charcoal briquette can be used as fuel in outdoor cooking.
Furthernmore, it 1is considered a cheaper and nore efficient
alternative in brooding chicks. Its target clientele is the
general popul ati on.

Environnental and other positive qualities

Charcoal briquetting uses agroforestry wastes such as coconut
husks, coffee bean hulls and coconut shell as inputs, thereby
reduci ng the problem of waste disposal (or pollution in case the
wastes are burned). Since it is a substitute for wood fuel, its
use prevents further denudation of the few remaining forests.
Moreover, as a substitute for other oil-based household fuels Iike
[iquified petroleum gas, it |essens pollution caused by the
i ndustrial production of such fuels.

Product substitute

The substitutes for charcoal briquettes are the traditional
charcoals made of wood and coconut shell. However, producing
charcoal from wood contributes to the rapid depletion of forest
resources. Charcoal fromcoconut shell, on the other hand, easily
burns out as it is thin and porous. Moreover, it is filthy to
handl e and gets easily crushed during transport. Thus, charcoa
briquette is a better substitute than these two traditional
char coal s.
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Over the years, the Philippines has been producing wood
charcoal at a substantial and increasing rate which inplies an
i ncreasi ng demand for charcoal as an alternative source of energy.
VWhile the Philippines did not inport coconut shell, it has been
inmporting wood charcoal and charcoal briquettes. These data
indicate that there is an existing market for briquettes in the
donestic market, which | ocal production of charcoal briquettes can
exploit.

I nt ernati onal narket
Al t hough charcoal briquettes are sold donestically, they are

not yet exported. It may be useful to look at the trade
performance of its conpetitors to assess its international
potential. In the |last five years, the country's export of coconut
shell charcoal has increased, export of wood charcoal has

decreased while there has been no export of briquettes. Thus,
there is an international market for charcoals from the
Philippines, which can be a potential market for charcoal
briquettes as well if the product neets international standards.

Wodwool cenent board

General profile

The woodwool cenent board (WACB) is a cheap but durable
construction material nmade of woodwool and bonded by ordinary
portland cenent. Research and devel opment work on WACB was started
in the early eighties by the FPRDI using its own funds. By 1986,
comerci al production started. At present, the product is sold
donestically but not exported.

Data and information presented in this discussion cone from
FPRDI (1990) and Commendador (undated) and the interview of Pablo.

Production structure

Material inputs. To produce WACB, nostly |l ocal materials are
needed such as shredded wood like ipil-ipil, agriwastes or wood
wastes, portland cenent, and technical grade calcium chloride
accelerator, a mneral additive.

The agrowaste materials to be utilized may include bagasse
fromsugarcane, corn stal ks, coco coir fiber, banmboo wastes, rattan
wastes, or any other fibrous materials.

Production technology. The original technology for WA\CB
production comes from Europe. The technol ogy may vary fromcountry
to country according tothe kind of raw materials used. Production
technology for WACB can be either |abor or capital-intensive, a
smal | -scal e production using sinple manufacturing tools or |arge-
scal e production using nechani zed manuf acturi ng processes.

Whi chever, WACB production involves the follow ng steps:
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cutting, debarking and shredding, soaking, drying, m Xxing,
spreading and mat formng, pressing and clanping, curing and
conditioning, and trimmng and storing.

Initially, logs, branches and slabs are cut into billets and
debarked using a sharp bolo or axe. The debarked billets are
converted into woodwool through a shredder or woodwool -nmaking
machi ne. |In case of the giant ipil-ipil, shredding usually results
in 70 percent recovery.

Next, the shredded materials are soaked in water for two days
to dissolve carbohydrates which nay cause termte attack or
chem cal substances which can inhibit bonding with cenent. The
woodwool is fully submerged in water which is replaced every day.

After soaking, the materials are spread on a cenent floor for
dryi ng under the shade or sun. The drying process takes about one
or two days depending on the thickness of the spread and the
climatic condition.

In the m xi ng process, all the necessary materials are | oaded
into the mxer in the proportion of 45 percent woodwool , 55 percent
portl and cenent and accel erator, which is two percent of the weight
of cenment. The materials are mxed fromtwo to three m nutes or
until the shredded wood materials are thoroughly coated wth
cenent.

The cenent-coated materials are then taken out of the m xer
and nolded to form a nmat. The formng box is a detachable
rect angul ar wooden frane placed over a plywood caul plate sneared
with used oil (to prevent the mxture fromsticking to the plate
during the initial curing period). As soon as the mat is forned,
the nold is detached fromthe caul plate, then stacked one over the
other in batches of 10 to 20 depending on the board thickness.

Next to nolding, pressing and clanping follow The filled
nol ds are pil ed and conpressed by jacks pl aced agai nst a cross beam
and |l eft under pressure for 24 hours. Each jack exerts a pressure
of about five kg per square cm To control the board thickness,
wooden stoppers---the size of which corresponds to the actual
t hi ckness of the finished boards---are placed between caul plates.
The pressure is mai ntained by clanping or bolting the stack for 24
hours whichis the required tinme for the initial setting and
har deni ng of cenent.

Twenty-four hours after clanping, the boards are then piled
vertically in a dry place and set aside for three to four weeks for
curing and condi ti oning.

Finally, the boards are trimed to the desired size using a
portabl e carbide-tipped circular saw then stacked horizontally in
an adequately shaded area. The boards are now ready to use as
construction material s.

Production capacity
Because of limted supply at present, comercially produced

57



WACBs do not pass the market but go directly to the users.
Moreover, there are only six established comercial plants
produci ng WACBs. These plants can neet the requirenent of only
1,234 housing units---or 2,468 units at doubl ed capacity---yearly.
In the near future, however, with the addition of a newy proposed
production-oriented project, it is expected that industry capacity
will be able to neet the needs of 2,661 housing units---5,322 units
at doubl ed capacity---per year

Currently, it is estimated that a plant can produce about
43, 800 pi eces of boards per year.

Producti on econom cs

Prelimnary estimates in the financial feasibility of a WACB
pl ant were provided by the FPRDI. The total investnent for such a
pl ant at 1990 prices anounts to B2, 188, 159. This anmount is broken
down into expenses on fixed investnent and working capital.

The annual cost of production anbunts to P1, 715,591 for direct
mat eri als, direct |abor and overhead expenses. On the other hand,
sal es anount to B2, 847,000 based on a production volunme of 43,800
pi eces of boards priced at B65 a piece. Thus, net returns is
P643,684. The profit margin is 22.61 percent, return on i nvest nent
is 29.42 percent, and payback period is three years and three
months. These indicate that the operation is a profitable
i nvest nment .

Utilization

WACB is a versatile construction material that can be used
either as a sheating in tinber-franmed construction or as substitute
for cement hollowblock. It is as a cheaper substitute for plywood
in the construction of house ceilings and walls.

WACB i s designed to neet the housing needs of the | ower incone
segnent of the population. The current |owindustry production is

still far from reaching its maxi num potential. It is expected,
however, that in the future, production and utilization |evels of
the product wll increase as awareness of its nerits as a

construction material also increases.

At present, an intensive pronotional canpaign for the product
is being undertaken by FPRDI through product exhibits including
di spl ay of nodel houses. In 1987, FPRDI built two WAB node
houses for display, one at the FPRDI conpound in Los Baros and the
other at the National Housing Authority (NHA) in Quezon City.

Environnental and other positive qualities

The production of WACB utilizes a wde variety of indigenous
wood and agroforest waste materials which otherwi se could have
caused waste di sposal and pollution problens. There are also | ess
pollutive effects since the main nmaterial inputs are organic
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matter. Mor eover, dust or any waste particle generated in the
production process are also utilized as material inputs. The
product itself is not toxic since no chemcal is added to it, in
contrast to conposite panels such as plywood and particl eboard
whi ch require expensive and inported resin binders. Finally, as a
substitute for wood construction materials, WAB wll |essen
deforestation and degradation of forest resources.

There are also general advantages of WACB: a) The product
utilizes sinple nmachi nes, tools and equi pnent in its production; b)
it has | ower production cost and | ower market price conpared to its
substitutes; and c) the product is weather-proof, fire-proof, and
resistant to fungus and termte attack.

Product substitute

Tiles, concrete hollow blocks, plywod, particleboard and
other simlar building materials are the substitutes for WA\CB
Sone tables show decreasi ng production of these substitutes over
the years. The inports of veneers, plywod, other woods as well as
fi berboard have been rising yearly from 1987 to 1992 i ndicating
that there is a strong donestic market for construction materials
simlar to WACB in function. It follows, therefore, that WACB has
a strong local market potential as well, especially since it has a
hi ghly conpetitive market price anong its many favorabl e qualities.

I nt ernati onal narket

WACB is not yet exported at present. The export of its
substittes such as veneers, plywod and other wood has been fast
declining from 1988 to 1992. This is likely brought about by the
grow ng canpai gn to preserve the renmaining forests in the country.
The decreasing exports nmay also nean that WAB has sone export
potential as it can fill in the void caused by the decreasing
exportation of the substitute products.

Coconut ti nber

CGeneral profile

Coconut tinber is a wood product fromthe coconut tree ( Cocos
nuci fera), a common agricultural tree in the country. To harness
the full potential of the coconut tree as an alternative source of
wood building materials, studies on the utilization of coconut
ti mber have been conducted by the Philippine Coconut Authority
(PCA), FPRDI and the Technol ogy Resource Center Foundation Inc.
(TRCFI) . Funding for research was provided by the Food and
Agriculture Organization and the United Nations Devel opnent
Programe (FAQ UNDP) . Coconut tinber is already commercialized
across the country.

The data and information for this discussion are taken froma
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report of The Conmmttee for Forestry (1985).

Production structure

Material inputs. Coconut tinber is obtained from the | ower
trunk portion of unproductive mature coconut trees. Coconut trees,
whi ch become unproductive upon reaching 60 years or nore, are
felled for tinber purposes as well as to accommopdate new trees.

Production technol ogy. The original source of technol ogy for
coconut tinber production is foreign. The steps involved in the
production of coconut tinber are harvesting and | oggi ng of coconut
trunk, sawm |l ling, drying, and secondary processing.

Harvesting and |ogging of coconut trunk involves felling,
ski ddi ng, | oading and transporting the log. Felling of the coconut
tree is considered the nost critical stage in |ogging operations.
It is done either through the manual nethod using an ax or a two
man- saw, or through the nechanical nethod using a chainsaw. The
first is suitable for small-scal e operation while the second is for
| ar ge- scal e operati on.

After felling, the trees are skidded toward the | anding area
using a fabricated tow ng bar nounted to the rear-hydraulic arns of
a tractor. The felled trees are then cut into lengths and
classified according to uses (e.g., sawn tinber, fence posts, power
pol es, and charcoal or wood fuel). These classified |ogs are then
| oaded in flat-bed trucks then transported.

Sawmm I ling is the process of sawing the logs into |unber.
Three activities under this step are headsawi ng, resaw ng, and
sorting and grading.

Drying is the process of reducing the noisture content of the
coconut lunber. It is done either by natural or artificial nethod
dependi ng on the purpose for which lunber will be used. Natura
method refers to a sinple air drying process while the artificial
met hod refers to the kiln drying process where the |unber is placed
in an enclosed chanber and subjected to properly controlled
condi ti ons.

Lastly, secondary processing i nvol ves machi ni ng and fi ni shi ng.
Machi ning involves the cutting of wood into various shapes and
sizes to inprove surface quality and aesthetic val ue of the wood.

On the other hand, finishing, involves the application of
transparent or sem-transparent liquid coatings to preserve and
accentuate the natural grain, color or figure of the wood.
Finishes |ike paints, stains, sealers, clear |acquers can be

applied either by brush or spray gun.

Production capacity

There are no data avail abl e on the actual production capacity
of the coconut tinber industry. However, it is projected that six
mllion cubic nmeters of coconut wood will eventually be avail able
annually fromthe felling of unproductive and old trees.
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On a plant-level basis, it is estimated that a conmerci al
sawm | | operation can produce 30,000 board feet of rough coconut
| umber per nont h.

Producti on Econom cs

A financial analysis involving an actual sawm || operation
produci ng 30,000 board feet is available. At 1985 prices, the |og
acquisition cost of the sawml|l per log was PR18.28 and total
acqui sition cost for 1,200 |ogs was P21,942. On the other hand,
manuf acturing costs incurred in the conversion of logs into rough
| umber was P1. 38 per board foot or P41,604 for all the 30,000 board
feet of |unber produced.

At a selling price of PB2.20 per board foot, nonthly gross
sal es was P66, 000. Net incone over costs was P12,930. The return
on investnment was 25 percent.

Utilization
Coconut tinber is used in the construction of | ow cost housing

and other structures. It is suitable for housing conponents such
as trusses, purlins, walls, joist, door, w ndow frames, jal ousies
and others. In addition, it can |likew se serve as posts provided

it is properly treated.

