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BACKGROUND

In the Philippines, the temm mini-hydro refers to systems
with develommental capacities of 10 M4 or less. Surveys are not
yet cawplete, but hydropower potential of this size range has been
estimated to be in excess of 5000 MW.

Mini-hydro plants have been installed in the Philippines in
small mmbers in the early 1900's. However, it was only in 1947
that a concerted effort was made to develop the enommous potential
offered by our small streams. This programme was short-lived
because large oil-themmal and other power plants could supply cheap
electricity. ™ransmission costs from dozens of remotely located
small sites were also prohibitive.

The rural electrification programme was intensified in the 1960's
with the creation of the Electrification Administration (1962) which
subsequently became the National Electrification Administration
(196S) . The primary cbjective of the NEA was to undertake the rural
electrification programme on an area coverage basis with the electric
cooperatives as the primary medium. The programme aimed to achieve
full electrification of the country by the end of this decade.

When the oil crisis struck in the 1970's, over one million
rural consumers were receiving power unde.r the rural electrification
programme. Most of that power was generated using oil, either from
the plants of the National Power Corporation or from small diesel
units owned by the local electric cocperatives. As a consequernce,
the price of electricity in the countryside was rapidly becaming
prahibitively expensive. Small industries using electricity bequn
to shut down. The goverrment feared the setback of its hard won
cains in bkringing modernization and econcmic development to the
rural areas.

Faced with a mounting crisis, the govermment directed the NEA
to assist the electric cooperatives in the develompment of indigenous
and renAwable energy resources. This was aimed at making the electric
cooperatives self-sufficient in energy and to minimize the delays




caused by the energy crisis in the attairment of the electrifi-
cation goals. In response to this directive, NEA implemented the

THE MINI-HYDRO PROGRAMME

The Philippine Mini-Hy ro Programmne has the primary objectives
of:

1. substituting for oil-based electricity generation;

2. stabilizing and reducing if possible, the price of

electricity for the rural consumers; and

3. establishing Philippine manufacturing of mini-hydro

Several plant development gquidelines flow fram the estab-
lishment of these cbjectives such as:

1. A power plant will be established only if generation
costs will be equal to or less than existing electric
grid rate.

2. Power plants to be developed will be synchronized to
island-wide grids. 1In this way, maximm power po-
tential can be realized to minimize generation costs.

3. The power plants will be owned and operated by local
rural electric cooperatives. This latter consideration
results in decentralized manacenent centers.

4. The power plants are Philippine designed and built.
Ultimately, each will be furnished with Philippine
made equipment.

With these basic concepts, the programme was established in

1979 with an initial plan of installing 300 MW of capacity at about
240 power plants by 1987.

Programme Planning and Implementation

The following organizations administer the implementation of
the Philippine mini-hydro programme:




1. National Electrification Administration

2. Electric Cooperatives

3. Engineering Consultants

4. Construction Contractors and equipment suppliers.

Inevitably the division of tasks among these groups involves
same overlap. Duplication and friction both occur; but not with
great frequency nor intensity. On the whole the arrangement is
flexible and responsive.

NEA's involvement covers the whole development process. NEA
coordinates with the cooperatives and the local ASE in the conduct
of inventaries of potential mini-hydro sites. Sourcing, allocation
and disbursement of funds are also the responsibility of NEA. Plans
are made for a certain periad, say five or ten years ard certain
targets are set. Projects are then prioritized and scheduled to
fit these targets.

NEA conducts the feasibility study which is the prerequisite
for the loan application of the cooperative. It also reviews the
studies and designs made by the AsE firms and supervises and moni-
tors project construction.

To facilitate the implementation of the programme, NEA conducts
training courses to the cooperatives to enable them to identify
potential sites, gather preliminary data and consequently, operate
the plant. Same of the courses being conducted are data gathering
and site selection, contract administration, plant operation and
maintenance, and accmnt.l.ng systems and procedures.

The 120 rural electric cooperatives provide the management
centpes which administer much of the présramme. With their aware-
ness of the local conditions and close contact with the people,
the cooperatives are in a superior position to identify potential
mini-hydro sites and collect the preliminary data needed. Since
the cooperatives hire staff locally, they pay wage rates usually
way below those paid in Manila., They also disseminate infommation
to allevia.te the fears of the rural population on the possible




adverse effects of the project (such as floods and relocation

of people). Negotiation for the acquisition of right-of-way is
also done easily by the cooperatives instead of outsiders like
the contractors. During the canstruction, testing and comis-
sioning of the project, the cooperative staff are allowed to
cbserve and familiarize theamselves with the operation of the power
plant. They are also trained by the consultants and equipment
suppliers to enable them to operate the plant after it has been
camissioned.