Coconut tinber can also be utilized in the manufacture of
furniture, novelty products, and other handicrafts. Anmong the
furnitures which have been produced from coconut tinber include a
dining set, chairs and sofa, office furniture, and classroom
chai rs.

G ven these facts, the target clients for coconut tinber are
the industries using wood including construction, furniture and
handi craft industries.

Envi ronnental and other positive qualities

Usi ng t he coconut tinber has several environnental advantages.
First, studies showed that coconut tinber can conpare to narra,
yakal and other hardwoods in quality. Thus, the use of coconut

tinber as replacenent for these hardwoods wll help in the
conservation and protection of the remaining forest areas in the
country.

Second, coconut tinber is produced from unproductive and ol d
coconut trees which can otherw se obstruct the growth of younger
coconut trees and other plants. Thus, their |ast use all ows w der
space for other trees and plants to grow.

Third, the coconut tinmber industry produces shaved off waste
materials which can be used as irewbod or as inputs in other
i ndustries such as furniture and handicraft naking. The coconut
ti mber industry, therefore, produces little usel ess by-products.

Asi de fromthese environnental aspects, coconut tinber is al so
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cheaper than its substitutes and thus, provides avail able dwelling
units for the economcally deprived segnent of the society.
Mor eover, coconut tinber production will raise the enpl oynent and
i ncone opportunities in both the coconut and tinber industries.

Product substitute

Coconut tinmber is a substitute material for other wood and
concrete construction nmaterials. As nentioned, it is a cheap
alternative for hardwood. The di scussion on the production and
i nportation of product substitutes follows that of woodwool cenent
boar d.

| nt ernati onal narket
The discussion on the export of product substitutes also
foll ows that of woodwool cenent board.

Fi sheri es-Based Products

Seaweed tabl et as natural source of iodine

CGeneral profile

Seaweed tablet is a natural source of iodine. It is a product
whi ch has been devel oped by I TDI since 1993 using its own funds. At
present, the product is ready for a pilot-scale production.

The data and information used in this discussion are taken
fromthe interview of Briones.

Production structure

Mat eri al inputs. Brown seaweeds ( Sargassumsp.), binders, and
excipients are the material inputs used in the production of
seaweed tabl et. Brown seaweeds are | ocally avail able while the rest
of the inputs are inported.

Production technol ogy. The production technol ogy of seaweed
tablet is |ocally devel oped. The processes are as follows. First,
fresh seaweeds are thoroughly dried in a cabinet drier and then

grounded to powder formusing a wley mll. After that, a m xture
is formul ated by m xi ng seaweed powder with binders and excipients
such as starch, cellulose and polyethylene glycol. Then, the

m xture i s conpressed into tablet formusing the tabl eti ng machi ne.
Finally, the tablets are packed for storage.

The production process i s | abor-intensive since the collection
and preparation of material inputs are all done manually. However,
it is also capital -intensive because equi pnment such as the cabi net
drier, wiley mll and tableting machine are enpl oyed.

62



Production capacity

Al t hough seaweed tablet is ready for pilot-scale production,
it has not been commercially produced yet. Thus, there is no data
on production capacity, both at industry and plant-1Ievel.

Producti on econom cs
No study or information are available on the financial
feasibility of seaweed tablet production.

Utilization

Seaweed tabl et as a natural source of iodine can be used for
the treatnent of goiter and mai ntenance of the thyroid gland. The
target clientel e of the product therefore are people suffering from
goiter.

Envi ronmental and other positive qualities

The product is environnent-friendly because it uses i ndi genous
materials such as seaweeds, which are beneficial to the marine
ecosystem and environnent. In addition, the production process
itself is sinple and does not result in pollutive wastes as agai nst
t he manufacture of other nedicinal products which can result in
chem cal di scharges.

The product is a cheap and natural source of iodine. Its
comercialization will hel p boost the demand for seaweeds and rai se
i ncones in the seaweed i ndustry.

Product substitute

Seaweed tablet is a substitute for kelp pills and traditional
i odi ne tabl ets now available in the market. Unluckily, thereis no
avai |l abl e data on the production and consunpti on of the substitutes
in the country. Also, there is no data on the inport of these
substitutes. It is believed, however, that given the preval ence of
goiter cases, especially inrural areas, the potential |ocal market
for seaweed tablet is |arge.

| nt ernati onal narket
There are no data available on the exportation of kelp pills
and iodine tablets. Thus, it cannot be determ ned whether or not

seaweed tabl ets have a strong international market potential. On
the other hand, goiter remains a mmjor disease in devel oping
countries. It is thus expected that if seaweed table can conpete

internationally in terns of price and quality, it should have a
good potential as an exportabl e product.
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Seaweed noodl e

General profile

Seaweed noodle is a nutritious food product prepared froma
bl end of bread flour, salt and puree. Research and devel opnent
wor k on the product has been done by FNRI using its own funds. At
present, the product is still in the devel opment stage.

The sources of data and information in this discussion are
FNRI (1992) and the interview of Tobias.

Production structure

Material inputs. The inputs in the production of seaweed
noodl es are avail able locally such as green seaweeds, bread fl our
and salt.

Production technol ogy. The source of production technol ogy of
seaweed noodle is local. The processes involved in seaweed noodl e
production are sinple and involve fabricated equipnment which are
| ocal ly avail abl e. Labor used in the noodle production nay be
unski |l | ed.

To produce seaweed noodl es, the seaweeds are first thoroughly
washed and drained then blended with |ye solution to produce the

seaweed puree. The seaweed puree, bread flour and salt are
t hor oughly m xed, kneaded and forned into patties, then steaned and
shaped or cut into flat noodles. Finally, the cut noodles are

dried and packed.

Production capacity

Since the production of seaweed noodles is still in tye
devel opnent stage, data on production capacity in both industry and
pl ant-1evel are not avail abl e.

Pr oducti on econom cs

Prelimnary estimates were done by FNRI to assess the
financial feasibility of a comrercial seaweed noodl e operation
The investnent requirenent of such an operation at 1992 prices
totals B932,233. This is broken down into expenses on |and and
bui | di ng i nprovenent, equi pnent, working capital for three nonths,
pre-operating and contingency expenses. The financing schene
assunmes that 60 percent of the investnent requirenent is |oaned
whil e 40 percent is to be shoul dered by the producer. The | oan has
an interest rate of 17 percent, payable annually in five years.

The total annual production cost is PBl,865,252 which is
itemzed into costs on direct materials, direct |abor and
production overhead. G oss sales, on the other hand, is B3, 046, 170
while net inconme after tax is P489, 005.

The return on investnent of the seaweed noodl e operation is
52.46 percent while payback period is alnpst two years. Thus,
the operation is highly profitable that allows the investor to
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recoup his investnent in a relatively short tine.

Utilization

Seaweed noodl es are found to be excellent sources of iodine
and beta-carotene (Vitamn A). Thus, its consunption will inprove
the nutritional status of many Filipinos, especially pre-schoo
chil dren, who are found to have deficiency in iodine and vitamn A

Seaweed noodles can be consuned |ike any noodles already
available in the market and is likely to appeal to all noodle-
| oving consuners. It should be highly conpetitive because of its
nutritive val ue. However, since it is still in the devel opnent
stage, data on donestic wutilization is not yet available at
present .

Envi ronmental and other positive qualities

There are two environnental advantages in the production of
seaweed noodles. First, its production does not involve chem cal
or likely to produce pollutive wastes as the inputs are only
seaweed puree mxed with flour and salt.

Second, the use of seaweed puree as an input pronotes an
aquacul ture product, the seaweed, whose production is consideredto
enhance t he aquatic environnment. Conpared to aquaculture practices
like fishpond culture which can produce significant water
pol l ution, seaweed farmng contributes to the marine ecosystem by
being a source of food for many mari ne organi sns.

Seaweed noodl es provide iodine and vitamn A Moreover, its
production can be a source of additional incone and enpl oynent not
only for its producers but also for the whole seaweed farm ng
i ndustry.

Product substitute

Seaweed noodl es can be a substitute for all kinds of noodles
and sim |l ar foods now comercially available in the market such as
macaroni, spaghetti, |asagna, m ki, msua, sotanghon and others.
Data on the donestic production of these products are not
avai |l abl e.

The Philippines' total inports of noodl es have been grow ng
over the years. This neans that there is a strong potential
donmestic market for seaweed noodles as long as it is conpetitive
Wi th other products and attractive nutrition-w se to consumners.

I nt ernati onal narket

Since seaweed noodl es are not yet commercialized, the trade
performance of its substitutes will help provide an indication of
its potential in the international market. Over the years, the
country has been exporting noodles in substantial quantities
al t hough exports are declining lately.
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The high level of exports is an indication that |ocally nmade
noodl es now has a niche in foreign markets al though its decline may
inply falling international conpetitiveness of |ocal noodles. As
| ong as seaweed noodl es is conpetitive, however, the data appear to
indicate that the product has sone potential as an exportable
pr oduct .

Shrinmp powder fortifier

CGeneral profile

Shrinp powder fortifier is a product used for food flavori ng.
It has been developed by the FNRI using its own fund. Al though
research and devel opnent work on the product started in 1990, the
product is still in its devel opnent stage.

The data and information in this discussion cone from the
interview of Lainez.

Production structure

Material input. The major material input in the production of
shrinp powder fortifier are shrinp heads, wastes from the
processi ng of shrinp in headl ess formwhich are usually for export.

Production technol ogy. The technology for producing shrinp
powder fortifier is locally developed. It is also sinple. First,
shrinp heads free of centilage are boiled for 25 mnutes at four
kil os per batch. The boiled material is then dried in an oven
drier for about 79 hours. Finally, it is grinded and pul veri zed
into powder form A lot of manual labor is required in the
process, thus, production is |abor-intensive.

Production capacity

Since the product is still inits devel opnment stage, there is
no avail able data on the industry capacity. It is estimated that
at plant level, production may reach about 7,500 kg per year.

Producti on econom cs

Prelimnary estimates were provided by the FNR on the
financial wviability of shrinp powder fortifier production.
| nvestnent requirement for the plant is estimted at B474,210 at
1993 prices. This anmount covers expenses on |and and buil ding
i nprovenent, equi pnent, working capital, pre-operating expenses and
contingency expenses. O the total anount, 40 percent is equity
while 60 percent is |loaned at an interest rate of 17 percent per
year and payable annually in five years.

Total production cost is estimated at B567, 268 broken down
into expenditures on direct materials, direct |abor and production
overhead. On the other hand, gross sales is Pl, 258,396 and net
inconme after tax is P199, 770.
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The return on investnent of the plant is 42.13 percent with a
payback period of 2.4 years. Thus, the production of shrinp powder
fortifier is profitable and enables the investor to recoup his
investnment in a relatively short tine.

Utilization
Shrinp powder fortifier is rich in protein and therefore

raises the |level of protein intake. It can be used in soup or
other food preparations as a source of nutrient and flavoring as
well. It is estimated that shrinp powder fortifier has about 61

percent protein content per 100 gram The target clientele is the
whol e popul ati on.

Envi ronnental and other positive qualities

Production of shrinp powder fortifier is environnment-friendly
because it utilizes shrinp heads which are waste materils from
shrinp processing and its production process does not include
chem cal processes which nmay produce ot her wastes.

Mor eover, beyond environnental concerns, as a production
activity vertically integrated wth shrinp processing, shrinp
powder production will raise inconme and enpl oynment not only in the
shrinp processing sector but also in the aquacul ture industry.

Product substitute

Substitutes for the shrinp powder fortifier are bouill on cubes
and ot her food flavoring products. The data on production of these
substitutes are not available. However, the Philippines has been
inporting large volumes of bouillon and the |evel has been
i ncreasing at very high rates yearly. This neans that the donestic
mar ket for bouillon is very strong and which the shrinp powder
fortifier product can exploit assumng it is conpetitive vis a vis
its substitutes.

I nt ernati onal market

The country has not exported bouillon in recent years. Thus,
| ocally produced food seaasoning products nay not be readily
accepted in international markets. The potential for exporting a
new product |ike shrinp powder fortifier is thus not very prom sing
in the near future.
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| ndust ry- Based Products

Cenent additive fromwaste pul ping |iquor

CGeneral profile

Cement additive fromwaste pul ping liquor is a potential set
retarder developed by FPRDI in 1993 using its own funds. Pilot-
testing of the product will be done in 1995.

The data and information for this discussion conme fromthe
i nterview of Romana.

Production structure

Material input. The sulfite waste liquor frompulp mlls is
the only input used in the production of cenent additive. This is
avai lable locally fromlocal comercial pulp mlls

Production technol ogy. The technol ogy for producing cenent
additive from waste pulping liquor is adapted from a foreign
source. There is no available detailed description of the
t echnol ogy.