A number of private Philippine consulting fimms provide tech-
nical services to the cooperatives and to NEA. These fimms are rela-
tively large and can mobilize the required mmber and type of per-
sonnel, To facilitate the implementation of the program, adjacent
areas or regions are assigned to one firm. This enables them to
investigate nearby sites and detemine the best site to be deve-
loped while conducting the study of a particular project.

Consulting firms work with NEA and the cooperatives on a com
tract basis. With an assurance of continuing assigmment if per-
formance is maintained at a high level, these fimms can develop an
experienced cadre of personnel who know the specific needs of the
programme.

At present, NEA is implementing the .nini-hydro programme with
the assistance of its in-house consultant, the Norconsult, A.S..
The tasks of the Norconsult, A.S. include the review of plans and
studies made by local AsE fimms and building up the capability of
NEA in implementing the programme. Towards this end, they conducted
a seminar-workshop on planning and design quidelines for mini-hydro
which was participated by local ALE and NEA staff. Prior to their
selection as NEA in~house consultant (under ADB), Norconsult worked
with NEA in 1979 (under the grant fram the Norwegian Agency for In-
termational Development). '

The Philippines has a very strong construction industry. There
are a number of private contractors capable of constructing mini-hydro
projects. Hence, project cunstruction is not a problem. Normally,
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the responsibility of Philippine contractors covers the hauling
and delivery of equipment to the project site, construction of
civil and electro-mechanical works, installation of equipment,
and testing and camissioning.

Contractors are usually based outside the project area.
Whenever possible, only key personnel are brought to the site to
administer the construction work. The rest of the staff/labor are
hired locally, generating employment to the rural areas.

The plans are to develop the mini-hydro programme relying as
much as possible on indigenous resources and expertise. At the
start of the programme, there is a heavy reliance on imported
equipment. But as the programme matures, local manufacturing will
have the opportunity to develop their technology and expertise.
Hopefully, the Philippines will have established a viable local
mini-hydro industry capable of meeting Philippine needs after the
first phase of the programme is camwpleted.

Programe Status

In line with the initial 300 MW programme established in 1979,
the NEA, the electric cooperatives and the local consulting fimms
work hand in hand in the conduct of reconnaissance surveys and fea-
sibility studies of the potential mini-hydro sites. As of 1982,
feasibility studies for 95 sites with an aggregate capacity of
131 MWW have been campleted. Based on these studies NEA approved
the loan applications of the electric cooperatives for the develop-
ment of their respective potential mini-hydro sites.” These loans
amounted to P1.851 M (over $90 M). Purchase orders for 77 sites
(100.2 MV) were issued to British, Chinese, French ard local equip~
ment manufacturers. Of these, 14.4 M/ for 13 sites have been ins-
talled. (The description of these plants is shown in Annex I).

Since most of these equipment are procured through loans nego-
tiated during the early years of the programme, they are now ready
for installation. With the present econamic condition of the country,
however, local funds for their installatiop are very limited.




The thrust of NEA now is to seek furding for local cost
and the review/updating of its campleted studies for mini-hvdro.

NATIONAL ELECTRICAL ENERGY PROGRAMME

In the electric energy sector of the Philippines, there are
two govermment agencies mainly responsible: the National Power
Corporation (NPC) and the NEA. The NPC is responsible for the
generation and transmission of electrical energy. The distribution
of electricity is undertaken by the electric cooperatives, the
Manila Electric Campany (MERALOD), other private systems and some
municipalities. The NEA provides financial, management and techni-
cal assistance to the rural electric cooperatives. It is also a
requlatory agency that 'grants electric franchises, establishes rates
and supervises the operations of the cooperatives.

At the end of 1986, electric grids cover almost every major
island, linking together all the mmicipalities. About 48 percent
of households have been provided with electricity, covering 57 per-
cent of the villages. These villages are located in 92 percent of
the mmicipalities in the country.