In brief, however, waste |iquor obtained fromthe conmmerci al
pul ping of abaca is concentrated using steamheated glass
evapor at or . The concentrated waste liquor is then ready for
utilization as concrete additive. |In the production process, the
basi ¢ equi pnment enpl oyed are the boiler and evaporator.

Production capacity

Since the technology has not been commercialized yet, no
industry exists at present. It is estimated that at plant-I|evel,
a production capacity of 1.8 mllion liters of cenent additive is
possi bl e.

Producti on econom cs
A feasibility study on the viability of producing cenent

additive from waste pulping liquor is still ongoing. However,
prelimnary figures indicate that a production capacity of 1.8
mllion liters a year will require an initial investnment of P9.51
mllion at 1994 prices. This anount will be spent on production

equi pnent and installation and buil di ng.

The total production cost is estimated at B10.008 mllion
Thi s amount consi sts of 76. 70 percent fixed costs and 23. 30 percent
vari abl e costs.

Utilization

Cenment additive fromwaste pul ping |iquor can be used as a set
retarder in the preparation of ready-m x concrete such as holl ow
bl ocks. The potential end-users of this product are manufacturers
of ready-m x concrete, bricks, ceramcs and charcoal briquettes.
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Envi ronmental and other positive qualities

The production of cenent additive fromwaste pul ping liquor is
environmentally preferred because it wuses waste from the
manuf acture of abaca pulp for paper. The wastes are nmgjor
pol l utants produced by |ocal pulping mlls industry produce, which
are otherw se discharged to nearby | akes and rivers.

Anot her environnental attribute of the product is that the
concentration process of waste |iquor frompulping mlls is donein
a closed system thus, no waste materials are produced in the
producti on process.

The use of wastes should be a boon to the pulp mlls which can
now earn noney from their waste products instead of spending on
themin terns of waste disposal

Product substitute

Cenment additive produced fromspent |iquor can substitute for
i nported commercial cenent additives. However, data on inports of
t hese additives are not avail abl e.

I nt ernati onal narket

Data on the exports of existing product substitutes for the
cenment additive fromwaste pul ping liquor are also not avail abl e.
Thus, it could not be identified whether the product has a
potential in the international market or not.

Henmosep- WC (pasteurell a vacci ne)

CGeneral profile

Henmosep- WC (Whol e Cel | ), al so known as Pasteurella Vaccine, is
a vaccine that protects against Henorrhagic Septicema (HS), the
dreaded cattle and carabao di sease. The vacci ne was devel oped by
BIOTECH with joint funding from PCARRD and Bi ol ogi cs Cor poration
which is a private firm At present, the product is comercially
produced on a | arge scale at the BI OTECH conpound. The production
and marketing of the product is handl ed by Bi ol ogi cs Corporation.
The product is sold locally but not yet exported.

The sources of data and information for this discussion are
Masl og (1991), Maslog et al. (1993) and BI OTECH (undated) and the
i nterview of Masl og.

Production structure

Material inputs. The major material input in the production of
Henosep-WC i s the isol ated bacteria Pasteurella nultocida which is
| ocal ly avail abl e. QG her inputs are inported such as sodium
hydr oxi de, sodi um chl oride and formalin.

Production technology. The technology used in Henosep-WC
production is foreign in origin. To produc Henosep-WC, a

69



| yophilized stock of a bacterial strain isolated from mce is
inoculated in the blood agar plate and then in the brain heart
infusion. The stock is then incubated for six hours at 37 degrees
centigrade and vigorously shaken to attain the desired | og phase of
growh. Afterwards, the stock is retrieved and cultured in a |l arge
fermentor where growh factors are strictly regulated. The
vacci nes produced are then bottled and | abelled for testing.

Following rigid quality control procedure, the vaccine has to
be tested to ensure the | east batch-to-batch variations. Mreover,
further tests for purity, sterility, and potency are perforned by
t he Bureau of Animal Industry (BAl).

Because the steps are nostly done manual |y, the production of
Henmosep-WC i s | abor-intensive.

Production capacity

The maxi mnum pr oducti on capacity of the commerci al operation of
Bl OTECH and Bi ol ogi cs Corporation is 1.2 mllion doses of Henbsep-
WC yearly. For 1994, however, actual production is expected to be
only 300, 000 doses. Next year, production is targeted to reach
600, 000 doses and by 1996, it should reach 900, 000 doses. Beyond
that, production is planned to reach one mllion doses yearly.

Producti on econom cs

A full financial analysis of the production of Henpbsep-WC is
not avail abl e. However, the initial investnent for a conmerci al
operation was roughly estimated to be B3 mllion at current prices.
Thi s anpbunt covers expenses on production equipnent, installation
and bui |l di ng construction.

It is also estimated that the production cost per unit of the
product is P1l.00 per dose at current prices. Locally, the product
sells at a price of P10.00 per dose.

Utilization

Henosep-WC i s a vaccine that is effective against Henorrhagic
Septicema (HS). QG her than this disease, it can be a vaccine
agai nst any formof pasteurellosis that affects cattle and carabao.
The target clientele for the product, then, are the cattle industry
and farmers with carabaos.

Envi ronmental and other positive qualities

Henosep-WC i s environnent-friendly because all the materials
used in its production are biodegradable and do not have adverse
effects such as allergic or anaphylactic reactions in the
vacci nated ani mal s. The use of the vaccine does not I|ikew se
result in disease transmssion due to vaccination since the
bacteria used in the vaccine is conpletely inactivated.

Asi de fromenvi ronnmental advant ages, the production of a | ocal
vaccine to cure diseases of cattle and carabao wll be a big
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contribution to the developnent of the livestock and farmng
sectors.

Product substitute

| mported vacci nes such as sera and ot her vaccines for poultry
and |ivestock are the substitutes for Henbsep-WC. Over the years,
the country's inport of sera and ot her vacci nes has been i ncreasing
at a very fast rate. This indicates that the |ocal market for
vacci nes including Henosep-WC is rapidly grow ng.

I nt ernati onal narket

In recent years, the country has not been exporting vacci nes,
i ncl udi ng Henosep-WC. However, the product has great potential in
the international market, especially in Southeast Asia where the
occurrence of the HS disease in cattle and carabao is common.

Bi o- N

General profile

Bio-N, a biological nitrogen fixer used as a source of
nitrogen for rice and corn through the process of biological
nitrogen fixation was devel oped by BIOTECH in 1990. Research and
devel opnent of the product was conducted using funds from DA- BAR,
PCARRD, and the Institute itself. At present, the product is
commerci al ly produced.

The sources of data and information presented are BI OTECH
(undated) and the interview of Torres.

Production structure

Mat erial inputs. FROM or Bio-N production, pulverized top
soil, charcoal, inorganic chem cals and cultures of nitrogen fixing
bacteria are needed. Except for inorganic chemcals, the materi al
inputs are locally avail abl e.

Production technol ogy. The production technology of Bio-Nis
of foreign in origin but was nodi fied by Bl OTECH

To produce Bio-N, the nitrogen fixing bacteria are cultured
and maintained in the | aboratory under an aseptic condition. The
bacteria is then inoculated into the medium and allowed to grow
from four to five days. After that, the liquid inoculant is
di spensed into the carrier using a sterile syringe and an
aut opi petting machine for faster and accurate neasurenents. The
carriers are packed in polypropyl ene bags and subjected to high
tenperatures from about one hour to three consecutive days. The
product is afterwards ready to use.

There are several | aboratory equi pnment and machi neri es needed
in the production of Bio-N.  These include the |am nar fl owhood,
shaker, steamsterilizer and autocl ave, grinder, m xer, pulveri zer,
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seal er, auto-weighing machine, and auto-pipetting nmachine. The
production process is, therefore, capital-intensive although the
process itself involves sinple and easy steps.

Production capacity

At present, wth the existing equi pnent of BlI OTECH, the act ual
annual production capacity is 1,500 packets of Bio-N. However, it
is estimated that if all necessary equi pnment are avail abl e, maxi num
capacity of one mllion packets per year is possible.

Producti on Econom cs

There i s no avail able informati on on the financial feasibility
and econom cs of Bi o-N producti on. Nonet hel ess, it is known that
at present, the product is sold at B20.00 per packet in the | ocal
mar ket .

Utilization

Bio-Nis a nitrogen-fixing inoculant for rice and corn. It is
used to i nprove root devel opnment and sustain nitrogen requirenent
of rice and corn plants. BIOTECH is the sole distributor of the
product and its target market are rice and corn farners.

Envi ronmental and other positive qualities

Bio-Nis environment-friendly, first, because its production
has no pollutive effluents in contrast to other fertilizers.
Second, the m croorganisns in the product are nitrogen-fixers, non-
pat hogenic and have the ability to supply sone of the nitrogen
requi renent of crops which inprove the quality and productivity of
the soil. Third, the utilization of Bio-N reduces the dependency
of crops on inorganic fertilizer, thereby mnimzing the adverse
effects of fertilizers on the farm environnent.

As an alternative source of nitrogen fixers, the product wl|
hel p pronote productivity in the farm especially anong rice and
corn farnmers.

Product substitute

O her biological nitrogen fixers available in the market today
are product substitutes for Bio-N. Unfortunately, data on the
production and inportation of these products are not avail abl e.

I nt ernati onal market

The data on exportation of biological nitrogen fixers are
i kewi se not available. Therefore, the export potential of Bio-N
cannot be assessed here.
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Ni tro- Pl us

General profile

Nitro-Plus, a biological nitrogen fixer specifically for
| egunes, is a seed i nocul ant containing a broth culture of rhizobia
(a bacteria that live within the root nodul es of | egum nous plant
I i ke mungbean, peanut, and soybean) m xed with a suitable carrier.
The technology for N tro-Plus production was devel oped by the
Department of Soil Science at UPLB and nmainly financed by UPLB and
PCARRD. BIOTECH, also at UPLB, started producing the product on a
commercial scale in 1981

The data and information presented in this discussion cone
fromthe interview of Santos.

Production structure

Material input. The material input needed in the production of
Nitro-Plus is the culture nmedium containing the rhizobia and
charcoal. This input is available locally.

Production technol ogy. To produce Nitro Plus using a foreign
technol ogy, the culture nediumw th the rhizobia and the inocul ant
carrier are separately prepared. the culture nmedium with the
rhizobia is then placed in the inoculant carrier and incubated for
two weeks. The produced |egune inoculants are then tested for
quality and distributed to end-users.

The equi pnent used in the production of nitro-plus are hamrer
mll, vibration mll, blender, bagging machi ne, sealing machine,
steam sterilizer, autosyringe, water distilling apparatus, and a
100-liter fernmentor. These equi pnent nmake the production of nitro-
pl us capital-intensive.

Production capacity

Currently, BIOTECH produces 1,600 kg of Nitro-Plus per year.
For 1995, the projected volunme of output is placed at 2,000 kg. If
the plant at BIOTECH is fully used, the production capacity per
year is 73 tons of inocul ant.

Producti on econom cs

A prelimnary financial analysis of comercial production of
Nitro-Plus is available. The investnent requirenent is estinmated
at P8.7 mllion at 1991 prices. This anmount is broken down into
expenses on | and, buil ding, machi nery, vehicles, start-up costs and
working capital. O the investnent, 95 percent is |oaned at 20
percent interest rate for 10 years with a grace period of one year.

The total cost of production per year is B3.64 mllion. Two-
thirds of this amount is fixed cost and one-third accounts for
variable cost. Annual sales is P10 mllion while net profit is
B4.7 mllion.
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Profitability indicators were conputed based on the projected
cash flow statenment. Production of Nitro-Plus has an internal rate
of return of 48.9 percent and a payback period of two years. Thus,
while the operation has a very high investnent requirenment and is
capital-intensive, it is highly profitable and allows the investor
to recoup his investnent in only a short tine.

Utilization

Nitro-Plus is an inoculant used as nitrogen fertilizer for
| egunes and can be applied only on soils which are neither acidic
or basic. The product has a shelf-life of six to eight nonths. At
present, it is still produced just for the | ocal market and target
consuners include small-scale farmers planting |egunes and
corporations produci ng | egunes.

Nitro-Plus is pronoted through farmer neetings by Bl OTECH
t hrough a fil mshow ng whi ch explains the inportance as well as the
appropriate use of the product. Al so, sanples and brochures of the
product are distributed to the farnmers for an effective transfer of
t echnol ogy.

Local distribution centers for the product are at present
nonexi st ent . BIOTECH is the only source of the product, thus
[imting product marketing and exposure.

Envi ronnental and other positive qualities

The production of Nitro-Plus is environnent-friendly because
rhi zobia, the starter material or bacteria used in the inocul ation,
i n nonpat hogeni c. This bacteria has been w dely used abroad
because it has no adverse effects on both human health and the
envi ronment .

Second, using Nitro-Plus as fertilizer is environnental |y safe
because it does not result in groundwater pollution which, on the
other hand, is a likely possibility from the excessive use of
inorganic nitrogen fertilizers.

Product substitute

The product is a substitute for chemcal nitrogen fertilizer
and ot her biol ogical nitrogen-fixers. However, data on the present
donestic production of these products are not avail able. Data on
fertilizers in general are shown in a previous section.

| nt ernati onal market

Since Nitro-Plus is not yet exported, the export market for
its substitute may provide indication of its potential. The needed
i nformati on, however, is not avail able. Export performance of
fertilizers in general is discussed in a previous section. It
appears that Nitro-Plus has sone potential in foreign markets given
the acceptability of locally produced fertilizers in these narkets.
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Mycogr oe

General profile

Mycogroe is a bio-inoculant devel oped by the UP Col |l ege of
Forestry and BI OTECH, whi ch funded the research and devel opnent of
t he product. At present, Mycogroe is commercially produced and sol d
| ocal |y. The production of Mycogroe is being done by the Los
Bafios Bi ot echnol ogy Corporation in collaboration with Bl OTECH

The sources of data and information in this discussion are de
la Cruz et al. (1991) and the interview of Navarro.

Production structure

Mat erial inputs. The inputs used to produce Mycogroe are soi
carrier and spores of nycorrhiza. These materials are avail able
| ocal ly.

Producti on Technol ogy. The technol ogy for Mycogroe production
is foreign. There is no detailed description of the production
process, however, a brief summary follows. To produce Mycogroe,
basi di osphores of nycorrhizal fungi are mxed with the soi
carrier. The mxture is processed afterwards using a tableting
machi ne and then packed for storage and distribution. Producing
Mycogroe is | abor-intensive.

Production capacity

Al t hough Mycogroe is now commercialized, there are still no
avai l able data on the production capacity in both industry and
pl ant -1 evel .

Producti on econom cs

There are no data on the financial analysis or sinple
producti on econom cs of a Mycogroe production. Since the product is
comercialized, however, its production is assuned to be a
profitabl e one.

Utilization

Mycogroe i s used as bio-inoculant for the rapid establishnment
of tree species used for reforestation, such as pine, eucal yptus,
Casuari na (agoho) and Di pterocarps. The product contains spores of
t he fungus ectonycorrhiza. The clientele of the product are tree
breeders, tree plantation owners and admnistrators of the
country's reforestation program

Envi ronnental and other positive qualities

Mycogroe is environnmentally preferred because, as inocul ant,
it does not contain chemcals which can be harnful to both host
plant and soil. In addition, the ectomycorrhiza contains a
naturally occurring fungi which have beneficial effects on the
roots of the host plant. The beneficial effects include: enhanced
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intake of water and nutrients from the soil; inproved surviva
rates of plant seedlings in the field; decreased incidence of
pat hogenic root infections; inproved soil structure and m nera
recycling; and increased plant growth rate.

Mycogroe is easy to apply and substantially cheaper than
chem cal fertilizers. For instance, it is estimted that the use
of the product instead of chemcal fertilizer in reforestation
reduces expenses by 27 percent. Moreover, M/cogroe can replace 60
to 85 percent of the fertilizer requirenments of nost plants based
on the recommended rates.

As bio-inoculant for trees, the product should greatly help
the reforestation program of the governnment and the private wood
pl antation industry.

Product substitute
Mycogroe is a substitute for chemcal fertilizers. Although
data on fertilizers in general are avail able (see section on rapid

conposting technol ogy), specific data on the production,
utilization and inportation of chemcal fertilizers are not
avai | abl e. It is assured, however, that there is a w despread

utilization of chemcal fertilizers in the country which neans that
there is a large potential market for mycogroe.

I nt ernati onal market

It is not knowmn if chemcal fertilizers are exported by the
Phi | i ppi nes. It can be safely assuned, however, that chem ca
fertilizers are still wused wdely, at |least in devel oping
countries. Thus, Mycogroe as an environnentally safe alternative
to chemcal fertilizers should have a strong international market
potential assuming that it can neet stiff international standards.

Orchid hybrids through somatic cell-fusion

CGeneral profile

Research and devel opnent on the production of orchid hybrids
t hrough somatic cell-fusion was undertaken by BI OTECH i n 1987 usi ng
institute and DOST funds. The technology is now fully devel oped
and is now ready for conmmercial application.

The source of data and information for this discussion is the
interview of Saji se.

Production structure

Material inputs. The necessaary material inputs for orchid
hybri d production through somatic cell-fusion are enzynes, organic
and inorganic conpounds, sugar, agar (which can be replaced by
| ocal gulaman) and orchids. Sugar and agar can be bought l|ocally
while the rest of the materials are inported fromthe United States
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and Japan.

Production technol ogy. The technol ogy for orchid production
t hrough somatic cell-fusion is of foreign origin. The processes
i nvol ved are: the establishnment of the orchid' s sterile culture and
callus; isolation of protoplast with enzynmes; regeneration or
grow ng of plants under sterile condition for mass production;
pl anting the orchids on a sem -sterile condition; and field testing
of these plants before distribution. The different |aboratory
equi pnent enployed are sterile |laboratory facilities, autoclave,
and | am nar fl owhood.

A step by step description of the specific technology for the
production of orchid hybrids through somatic cell-fusion is not
avail abl e and will not be described here. However, the technol ogy
is described as skill-intensive, one that requires a skilled
production staff in order to produce the necessary orchid hybrids.

Production capacity

The commercial application of the technology has yet to be
undertaken, therefore, no data on production capacity at the
industry level is avail able. It is estimted, however, that at
unit level, a comrerci al operation using the technol ogy can produce
10, 000 orchid hybrid plants a year.

Producti on econom cs

No financi al anal ysis has been done for a producti on operation
i nvol vi ng purchases of plant facilities and equi pnent. However, it
is estimated that if comrercial production is done in partnership
with an institute wth the necessary |aboratory facilities, the
initial investnent requirement will only include direct materia
cost equal to PB50,000. Based on this and an estimated production
capacity of about 10,000 plants, the production cost per plant is
pl aced at B5.

Donestic price of the plant is about B500 per plant while if
exported, the price is about $20 per plant. The operation then is,
obvi ously, a clear comercial success.

Utilization

The orchid hybrids through somatic cell-fusion technology is
used only for the propagation of orchids. The potential user of
the product is the cutflower industry.

Envi ronnental and other positive qualities

Conpared to other nmethods of orchid hybrids, the technol ogy
for orchid hybrid production through somatic cell-fusion is
environment-friendly because the material inputs used are nontoxic
and bi odegradabl e, particularly the enzynes.

Al t hough the production process involves burning of alcohol,
the fune emtted is controlled by using funehoods or an exhaust
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system The fune generated in the process is very tolerable or
negl i gi bl e.

Product substitute

There is a current production of nutant orchids through
chem cal utilization. However, these nutant orchids are found to
be carcinogenic. Thus, orchid hybrids through somatic cell-fusion
is environnmentally superior to them There is no data and
information avail able on donestic production and inportation of
t hese product substitutes.

| nt ernati onal market

The potential international market for the product cannot be
assessed because data on the exportation, if any, of its product
substitutes are not avail abl e.

Ot her Products

Bonded ash souvenir itens

CGeneral profile

The eruption of Munt Pinatubo |ocated in the province of
Zanbales in 1991 resulted in concentration of |arge masses of
vol canic ashes or lahar in parts of Central Luzon. Resear ch
activities were done by ITDI on the possible productive use of
| ahar. The main goal was to generate | ahar-related technol ogies

and products that can provide |livelihood for the famlies affected
by the eruption.

St udi es i ndicate that a nunber of products can be produced out
of | ahar. Anmong these are bonded ash souvenir itens, concrete
hol | ow bl ocks (CHB), ceram c novelty wares, construction materials
and glass artwares. Bonded ash souvenir itens are already being
commerci alized at present.

Due to the | arge nunber of products which can be produced from
lahar, it is not possible to describe each one of them Only
bonded ash souvenir itenms and ceram c gl azes are covered in this
report. The valuable information cone from Bedia et al. (1991),
Sunday Standard Magazi ne (1991), The Manila Chronicle (1991a and
1991b) and ITD (1992).

Production structure

Material inputs. The major material inputs for the production
of bonded ash souvenir itens are vol canic ash, resin, and catal yst.
Resin is used as binder while the catal yst hastens the hardeni ng or
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formng of the volcanic ash into the desired souvenir item nodel

Production technol ogy. The technology for the production of
bonded ash souvenir items was locally devel oped. The main steps
i nvol ve the preparation of a silicone rubber nold, preparation of
pl aster backing, preparation of volcanic ash, casting and
finishing.

In preparing the silicone rubber nold, a nodelling clay is
shaped into the desired design. Then, a m xture of silicone rubber
and five percent retainer is applied using a brush on the surface
of the nold. After that, the nold is left to harden for four
hour s.

In plaster backing, plaster of paris is sprinkled into a
container filled with water and then stirred slowy. The m xture
is poured into the rubber nold and left for a few mnutes to
har den.

Vol canic ash is collected from the ground, dried and then
passed through a screen at 60 to 80 nesh size.

Pol yester and catalyst are then blended for a few m nutes.
Volcanic ash is added to the mxture and mxed thoroughly.
Afterwards, the mxture is poured into the rubber nold, left to
harden and artwares are then renoved fromthe nol d.

Finally, for newy-fornmed artwares to be nore attractive
finishing is applied using lacquer paints and other coloring
pi gnent .

Al'l the mentioned steps involve a | ot of manual |abor, thus,
t he production of bonded ash souvenir itens is |abor-intensive.

Production capacity

In 1991, there were 17 production units in the Pinatubo
af fected areas which produced bonded ash souvenir itens. No data
on the volune of production was reported but total sales of the
units was about P781,894. On a unit basis, as indicated below a

production unit is able to produce 20 pieces of souvenir itens a
day.

Producti on econom cs

A study on the financial analysis of a unit produci ng bonded
ash souvenir itens is not available. Based on prelimnary data,
the capital investnent required for a unit is as low as Pl1, 500
Thi s anount i ncl udes rubber nol d, unsaturated pol yester, plaster of
paris, and other necessary itens. The production unit produces 20
pi eces of souvenir itens per day.

Utilization

Bonded ash souvenir itens are marketed as novelty itenms. The
target clientele is the general popul ation.
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Envi ronmental and other positive qualities

The mai n environnmental quality of bonded ash souvenir itens is
that the production uses volcanic ash which has no productive
utilization and is an i nconveni ence to people in the | ahar-affected
areas of central Luzon.

Due to low capital needed to start an operation, the
production of bonded ash souvenir itemis wthin the capability of
| owincome famlies in the Pinatubo affected areas. Thus, it
i ncreases enpl oynent and incone while lowering crimnality at the
sane time due to a preoccupation that is financially rewarding.

Product substitute

The bonded ash souvenir itens are substitutes for the souvenir
and novelty itens available in the market today. Wile no data are
avai l abl e on the donestic production and inportation of souvenir
itens, it is expected that the |ocal market for these products is
| arge, given the well known propensity of Filipinos to give
souvenir itens to their |oved ones during special occasions.

| nt ernati onal market
There is al so no data avail abl e on the exportati on of souvenir

itens by the Philippines. However, many art products such as
i ndoor decorative itens have been exported by the country for
years. It may nean that l|ocal artworks have a niche in foreign

mar ket whi ch producers of bonded ash souvenir itens can exploit.

Ceram c gl azes made from | ahar

CGeneral profile

Ceram c gl azes made froml ahar i s anot her product devel oped by
ITDI in reaction to unenploynent caused by the M. Pinatubo
eruption. Like bonded ash souvenir itens, the devel opnent of the
product is ainmed at providing a source of l|ivelihood to those
people affected by the eruption. The product is now sold
comercially by small-scal e operators.

The information for this discussion is taken solely fromthe
interview of Villostas.

Production structure

Material inputs. Ceramc gl azes made from | ahar are produced
from locally available material inputs including volcanic ash,
white lead, clay, silica and fel dspar.

Production technology. Producing ceramc glazes nmade from
lahar is sinple. The steps include ball mlling, screening,
wei ghing, and mxing. Sinple equipnment fabricated by I|ocal
manuf acturers are used.
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There is no available detailed description of the steps
involved in the production of ceram c gl azes made of |ahar. The
st eps, however, are | aborious and nake t he whol e producti on process
a labor-intensive activity.

Production capacity
There is available data on the production of ceram c gl azes
made from |l ahar at the industry |level but none at the unit |evel.

Producti on econom cs

No information is available on the financial viability of an
operation producing ceramc gl azes made from | ahar. However, it
was reported that the investnent requirenent for such an operation
islow Sincethere are already small-scal e operations existing at
present, it is expected that production is profitable.