The development of energy resaurces and electric grids were
first concentrated on mainland Luzon and Mindanao. There was also
a heavy dependence on oil until the oil crisis in the 1970's. The
table below shows the sources of elactrical energy as of 1986:

Energy Source Capacity (MW) Energv Gen.
(MMBFOE)
0il/Diesel 2699.9 13.74
Hydro . 2142.3 10.46
Geothepmal 894.0 7.93
Coal 534.7 4.51
Non-Conventional Sources 191.1 1,97
Total 6462.0 38.62

-
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Of the 2,142.3 MW total capacity of hydropower plants, 20.2 M4
(about one percent) are mini-hydro. The data on the plants installed
under the old mini-hyiro programme are not complete. Only five plants
under the NPC ard the 13 plants campleted under NEA are included in
the preceding table.

The draft Mediun-Term Philippine Development Plan for 1987-
1992 showed a rise in the indigenous energy supply mix from 48.9.
milljon barrels of fuel oil equivalent (MMBFOE) in 1987 to 64.0
MMBFOE in 1992. The cummulative installed generating capacities
of power plants wilil expand fram 6,546 M4 in 1987 to 7,114 M4 in
1992. Nonconventional energy will be contributing 40 percent to
total irdigenous energy by 1992, reducing the oil import depen~-
dency ration fram 49.4 percent in 1985 to 47.2 percent in 1992,

During the initial plans for the mini-hydro programme, a
target of 300 M7 was set. However, because of the limited funds
available and the low cost of fuel o0il in mid-1980's, the target
was reduced fram 300 M to 100 MW. Hence the share of mini-hydro
plants to the total installed capacity would be 1.50 percent by
1992,

The 100 W mini-hydro plants appear to be negligible as cam-
pared to over 7,000 MW total installed capacity by 1992. However,
mini-hydro plants are located mostly in small islands, which are
not reached by power fram bigger plants. Usually, the only alter-
native source of power in these areas is oil-themal plants. The
high cost of fuel makes the cost of power very expensive to the
people in rural areas. This also adds to the problems of financial
viability of the cooperatives, With the efficient operation of mini-
hydro plants in remote areas, the pecple are assured of cheap and
reliable power which is free fraom foreign exchange risk and world oil

supply shortages.

DOMESTIC PRODUCTION OF MINI-HYDRO BEQUIPMENT

In response to the directive of assisting the electric coope-
ratives in developing their mini-hydro potential, NEA met with local




-

manufacturing firms and foreign equipment marrafacturers and sup~
pliers in 1979. The local firms were briefed on the cbjectives
of the programme and the possibility of manufacturing the required
equipment, to expedite the implemeritation of the programe. Dis—
cussions were held with foreign manufacturers for the supply of
mini-hydro equipment and the possible joint venture with local
fims. Of the manufacturers from the United States, People's
Republic of China and Burope, it was considered advantageous to
have a joint venture with China because of the following reasons:

1. China's experience in the installatiori and construction
of small hydropower plants in the last three decades

2. installation and construction of mini-hydro facilities had
been carried in China at the village level, while U.S.
and Buropean installations used skilled labour and
trained engincers. Chinese sets in smaller capacities
were considered more adapted to Philippine rural corditions.

3. the manufacture of smaller sets in China had been carried
out at the canmmne (small/mediun-sized industry) level.
Bnployment of the Chinese technology will make possible
the establishment of several dispersed mini-hydro plants
in the country, in line with the policy on industrial
development.

4. the low cost of Chinese equipment justified the efficiency
‘trade-off.

The Minister of Industry then recamended the following: ex-
ploration of the establishment of a joint venture employing the
Cldinese technology on mini-hydro before entering into any agree-
ment with a U.S. or European campany; that equipment be imported
in the meantime, from most campetitive sources for each particular
size needed; and that the primary responsibility for the exploration
of such venture with China, as well as the specifications and eva-
luation of sets to be imported, be assigned to the NEA.

A series of meetings between the Chinese and Filipino delega-
tions were held in the Philippines and China following the approval
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of said recommendations. The Atlantic Gulf and Pacific Campany of
Manila, Inc. (AGeP), the Engineering Equipment Incorporated (EEI) ard
the Philippine Electric Corporation (PHILEC) expressed their interest
to aocguire manufacturing technology fram China. During the visit of
the Mini-hydroelectric Survey Delegation of the Philippines to China
in November 1979, the two countries agreed. among others, on the fol-
lowing principles:

1. The foms of cooperation between China and the Philippines
were technology transfer and cooperative production.

2. As the Philippines acquired the ability of mini-hydroelec-
tric equipment m'arnfacmring, China would like to prowvide
the Philippines with cauplete sets of mini-hydro equipment
ard/or campletely knocked-down assemblies and/or parts and
components as well as the technical services for assembly,
erection, adjustment and testing.