Utilization

Ceram c gl azes made froml ahar are useful in the production of
artwares and di nnerwares. Therefore, the target clientele are the
producers of these products.

Environnental and other positive qualities

The production of <ceramc glazes nmde from lahar s
environnmental |y preferable because it uses vol canic ash as input.
It is al so desirable because its production enploys the victins of
the M. Pinatubo eruption and helps in finding them a source of
I'ivelihood.

Product substitute

The product can substitute for any ceram c gl azes used in the
manuf acture of artwares, dinnerwares and the like. There are no
avai |l abl e data on the domestic production of ceram c gl azes but the
country has been inporting glazed ceramsc in the past years.
| mportation, however, is declining yearly. The reason for this may
be the energence of donestic substitutes. |If this is so, then the
| ocal market | ooks rosy for the production of ceramc gl azes nade
froml ahar.

| nt ernati onal market

The country has been exporting ceram c gl azes at an i ncreasing
rate in recent years. This may nean that |ocal ceram c gl azes are
al ready known in foreign markets. If ceram c gl azes made from| ahar
is conpetitive in its price and neets international quality
standards, it has a strong potential as an exportable commodity.
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Derris root powder

General profile

Derris root powder can be used as a toxicant to elimnate the
predators of fish and other marine animals cultured in fishponds.
The product has been devel oped by PCAVRD. At present, it is in the
t echnol ogy devel opnent st age.

The sources of information are Guerrero et al. (1989 and 1990)
and the interview of Villacorta.

Production structure

Material inputs. The main material input in the production of
derris root powder is the root of the Derris elliptica, a plant
| ocally known as Tubli. The plant has been anal yzed to contain the
fish toxicant rotenone.

Production technology. The process of Derris root powder
production is sinple. Dried roots of the Tubli plant are gathered
and chopped two to three cm long. The pieces are then dried at
about 60 degrees centigrade. After drying, they are grounded into
powder formwi th a | aboratory pul veri zer and t hen passed through a
si eve.

The technol ogy for producing is locally devel oped and is al so
| abor -i ntensi ve.

Production capacity

Since the technology for derris root powder production is
still in the devel opnment stage, no data on its industry production
capacity is avail able.

Producti on econom cs

The production econonm cs of derris root powder production is
al so not known. However, given that it uses only roots as i nput
and is labor-intensive, the product is expected to be cheaper vis
a vis pesticides.

Utilization

Derris root powder has been developed to serve as a natural
fish toxicant in the control conpetitors and predators of fish in
fi shponds. The application of fish toxicant is essential in the
culture of marine animals in ponds to | ower predation |evels and,
t hus, increase harvest and incone. Potential users of the product
are business enterprises engaged in pond aquacul ture.

Envi ronnental and other positive qualities
One of the environnental attributes of Derris root powder as
fish toxicant is that its production does not involve the use of
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harnful synthetic chem cals. The product is al so bi odegradabl e and
is not harnful to the user unlike other insecticides which can
potentially damage the user as well as the water environnent.

Since gathering Tubli root is |aborious, production of the
t oxi cant powder shoul d provi de enpl oynent and extra i nconme in rural
areas. As a replacenent of inported fish toxicants, The product
benefits the local aquaculture industry as well as save foreign
exchange for the Philippi ne econony.

Product substitute

Derris root powder is a practical alternative for coomercially
available fish toxicants |ike insecticides and teaseed cake
commonly used in fishponds. Both products are nostly inported.

| nt ernati onal market

There is no avail abl e data on the export of pesticides. Thus,
the international market potential for Derris root powder is not
clear. On the other hand, w despread use of pesticides is common
both in devel opi ng and devel oped countries. Hence, it is believed
t hat the product has a potentially |large forei gn market assumng it
can neet stiff international standards.

Li ght wei ght aggregate (expanded cl ay) made of coal deposit
overburden material s

CGeneral profile

The technol ogy for the production of I|ightweight aggregate,
al so known as expanded clay, nmde of coal deposit overburden
materials was developed in 1992 by |ITDI and funded by the
institute. The product is ready for pilot-scale production but is
tenporarily shelved due to lack of funds, specifically for the
pur chase of production equi pnent.

The sources of information for this discussion are |TDI
(undated) and the interview of Cabillon.

Production structure

Material inputs. The materials needed in the production of
I i ght wei ght aggregate are coal deposit overburden, waste materials
fromcoal mning, and a local natural resin as a bloating agent.

Production technology. Due to lack of information, it is
i npossible to give a detail ed description of the production process
in the production of |ightweight aggregate nade of coal deposit
overburden materials. In summary, the different steps invol ved are:
t he crushi ng the coal deposit overburden material inputs; extrusion
or pelletizing with the addition of a bloating agent and using an
extruder or pelletizer; and calcining at high tenperature unti
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sintered using calcining kiln.

The manuf acture of |ightwei ght aggregate nade of coal deposit
overburden materials involves intensive |abor in the handling and
preparation of raw materials and requires costly production
machi nery and equi pnent. Thus, the process is both |abor and
capital -intensive.

Production capacity

There is no industry data for |ightwei ght aggregate nmade of
coal deposit overburden materials as the product has yet to be
commercialized. There are also no available data on production
capacity at plant-Ievel.

Producti on econom cs

Prelimnary data indicate that theinitial investnent required
to operate a comercial plant for |ightweight aggregates made of
coal deposit overburden materials is roughly placed at B2 mllion
at current prices. The anmpunt covers production equi pnent (60
percent), building (30 percent) and installation (10 percent).
Unfortunately, the production capacity of the plant and other
i nportant information are not known.

Utilization

Li ghtwei ght aggregate made of coal deposit overburden
materials can be used in the manufacture of structural or |oad
bearing products, nonbearing concrete masonry units, thernmal and
acoustic insulation and |Iightweight concrete slabs and structural
I i ght wei ght concrete beans. The target clientele of the product is
the construction industry.

Envi ronmental and other positive qualities

The production of |ightwei ght aggregates nade of coal deposit
overburden materials utilizes the waste materials from open pit
coal m ning operation. These coal deposit overburden materials are
generated by the several hundred thousand to mllion tons before
extraction can be nade on an expose a coal -seam At present, these
coal deposit overburden materials are just |left behind w thout any
econom ¢ contribution and create a waste disposal problem Wth
t hi s new technol ogy devel oped by I TDI, these waste material s can be
utilized as productive inputs of an industry and as a source of
i ncone and enpl oynent for people.

Product substitute

Li ghtwei ght aggregates made of coal deposit overburden
materials can substitute for sand and gravel used in concrete
m xtures and other |ightweight aggregates, inported or locally
produced. Over the years, the local production of sand and gravel
has been i ncreasing yearly. The Philippines has al so been i nporting
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sand and gravel and |ightweight aggregates. These inplies that
there is a market for the substitutes of |ightweight aggregates
made  of coal deposi t overburden materials which future
manuf acturers of the product can exploit.

I nt ernati onal narket

The Phi |i ppi nes has been exporting |ightwei ght aggregates over
the years although the volunme of exports has declined on the
average every year. Locally produced |ightweight aggregates,
therefore, are already utilized by foreign users which inplies, on
the other hand, that there is potential for |ightwei ght aggregates
made of coal deposit overburden materials as an exportable
comodi ty.

Summary of Characteristics
of Environnmentally Preferable Prodicts

A short summary of the characteristics of 37 EPPs covered in the
study is presented in Table 1. O these total, 21 are agricul ture-
based, three are forestry-based, three are fisheries-based, six are
i ndustry-based and four are classified as other products.

O the 37 EPPs, six were devel oped by FPRDI, six by FNRI, nine
by 1TDI, seven by BIOIECH one by PCARRD, one by PCAVMRD, one by
NAAP, one by ATI, three by NTA, one by PTRI and one by PCA. The
research and devel opnent of 31 of the products have been financed
solely by local funds while those of six others were financed
solely or partially using foreign funds. Also, the devel opnment of
17 of the EPPs were based on technologies which are originally
devel oped locally while those of 20 others were based on inproved
or refined technol ogi es which were originally devel oped in other
countries.

O the total EPPs, 11 are in the stage of product devel opnent,
five are in pilot-testing, four are ready to be commercialized, 14
are sold donestically only and one is exported. The stage of
devel opnent of three EPPs are not known at present. The products
which are sold locally are the conpost fungus activator and conpost
fromrapid conposting technol ogy, handmade paper fromrice straw,
hol | ow bl ock made fromrice hull ash cenent, banana peel vinegar,
aid to organically grown products, charcoal briquette, woodwool
cenent board, coconut tinber, Henpbsep-WC, Bio-N, N tro-Plus,
Mycogr oe, bonded ash souvenir itens and ceram c gl azes nmade from
| ahar. O these products, only handmade paper fromrice strawis
currently exported.

The technol ogi es for the production of 23 of the products can
be described as | abor-intensive while those for six others can be
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Table 1. Summary of the Characteristics of Environmentally Preferable Products in the Philippines

Product

Classification FPRDI FNRI ITDI BIOTECH PCARRD PCAMRD NAAP ATl NTA PTRI PCA Total
Agriculture-

based 3 4 5 2 1 0 1 1 3 1 0 21
Forestry-

based 2 0 0 0 0 0 0 0 0 0 1 3
Fishery-

based 0 2 1 0 0 0 0 0 0 0 0 3
Industry-

based 1 0 0 5 0 0 0 0 0 0 0 6
Other Products 0 0 3 0 0 1 0 0 0 0 0 4

All Products 6 6 9 7 1 1 1 1 3 1 1 37




Table 1. Summary of the Characteristics of Environmentally Preferable Products in the Philippines

Source of Research Source of Original Stage of Dev't Commercialized
Product Funding Technology Product Pilot To be com- Domestic  Exported Not

Classification Local Foreign Both Local Foreign Dewvt Testing mercialized Only Also Known
Agriculture-

based 17 3 1 11 10 8 2 3 5 1
Forestry-

based 2 1 0 0 3 0 0 0 3 0
Fishery-

based 3 0 0 3 0 2 1 0 0 0
Industry-

based 6 0 0 1 5 0 1 1 4 0

Other Products 3 0 1 2 2 1 1 0 2 0




Table 1. Summary of the Characteristics of Environmentally Preferable Products in the Philippines

Input Intensity Environmental Qualities
Product Capital Labor Both Waste Non-pollution Non-pollutive
Classification Intensive  Intensive User generating in consumption

prodn process

Agriculture-based 4 13 4 17 17 21
Forestry-based 0 0 3 3 2 3
Fishery-based 0 3 0 1 3 3
Industry-based 2 4 0 1 6 6
Other Products 0 3 1 2 4 4

All Products 6 23 8 24 32 37




characterized as capital -intensive. Eight products have production
t echnol ogi es which are both | abor and capital -intensive. O the 37

product s,

24 use waste materials in production. Al the EPPs can

be utilized with no pollutive effects while 32 have nonpollutive
producti on processes.
Al nost all the products use locally avail able material inputs.
Most of the products are conmmercially viable and appear to have
strong market potential, both in the donmestic and foreign markets.
In summary, the followng are the observations on the EPPs
produced in the Philippines:

a)
b)

c)

d)

e)

f)
9)
h)
)
i)
k)

There are several EPPs which are already produced and has
potential to be produced in the country.

Several of these EPPs were devel oped by universities and
government research and devel opnment institutions.

Most of the funding for EPP devel opment in public
institutions cone from governnment funds while only a
smal | fraction cones fromforeign sources.

Sone of the EPP technol ogi es were |ocally devel oped while
ot hers were adapted fromforeign technol ogi es.

Most EPP technol ogi es are | abor-intensive and use inputs
which are locally avail able while only a feware capital -
i ntensi ve.

EPP technol ogies either use waste as inputs, have
nonpol l utive production process or utilization.

Many of the EPPs are still in the devel opnent stage but
sone are already commerci alized.

Most of the EPPs appear to be highly profitable ventures
if operated on a commercial basis.

The commercialization of EPPs, in general, is done by
governnent institutes which devel oped themor by private
smal | -scal e operators.

Comrercialized EPPs are nostly sold only in the domestic
mar ket .

Most EPPs are comercially viable and have strong
potential in both donmestic and export markets.
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Vv
PROBLEMS AND POLI CY FOR EPP DEVELOPMENT

Probl ens Associated with EPP Devel opnment

In this section, the problens related to the devel opnent and
commerci alization of EPPs are reviewed. The discussion follows the
three classifications of EPPs: those that are in the devel opnent
stage, those that are ready to be commercialized and those that are
al ready commercially produced. The sources of information for the
di scussion is the intervieww th the devel oper-respondents and key
i ndustry informnts.

Probl ens Associated with EPPs in the Devel opnent Stage

As shown in the previous chapter, although sone EPPs are already
produced and marketed, many others remain in the devel opnent stage
due to problens which constrain the transformation of EPPS from
| aboratory products to market products. A major problem in the
devel opment of EPPs is the difficulty encountered by researcher-
devel opers in perfecting technol ogi es that will make producti on not
only technically possible but also rewarding to potential
investors. In sonme cases, the technical aspects of EPP production
alone is already hard enough to perfect. Establi shing the
financial feasibility of these technol ogies is an even tougher task
that requires years of continuous research and devel opnent before
t echnol ogy EPPs can be di ssem nat ed.

The success of technol ogy devel opnent and refinenent for EPPs
depends largely on the availability of sufficient financial
resources necessary to conduct the needed research and experi nents.
In the Philippines, inadequate financial support is a problemfaced
by EPP devel opers. More often than not, researchers and
institutions working on EPP technologies are left to their own
devices to scout for funds since the national government cannot
meet the full financial needs of the research sector. Furthernore,
scavenging for funds is nade even nore difficult by the stiff
conpetition anong researchers and institutions and the decreasing
supply of funds for research over the years from nongovernnent
sources, both |ocal and foreign.

The problemof insufficient funds for research appears acute,
especially for EPPs whose technol ogi es need to be devel oped usi ng
capital -intensive equi pnent available only fromabroad. Wth the
weak |ocal econony and declining aid from devel oped countries,
avail abl e foreign currency for the purchase of inported research
equi prrent has fallen. The eventual effect of this is the unwanted
post ponenment or termnation of research on sone capital -intensive
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EPPs still in the devel opnent stage.

A second inportant problemfacing the devel opnent of EPPs is
that, in general, the country has no clear and conscious effort to
devel op EPPs. \While the country has already started to understand
the nmeaning of sust ai nabl e devel opnent, di rect sect or al
intervention, such as the inposition of comand and control
instrunments in forestry and fishery, remain the popul ar approach
enpl oyed by governnent to attain its NRE objectives. The product
mar ket has not been given serious consideration, so far, as a
potential arena for addressing NRE problens. In turn, this | ack of
appreciation of the role that the product market can play reduces
t he i nmportance of developing EPPs in the country.

In summary, there are big problens facing the research and
devel opnment of EPPs. The major problemis the lack of funding
support for EPP related research activities. Anot her is the
governnment's |ack of general appreciation of the role the product
mar ket plays as a potential major avenue for addressing the NRE
probl ens facing the country.

Probl ens Associated with Ready to Commerci ali ze EPPs

There are EPPs whose technical and financial feasibilities have
been established already but whose commercialization is put on
hold. The problens facing these EPPs are di scussed bel ow.

One mgjor hindrance to the commercialization of EPPs is the
unreliability in the supply of major inputs of production. In sone
cases, inputs may be in short supply literally because there is not
enough of them around for commrercial production. [In other cases,
they are in short supply due to inadequate transportation systens.
Moreover, inputs may be available in enough volunmes but the
facilities necessary for their proper storage nmay be inadequate.
Either way, the unreliable supply of inputs has discouraged
i nvestors from produci ng EPPs on a commerci al scale.

The market for EPPs, or the lack of it, is another obstacle to
commerci al i zati on. In general, EPPs are unknown to consuners
conpared to their traditional substitutes. Thus, they need to be
introduced to the market. The |arge cost which may be needed to
finance pronotional prograns for the devel opnent of markets for
EPPS have di scouraged investors frominvesting in EPPs.

Athird problemis that sone EPPs, especially those which are
capital -intensive, requires large investnment outlays. Wile sone
busi nessnmen may have the ability to rai se huge anounts of noney for
i nvestment, great financial exposure on an untested and new product
in the market may be too nuch of a business risk for many i nvestors
to take.

A fourth problemis that for sone EPPs, especially capital-
i ntensive ones, the tools, machi nes and equi pnent for production
are not available locally but can be purchased only from abroad.
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The prohibitive prices of these equi pnent nmay deter many investors
fromconmerci al production as the option of producing the equi pnent
locally may be too costly if not technically unfeasible.

Finally, a factor constraining the conmercialization of EPPs
is the weak drive by the governnent to pronote EPP t echnol ogi es and
di ssem nate themto the private sector. While there are governnent
agenci es mandated to pronote indigenous technol ogies, including
t hose on EPPs, the budgets of these agencies are m nuscule rel ative
to the task they are asked to perform Wth |ow appropriations,
agencies are forced to spend significant parts of their budgets for
per sonnel conpensati on and mai nt enance expenses, with not nmuch | eft
for operations. Moreover, agencies are understaffed and personnel
are underpaid, thus, causing norale problens anong the staff.

In summary, there are many problens facing EPPs which are
ready for commercialization. Anong these are the unreliable supply
of maj or production inputs, nonexi stent or weak demand for EPPs in
the market, high investnent needed for EPP conmercial operations,
costly and inported production equipnent and i nadequate
di ssem nation efforts by the governnent.

Probl ens Associ ated Wth Commerci ali zed EPPs

A major problemin the comrercialization of EPPs is the |ack of
sufficient funds for planned expansion. At present, production of
EPPs is nostly done on a snall-scale basis only, way below the
maxi mum potential capacity of plants, due to the lack of capital
available to the operators, be they private businessnen or
governnent institutes. Wil e sone operators perceive the expansion
of operations beyond the present scale as an attractive nove, they
do not have the required capital to do so. Mor eover, borrow ng
nmoney from banks and other institutional sources to undertake
expansion is deened unattractive as the interest and other
conditionalities inposed by these sources can be prohibitive. The
need for a lowinterest capital by investors is especially acute
where planned expansion of operation involve procurenent of
capital-intensive facilities and equi pnment.

Aside fromcapital, the unreliable supply of major production
inputs---a problem already cited as comon with ready to be
commercialized EPPs---is also a constraint for al ready
commercialized EPPs. In sonme cases, although the needed capita
fund for expansion may actually be avail able, production is stuck
at present levels due to Ilimts in the supply of inputs. Thi s
problemis a major reason why some EPP ventures remain snall-scale
even after a long period of operation.

Anot her maj or problem faced by EPP investors is the present
weak mar ket demand for EPPs due to the |lack of product recognition
by potential buyers. As in the case of EPPs which are ready for
commerci alization, this could be reduced through intensive product
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pronotion. However, being small-scal e busi nessnen, investors my
not have the funds required for intensive pronotional activities.
Mor eover, investors who avoid risks nmay be uncertain about the
financial benefits that pronotion will bring to their business.

The problem of a weak market for comrercialized EPPs is made
wor se by the presence of substitutes in the market which are very
wel | entrenched and recogni zed by consuners. Having been in the
mar ket for years, the EPP substitutes conmmand a dom nant share of
sales. Breaking the hold in the market by the substitutes is a big
undertaki ng faced by investors of comrercialized EPPs, especially
t hose who produce on a small-scale footing.

The control of the market by EPP substitutes is strengthened
further by the lack of know edge of buyers about the environnental
attributes of different conpeting products. Although substitutes
may be environnental |l y-adverse, consuners continue to patronize
themei ther because they are not aware of their negative qualities
or if they are, they do not care as |long as the adverse effects on
the environnent caused by the use of the product do not directly
affect them Social and environnental irresponsibility on the part
of buyers appear to be contributing factor to the conti nued appeal
of environnental |y adverse substitutes.

Still another factor which adds to the success of substitutes
is the present |ow supply of EPPs in the market. For sone EPPs,
the demand is actually high but is not net by supply. Hence, many
buyers, especially those who purchase frequently and in bulk, are
di scouraged to patronize EPPs and instead replace themw th their
substitutes whose supply can be relied on.

Finally, while supply may be a probl emof sonme EPP busi nesses,
others can actually produce as nmuch as the nmarket demands given a
reasonabl e period of time. For these businesses, the concern at
present is howto stinulate and expand sales. Sone see exporting
to foreign markets as an attractive avenue for market expansion.

Breaking into the forei gn market, however, is a challenge for
EPP ventures as the problens related to exportation are many. To
mention a few, EPP investors in general are neophytes in their line
of business and have no previ ous experience in exporting EPPs. To
succeed in the export business, they need to establish first their
own international marketing networKk.

A second problemrelated to exportationis that while thereis
a growing international trend favoring EPPs in general, the locally
produced EPPs are unknown to foreign consunmers. Thus, |ocal EPPS
must be extensively pronoted in foreign markets first. Yet another
problemis that for |local EPPs to be acceptable, it nust nmeet stiff
i nternational product standards in ternms of market price, product
quality and overall conpetitiveness.

In sunmary, the problens associated to commercialized EPPs
relate to both supply and demand factors. Limtations in supply
are caused by | ack of capital for expansion and the unreliability
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of production inputs. On the other hand, limtation in demand is
caused by weak product recognition in the donestic market and the
presence of established substitutes. Demand is further limted by
the difficulty of EPP producers in breaking into the international
mar ket .
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Policies for the Devel opment of EPPs

Thi s section di scusses policy recomendati ons which may hel p sol ve
the problens related to EPP devel opnent outlined in the preceding
section. Inthe follow ng presentation, policies are grouped based
on the level of devel opnent of EPPs: those that are still in the
devel opnent stage, those that are ready for commercialization and
those that are commercialized at present. The policies discussed
are based on the opinions of the interview respondents, key
informants and the authors of the study.

Policies for EPPs in the Devel opnment Stage

| nadequate funding is not only a problemin EPP research but al so
in the whole Philippine research system Historically, the share
of the governnent budget all ocated to research has been | ow (Davi d,
Ponce and Intal 1992). Calls have been made to raise this share to
effect technology developnent but wunfortunately, instead of
i nproving, the situation has gone worse as funding for research
conti nuously dropped.

At the risk of being redundant, the call for nore governnent
funding for research in general and EPP research in particular is
repeated and argued here. As a matter of policy, the governnent
must raise its allocation to the research sector which is the main
foundation of the drive of the country towards industrialization.
As expl ai ned, nore funding for research can only result to greater
benefits for the country over the long-term (Ilbid).

| f the government cannot enbrace this policy, then at |least it
should help mtigate the problem of I|ow research funding by
actively pursuing outside sources of research funds, especially for
EPP devel opnent. O her than the governnment, potential sources of
research funds are the private sector and i nternational donors. As
a policy, the governnment nust encourage business firns to provide
research funds for the devel opnment of EPP technol ogies that they
can potentially apply in the future. To notivate the private
sector to contribute for R & D, the governnment nust provide firns
i ncentives, such as joint patentship for devel oped EPP t echnol ogi es
and tax breaks for EPP produci ng busi nesses.

To stimul ate foreign research fundi ng, EPP researchers nust be
assi sted by the governnent in scouting for international funds for
their research projects. Since EPPs help attain NRE goals, an area
of much concern and popul arity anong i nternational donor agencies,
foreign funding for EPP projects may not be as difficult to raise
as m ght be perceived. The governnent can assi st researchers in
this regard through a variety of activities such as: the provision
of information on the international sources of funding and offi ci al
governnment |inkages with international donors interested in the
fundi ng of EPP research; pronotion of interaction between | ocal and
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international researchers via governnment funded workshops and
nmeetings; and the pronotion of visits by officials of international
donor organizations to observe | ocal EPP research devel opnents and
ot her activities.

The problem of lack of a clear and conscious effort on the
part of governnent to develop and pronote EPPs as a neans of
attai ning NRE goals nust al so be addressed. As a matter of policy,
the production and consunption of EPPs nust be encouraged while
that of goods harnful to the environment nust be discouraged. |In
research ternms, this policy can be inplenented by integrating EPP
devel opnent into the nminstream of research in the NRE sector.
Specifically, the governnment nust enphasize EPP devel opnent as a
solution to NRE problems as it does on direct sectora
interventions such as reforestation, proper solid waste disposal
and simlar prograns.

Finally, to hasten the full devel opnent of EPP technol ogies,
the EPP sector nust be explicitly encouraged by the governnent to
continue their good work. For instance, an award system nust be
activated by the governnment whereby inventors and devel opers are
properly remunerated and recogni zed for their efforts. The award
must be over and above what is now currently in place given the
critical inportance that EPPs play in the search for sustainable
progress in the country.

Policies for Ready to Commerci al i ze EPPs

The unreliability in the supply of major production inputs as a
constraint to EPP comercialization has two sides toit. |If inputs
are constantly in short supply sinply because there are not enough
of them avail able, then technol ogy research on the involved EPPs
has to stop. Clearly, there is little sense in developing a
t echnol ogy that has no potential for commercial production because
maj or inputs are not available. As a matter of policy, therefore,
devel oper-institutes, especially those financed by the governnent,
shoul d assess the stock and supply of local inputs of a product
before funding for research and devel opnent on the product is nade
avai |l abl e. This policy should also hold for EPPs whose nmgjor
production inputs can only be acquired fromabroad at econom cally
prohi bitive prices.

When production inputs are in short supply because of the | ack
of necessary transportation systens and support facilities, then
the governnment nust inprove transport and support facilities,
either by spending on themdirectly or by encouraging the private
sector to spend on them

Over the years, the inprovenent of transportation systens has
been a government priority and in fact a large part of the budget
yearly has gone into this purpose. However, the concentration of
the effort has been on the inprovenent of urban road networks and
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| ess on rural road networks where many of the snmall-scale EPP firns
are | ocated. The government nust then enphasi ze the i nprovenent of
rural transportation networks, not only for EPP devel opnent but for
rural growth as a whol e.

To encourage the private sector to help in the inprovenent of
transportation and support facilities, businesses engaged in EPPs
may be assisted by the government through the provision of cheap
credit, for instance, in buying transport vehicles and putting up
storage facilities. The purchased vehicles and equipnent wll
al | ow busi nesses to nove the production inputs fromtheir sources
and store themin areas before production comences.

As to the problemof inported equi pnent whi ch can be purchased
only at very high prices, the governnent can do two things. First,
it can lower the tariff inposed on equipnent used in the production
of EPPs so that the donestic prices of these can be | owered
Second, the governnent can encourage the grow h of |ocal producers
of equi pnent so that |ocal substitutes for inported equipnment can
be produced at | ower costs. As a matter of policy, the governnent
can do either or both to, at |east, reduce the problem of costly
i nported equi pnent.

As already di scussed, the probl em of nonexisting markets for
EPPs may have to be addressed only through good product pronotion.
If an EPP is a substitute for an existing product, then the narket
for this latter product is effectively the market for the EPP. The
inportant job is to convince potential buyers of the nerits of the
EPP as an alternative to the substitute product.

On the other hand, the problem of poor dissem nation efforts
by the governnent is basically a probl emabout budget. Needless to
say, nore noney nust be afforded governnent agencies for themto be
effective at their work. This is indispensable for the successful
di ssem nation not only of EPPs but also for other |ocally devel oped
pr oduct s.

In line with product pronotion and technol ogy di ssem nati on,
stream i ni ng and reorgani zing units w thin and bet ween agenci es may
be useful in addition to higher budgets for governnent agency
operations. In particular, a unit wthin the Departnent of Trade
and I ndustry and/or the Departnent of Science and Technol ogy nay be
formed to perform the task of pronoting and dissem nating EPP
products and technol ogy. In this way, EPP devel opnent will be
hi ghlighted as a priority task of the governnment.

Finally, the problemof capitalization for an EPP commerci al
venture does not differ from the problem of capital to expand
operations. This problemis addressed in the next section.

Policies for Comercially-Avail abl e EPPs

The lack of capital needed to start or expand operations is a
comon probl em anong Phili ppi ne business firns. This predi canent
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may be worse anong EPP producers whose busi nesses have no previ ous
strong record in ternms of financial viability. Wthout record, it
will be difficult for banks and ot her sources of funds to judge the
comercial profitability of EPPs as a business which may lead to
the rejection of Iloan applications of EPP investors or the
provi sion of | oans but only at very high interest rates.

For EPP busi nesses to prosper in the country, the governnent
may have to take up, at least initially, part of the risk involved
in the commercialization of EPPs. The governnment may set-up a
special credit programdesigned to assist EPP firnms in neeting the
capital demand of their businesses. The credit programw || have
to be concessionary in nature, one that provides firns with enough
expansi on capital at easy terns of credit.

The solution to the i nput supply problemfaced by EPP firns is
simlar to what was discussed in the previous section. As a
policy, the governnent nust give priority to the inprovenment of
transportati on systens and support facilities by spending on them
directly or by encouraging private firns to i nvest on themthrough
provi sion of easy credit.

Al so as discussed in the previous section, the problemof weak
| ocal markets for EPPs can be addressed through intensive product
pronoti on and consumer education. In this regard, the creation of
t hat governnent unit proposed earlier to pronote EPPs becones even
nore inperative.

The problem of |ow or inconsistent supply of the EPPs in the
mar ket, which discourages buyer patronage, can be addressed by
produci ng nore EPPs or proper scheduling of the shipnent of goods
to specific outlets. Produci ng nore, of course, depends on the
ability to expand operations (already discussed in an earlier
section). Supply can be nmade nore consistent at firmlevel, given
a fixed volunme of output, by imting the nunber of outlets to what
I's necessary and nmai ntaining stock i nventory. Fewer outlets insure
that sufficient quantity of products is nmade avail able, thereby
assuring buyers the availability of the product. On the other
hand, stock inventory insures that sudden increases in the demand
of the product, for exanpl e bul k buyi ng, can be sufficiently net at
a reasonably short period of tine.

Finally, for the devel opnent of export markets for EPPs, a
concerted effort by both the private sector and the governnent is
necessary. Private trade organi zations can be of great help to
potential EPP exporters in the process of |earning the nuances of
export business. For its part, the governnment can encourage EPPs
producers by providing themspecial treatnent, initially at |east.
The special treatnment may cone in the formof export tax incentives
and ot her i nducenents different fromwhat has al ready been provi ded
to other exporting firmns.
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General Policies for EPP Devel opnent

It is strongly argued that in general, the national governnment nust
vigorously play the leading role in the devel opnent of EPPs. This
role must be in the form of tangible financial assistance to EPP
devel opers including provision of cheap credits, tax incentives,
infrastructure support, pronotional support, export incentives and
ot her subsidies to the EPP subsector.

Wth the rising popularity of free trade and the advent of
free trade groupings, however, the provision of subsidies to any
econom ¢ sector in the Philippines will certainly be viewed with
skepticism by nmany at present. In particular, the granting of
subsi dies to EPP producers can be seen as a step backward to the
ol d days when governnment was the main propping-up nechanism for
favored but grossly inefficient and unconpetitive industries.

Granting subsidies, therefore, will be a bone of contention in
EPP devel opnent for sone tine. The case for granting subsidies, on
the other hand, is based as nmuch on social as on econom c reasons.
First and forenost, the NRE sector of the country has been
continuously penalized for a long tinme in the attainnment of
traditional econom c devel opnent objectives. Thus, the state of
wel |l -being of the environment is slowy being eroded that its
sinpl e survival and that of the whole society which depends on it,
is now at great risk. Wrthy solutions to natural resource and
envi ronnmental degradation, such as EPP pronotion which justly
deserves financial investnments, nust therefore take precedence over
society's other less pressing priorities.
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Vi
CONCLUSI ONS

Sunmary

There is no denying that for the Philippines, the devel opnent of
EPPs both for the | ocal and export markets is a step in the right
direction. The production and | ocal consunption of EPPs, in lieu
of environnental |l y-adverse substitutes, will alleviate the rapidly
deteriorating state of the NRE sector of the country. On the other
hand, the trade of EPPs in the international market, which is
i ncreasingly becom ng environment conscious, iS going to spur
growh in an otherw se | aggi ng econony.

This paper shows that there are EPPs already produced and
consuned commercially in the Philippines and there are still others
whi ch are ready for commercialization or in the research stage. In
general, however, locally produced EPPs are not yet introduced in
i nternational markets.

There are several major hindrances to the full devel opnent of
EPPs in the Philippines. These are: the |ack of financial support
for technical research; inadequate supply of major nmaterial inputs
for full-scale production; lack of capital for expansion; |ack of
knowl edge and experience in the export business; and |ack of
gover nnment support for pr oduct pronotion and technol ogy
di ssem nati on

Strong policies are needed to surnount the above probl ens and
effect full devel opnent in the production, utilization and trade of
EPPs in the country. The problemof research financing nust be net
by a serious effort on the part of the governnent that will also
i nvol ve the private sector and i nternational donor organizations in
the funding for EPP research. The inadequate supply of material
i nputs may be solved with the governnent allocating nore funds to
be spent on rural transportation system or lent to the private
sector to inprove their transportation and storage facilities. The
i nadequacy of capital for expanded operation nust be addressed
t hrough the provision of concessional credit to EPP businesses.
The governnment may facilitate export market devel opnent by
provi di ng speci al treatnent and i nducenent to woul d-be exporters in
addition to what has already been given to other firns. Poor
pronoti on and technol ogy di ssem nation nust be net via additional
funding to agenci es and stream i ni ng of operations. Specifically,
a unit in governnent agency or agencies nust be set up to pronote
EPP products and di ssem nate EPP technol ogy.
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Areas for Future Research

This specific review of EPPs in the Philippines, obviously, has
gaps which need to be filled. These gaps are di scussed to poi nt out
possi ble areas for future research and continue the prelimnary
work already started in this report.

First, this current work is | ess conprehensive in ternms of the
nunmber of products covered. Due to tine and resource limtations,
ot her EPPs, especially those devel oped by the private sector, have
not been included in this study. A docunentation of the EPPs not
covered here can be undertaken in the future to expand the |ist of
environment-friendly products devel oped and commerci alized in the
country.

The second shortcomng of the study is that it treats sone
aspects of EPP developnent in a less intensive and in-depth way.
This is particularly true in the treatnment of the technical aspects
of EPP devel opnent. Thus, in the future, for the benefit of
potential investors as well as other interested parties, a special
review detailing the technical aspects of at |east sone of the
products can be done, especially those EPPs whi ch have the prom se
of becom ng business w nners. A nore in-depth review wll
facilitate the w der use of EPP-based technol ogies in the country.

O her than the technical aspects, a nore detail ed study on the
international market potential of EPPs which are ready for
commercialization or are already comrerci alized donestically is in
order. This is necessary so that investors who want to venture
into EPP exportation will have a strong basis for decision nmaking.
A study which wll look into particular countries and markets for
specific EPPS wi |l be nbst wel coned.

Finally, although EPPs are relatively new to the country,
their usefulness as a neans of attaining the twin goal of NRE
protection and econom ¢ devel opnent cannot be ignored. Thus, the
devel opment of EPPs must be pursued with vigor and purpose by the
gover nnent .
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APPENDI X A: List of Devel oper-Institutions and

Environnmental |y Preferable Products in the Philippines

Agricultural Training Institute (ATI)

ATl Bldg., Elliptical Rd., Quezon Cty, Philippines
Pr oduct :
a) Banana Peel Vi negar

Food and Nutrition Research Institute
Departnent of Science and Technol ogy (FNRI - DOST)
Bi cutan, Taguig, Metro Manila, Philippines

Pr oduct s:

Soy Tenpe Fl our
Squash Fl our
Ri ce- Mongo Curl s

d) Hi gh Fiber Mango Dri nk
e) Seaweed Noodl es
f) Shrinp Powder Fortifier

Forest Products Research and Devel opnent Institute (FPRDI)
University of the Philippines at Los Bafos
Col | ege, Laguna, Phili ppines

Pr oduct s:

a) Handnmade Paper from R ce Straw

b) Hollow Bl ocks made of Rice Hull Ash Cenent
c) Coconut Coir Dust Cation Exchange Resin

d) Charcoal Briquette

e) Wodwool Cenent Board

f) Cenent Additive from Spent Liquor

g) Biomass Pyrolyzer

| ndustrial Technol ogy Devel opnent Institute
Departnent of Science and Technol ogy (1 TDI - DOST)
Bi cutan, Taguig, Metro Manila, Philippines

Pr oduct s:

a) Sl ow Rel ease Type Potassium Silicate Fertilizer fromRice
Husk and Dol omtic Linmestone (Sl ow Rel ease Fertilizer)

b) Sodium Silicate from Ri ce Husk

c) Silica Gel fromRice Husk

d) Synephrine from Cal amansi WAst es

e) Coco-Di esel Fuel

f) Seaweed Tabl et as Natural Source of |odine
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10.

g) Bonded Ash Souvenir Itens

h) Ceramc d azes Made of Lahar

i) Lightweight Aggregate (Expanded C ay) Made of Coal
Deposit Overburden Materials

Nat i onal Azolla Action Program ( NAAP)
University of the Philippines at Los Bafos
Col | ege, Laguna, Phili ppines

Pr oduct :
a) Azolla

National Institutes of Biotechnol ogy and Applied
M cr obi ol ogy (Bl OTECH)

University of the Philippines at Los Bafos
Col | ege, Laguna, Phili ppines

Pr oduct s:
a) Lysine
b) Henpbsep-WC (Pasteurella Vaccine)

c) Bio-N
d) N tro-Plus
e) Mycogroe

f) Orchid Hybrids Through Somatic Cell-Fusion
g) Bio-Organic Fertilizer
h) Mkovam 1

Nat i onal Tobacco Adm ni strati on- Main
Research Center (NTA- MRC)

Pr oduct s:

a) Tobacco Waste as Mol | usci de

b) Milti-Crop Solar Dryer

c) Particleboard from Tobacco Stal ks
Phi | i ppi ne Coconut Authority (PCA)

Pr oduct :
a) Coconut Ti nber

Phili ppine Textile Research Institute (PTRI)

Pr oduct :
a) Agricultural Fibers as Textile Materi al

Phi |'i ppi ne Council for Aquatic and Marine Research

and Devel opnment ( PCANMRD)
University of the Philippines at Los Bafos
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11.

Col | ege, Laguna, Phili ppines

Pr oduct :
a) Derris Root Powder

Phi l'i ppi ne Council for Agriculture, Forestry and Natural
Resources Research and Devel opnent ( PCARRD)

University of the Philippines at Los Bafos

Col | ege, Laguna, Phili ppines

Pr oduct :

a) Conpost Fungus Activator (CFA) and Conpost
from Rapi d Conposting Technol ogy
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APPENDI X B: Intervi ew Respondents

Briones, Anabelle. "Synephrine from Cal amansi Wastes and Seaweed
Tablet as Natural Source of lodine." [Industrial
Technol ogy Devel opnent Institute, Bicutan, Metro
Mani la. Interview, June 1994.

Cabagbag, Mario. "Rice-Mingo Curls."” Food and Nutrition Research
Institute, Bicutan, Metro Manila. Interview, My 1994.

Cabi | | on, Susan. "Li ght wei ght Aggregate (Expanded day)."
| ndustrial Technol ogy Devel opment Institute, Bicutan, Metro
Manila. Interview, June 1994.

Castro, Reynal so. "Tobacco Waste as Ml luscide." National Tobacco
Adm ni stration, Batac, Ilocos Norte. I nterview, Decenber
1994.

De Guzman, Zenaida. "Agricultural Fibers as Textile Raw Materials."”
Phi li ppi ne Textile Research Institute, Bicutan, Metro Manil a.
I nterview, Decenber 1994.

Dijan, Merlita. "Conpost Fungus Activator (CFA) and Conpost from
Rapi d Conposting Technology." National Program on Rapid
Conposting and Use of Conpost as Fertilizer, Philippine

Council for Agriculture, Forestry and Natural Resources
Research and Devel opnent, Los Bafos, Laguna. Interview,
March 1994.

Dom nguez, Leonor a. " Sl ow Rel ease Fertilizer.™ I ndustria

Technol ogy Devel opnent Institute, Bicutan, Metro Manila.
Interview, My 1994.

Frial de, Fe. "Handmade Paper from Rice Straw " Forest Products
Research and Devel opnent Institute, Los Bafios, Laguna.
I nterview, March 1994.

Jimenez, Patricia. "Banana Peel Vinegar." Agricultural Training
I nstitute, D liman, Quezon Cty, Metro Mnila. Interview,

June 1994.

Lainez, Wnifreda. "Shrinp Powder Fortifier." Food and Nutrition
Research I nstitute, Bi cut an, Metro WManil a. | nt ervi ew,
May 1994.

Laxamana, N eva. "Hollow Blocks from Rice Hull Ash Cenent."

Forest Products Research and Developnent Institute, Los
Bafios, Laguna. Interview, March and April 1994.
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Masl og, Florita. "Henosep- WC. " Nat i onal I nstitutes of
Bi ot echnol ogy and Applied M crobiology, University of the
Phi l'i ppi nes at Los Bafios, Laguna. Interview, Mrch 1994.

Mol ano, Benjamin. "Soy Tenpe Flour." Food and Nutrition Research
Institute, Bicutan, Metro Manila. Interview, My 1994.

"Squash Flour."™ Food and Nutrition Research
Institute, Bicutan, Metro Manila. Interview, July 1994.

"H gh Fiber Mango Drink." Food and Nutrition
Research Institute, Bicutan, Metro Manila. Interview,
July 1994.

Navarr o, Mari echel | e. "Mycogroe. " Nat i onal Institutes of
Bi ot echnol ogy and Applied M crobiology, University of the
Phi li ppi nes at Los Bafios, Laguna. Interview, July 1994.

Pabl o, Arturo. "Wodwol Cenent Board." Forest Products Research
and Devel opnment Institute, Los Bafios, Laguna. Interview, March
and April 1994.

Pham Chay Bihn. "Lysine Production.” National Institutes of
Bi ot echnol ogy and Applied M crobiology, University of the
Phi li ppi nes at Los Bafios, Laguna. Interview, April 1994.

Pi gao, Concepcion. "Sodium Silicate from R ce Husk and Silica Ge
fromRi ce Husk" Industrial Technol ogy Devel opnent Institute,
Bi cutan, Metro Manila. |Interview, June 1994.

Ram rez, Teresita. "Lysine Production.” National Institutes of
Bi ot echnol ogy and Applied M crobiology, University of the
Phi li ppi nes at Los Bafios, Laguna. Interview, March 1994.

Romana, Salone. "Coconut Coir-Dust Cation Exchange Resin and
Cement Additive from Spent Liquor." Forest Products Research
and Devel opnent Institute, Los Bafios, Laguna. I nterview,
April 1994.

Sajise, Julieta. "Ochid Hybrids Through Somatic Cell-Fusion."
Nat i onal Institutes of Bi ot echnol ogy and Applied M crobi ol ogy.
University of the Philippines at Los Bafios, Laguna. | nterview,
March 1994.

Santos, Teofila. "Nitro-Plus."” National Institutes of Bi ot echnol ogy
and Applied M crobiology. University of the Philippines at Los
Baflos, Laguna. Interview, March 1994.

Tobi as, Joyce. "Seaweed Noodles."” Food and Nutrition Research
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Institute, Bicutan, Metro Manila. Interview, My 1994.

Torres, Fe. "Bio-N" National Institutes of Biotechnology and
Applied Mcrobiology. University of the Philippines at Los
Baflos, Laguna. Interview, March 1994.

Villacorta, Lyndo. "Derris Root Powder." Philippine Council for
Aquatic and Marine Research and Devel opnent, Los Baifios,
Laguna. Interview, March 1994.

Villostas, Natividad. "Ceram c d azes Made fromLahar." I ndustri al
Technol ogy Devel opnent Institute, Bicutan, Metro Manila.
I nterview, June 1994.

Zonate, Jocelyn. "Mykovam 1." National Institutes of Bi otechnol ogy

and Applied Mcrobiology. University of the Philippines at
Los Bafios, Laguna. Interview, Decenber 1994.

106



APPENDI X C. Interview Questionnaire

PRODUCTI ON, UTI LI ZATI ON AND TRADE

OF ENVI RONMENTALLY PREFERABLE PRODUCTS

Respondent :
Institute :

Tel . No.

| nt ervi ewer:

I N THE PHI LI PPl NES

Posi ti on:

Addr ess :

Fax No.

Date of I|nterview

. GENERAL PROFILE OF THE PRODUCT

1) Name of Product:
2) [a] Nane of Product Devel oper
[b] Nane of Institute Devel oper:
3) Devel opnment Stage of the Product:
4) For commercially avail abl e product:
[a] Year it was devel oped:
[b] How I ong was it devel oped?
[c] Year it was first commercially produced:
5) For on-goi ng research product:
[a] Year research was started:
6) Sources of financing for Research and Devel opnent:
(I'ndi cate percent share for each source.)
7) Are there any witten materials regardi ng the product

and its technology? |If yes, please enunerate.
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1. PRODUCTI ON STRUCTURE

1)

2)

| nput Structure

a] Material Inputs

MATERI AL | MPORTED | NPUTS SQURCES OF
| NPUTS REPLACED | NPUTS

b] Percentage of Material |nputs, by Source:

[a] Percent Local /I ndi genous Nhterlals %

[b] Percent Inported Materials S %
Producti on Technol ogy
a] Source of Technol ogy:

[a] Local [ b] Foreign [c] Both a &b

b] Description of the Production Process:
(I'ndi cate equi pnrent used in production.)
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c] Is the production process |abor-intensive or capital

intensive?
3) Year|ly Production Capacity and Sal es (Industry)
a] Yearly Production
19914 Proj ected
Act ual Max. 1995 1996 1997 1998 1999
b] Yearly Sal es
Act ual Proj ected
1994 1995 1996 1997 1998 1999
c] Do you have any plans to expand the present plant
size and capacity?
Pl ease el abor at e.
4) Producti on Econom cs

a] Estimated Initial Capital |nvestnent:

b] Sources of Financing (Indicate percent share for
each source.)
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c] Fixed Assets

EQUI PMENT QTY. YEAR  ACQUI SI TI ON EXPECTED MAI NTENANCE
ACQUI RED COST LI FETI ME COoST

d] Estimated Total Cost/Unit of Product:

e] Percent Share of Total Cost Per Unit:

Cost s % Shar e
Fi xed Cost
Vari abl e Cost

Mat erial | nputs
Labor

St or age
Mar ket i ng

O hers

f] Estimated Market Price/Unit of Product

[a] What is the donestic selling price per unit of
your product?
[b] If Exported, what is the international selling
price per unit of your product?

g] Productivity Ratios

[a] Profit |evel per year
[ b] Return on I nvestnent
[c]
[d]

Payback Peri od ;
O hers (please specify):
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I11. UTILIZATI ON
1) Product Usage:

a] Main Use of Product:

b] Secondary Uses of Product:

2) Donesti ¢ Mar ket

Donesti c Pot enti al
Mar ket Pr esent
1994 1995 1996 1997
Vol une
Val ue
3) Present Donestic Marketing Channel. Please el aborate.

4) Target Cientele

a] Present Consuners/End-Users:

b] Potential Consuners/End-Users:
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5) Product Pronotion/Advertising

al] |Is the product advertised and pronoted
donestical l y?

b] If yes, howis it pronoted product?

c] If no, do you have any plans to pronote the
product ? Pl ease el aborate.

6) | f the product is not exported, do you plan to export
your product in the near future? Please el aborate.

ENVI RONMENTAL AND OTHER POSI TI VE QUALI TI ES OF PRODUCT

1) Way is product environnent-friendly? Please el aborate.
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2) VWat are the other potential attributes of the
product ? Pl ease el aborate.

PRODUCT SUBSTI TUTES
1) Product Substitutes

a] Current Substitutes:

b] Potential Substitutes:

2) What is the present supply and demand situation for
t hose substitutes? Pl ease describe generally.
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3) Why is your product considered environnmentally superior
to its substitutes?

EXPORT MARKET OF THE PRODUCT

1) | f product is exported, how big is export market?
Export Pot ent i al
Mar ket Pr esent
1994 1995 1996 1997 1998 1999
Vol unme
Val ue
2) | f product is exported, how big is export sal es?
Export Pot ent i al
Sal es Pr esent
1994 1995 1996 1997 1998 1999
Vol unme
Val ue
3) Descri be export marketing channel. Please el aborate.

4) Target Export Clientele

a] Present Export Consuners/End-Users:
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b] Potential Export Consuners/End-Users:

5) Product International Pronotion/Advertising

al] |Is the product advertised and pronoted
internationally?

b] If yes, howis it pronoted?

c] If no, are there plans to pronote it
internationally? Please el aborate.

VI. PROBLEMS AND POSSI BLE SOLUTI ONS

1) Please state the nmmjor problenms involved in the
t echnol ogy, devel opnent, production and marketing of the
pr oduct . For each type of problem what do you think
are the possible solutions?

a] Problem 1:
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b] Probl em 2:

c] Problem 3:

VI I. GOVERNMENT ROLE AND POLI CY RECOMMENDATI ONS
1) What do you suggest should be the role of the
government in the devel opnent of EPPs in terns of the
foll ow ng areas?

a] Production:

b] Utilization:
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c] Exportation:

2) \What general policies would you like to recommend for
the pronotion of your product in particular and EPPs in
general ?

- END -
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APPENDI X D: Project Steering Commttee Menbers

1) M. Sergio R Otiz-Luis, Jr.
Pr esi dent
Phi |'i ppi ne Exporters Confederation, |Inc. (PH LEXPORT)
G ound Fl oor, Southside
Phi i ppi ne International Convention Center (PICC)
Roxas Boul evard, Manil a

Tel . nos.: (632) 833-25-31 to 34
Fax no. : (632) 831-37-07/831-02-31

2) Ms. Araceli Maria Pinto-Mansor
Executive Director
Center for International Trade Expositions
and M ssions (Cl TEM
I nternational Trade Center
Roxas Boul evard corner Sen. G| Puyat Avenue
Pasay City, Metro Manila

Tel . nos.: 831-22-01 (trunkline)
831-23-82 or 832-39-56

3) M. Mario Ferani
Director for Research
Philippine Institute for Devel opnent Studies (PlIDS)
NEDA sa Makati Buil ding, 106 Anorsol o Street
Legaspi Village, Makati, Metro Manil a

Tel. no.: 893-7819

4) Dr. Ponciano S. Intal, Jr.
Pr esi dent
Philippine Institute for Devel opnent Studies (PlIDS)
NEDA sa Makati Buil ding, 106 Anorsol o Street
Legaspi Village, Makati, Metro Manil a

Tel . no.: 816- 1548
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