3. i\cormeteagreatentwnﬂdbefonmlateiafterﬂnedism-
sion between AGSP, EEI, PHILEC and the Hangzhou Electric
Bquipment Manufacturers.

4. During the period of cooperation, China would be sending
their experts to the Philippines to provide technical
assistance and training as required and mutually agreed.

5. On a government to govermment basis, China would like to
offer the Philippines their favourable price and temms of
payment on the basis of equality and mutual benefits.

A timetable was set to facilitate the realization of the mini-
hydroelectric piojects in the Philippines. In February 1980, negotia-
tions for the following were concluded:

1. Licensing agreement between the China National Machinery
and Equipment Import and Export Corporation (OMEC) and
AGsP for the manufacture of hydraulic turbines;

2. Cooperative production agreement between the QEC, the

: Hangzhou Electric Equipment Works and PHILEC for the

manufacture of generators; and

3. Agreement of cooperation between the CMEC and the NEA on
the financing and supply of mini~-hydro generator sets.




-10 -

Ir addition to these, EEI and PHILEC entered into licensing
agreements with Voest Alpine of Austria and Barbers of Canada,
respectively.

Of the ariginal 300 MW target capacity for implementation in
1980 - 1987, 163 MW was to ocame from local sources. Unfortunately,
the capability of the cauntry to finance these projects had been
impaired. Only onz project has been campleted under the joint ven~
ture between the local and foreian equipment mamfacturers. Based
on its licensing agreement with the QMEC, AGeP won a bidding for
the supply of equipment for the Balongbong mini-hydro project.
The equipment consisted of two units of 900 kW impulse turbine.

A series of technical discussions was held between the OMEC
and AGSP cn the approach to the project. Agreements were set in
the mamufacturing programme to satisfy the technical and delivery
requirement of the project, as well as the capabilities of AG&P.
A team of five AGEP engineers was sent to the QfEC factory to dis-
cuss the details of the design and production methods. CMEC, on
theotherhard,semateauoffmxrengineerstothews}w
during the manufacturing stage. During the installation and com
missioning of the project, OMEC sent a t=2am of specialized en-
agineers to -

1. train the AGEP and cooperative personnel in the
proper installation and operation of the equipment;
2. set up a training programme for repair and maintenance;
3. assist in the calibration/testing and comissioning; and
4. evaluate areas of improvement in the implementation of
the local manufacturing programme.
Considering that this was the first project under the agreement,
same camponents were nanufactured at the AGSP shop, same in China,
while the rest were sent to the Philippines campleteliy knocked~
down.

Considerations for Damestic Manufacturing

The possibility of indigenous fabrication of mini-hydro -
equipment is one of the elements that make mini-hydro attractive.




Damticmanufacturecanbeawaytosavehothfo:eignadw:ge‘
and local currency. This is due to the fact that most conven-
tional small turbines are individually made and have high labour
content. Thus, many countries, specially those in the Third world
are locking to local manufacturing programes to bring down the
costs of mini-hydro develogment and application.

A mmber of things must be considered in deciding whether
a country should have a local mamfacturing programme or just
import from existing suppliers. Some of the most important consi-
derations are:

Co«i\trxc:ordidors. Hydropower projects are, by nature, site
specific. The physical chara .eristics of a comtry's hydrologic
resources and its demographic shape determmine the characteristics
of the mini-hydro programme.

There are countries where the population is relatively sparse
and far-flung; mountainous, with many streams and rivers of almost
infinite variety in flow and head. The need for electricity is for
basic lighting and very light household industries like sewing and
hardicrafts. In such a case, it is difficult to conceive of grid
inter-connection. Consequently, unit sizes will be low, and sop-
histication of control is not required.

There are also cauntries with relatively long history of SHP
experience, extensive and sophisticated grid system, and with pre-
daninantly grid connected possibilities for SHP. Same ocountries,
on the other hand, need SHP to supplant and supplement grid enercy
saarces which are less efficient or more wasteful of precious foreign

exchange.

Depending on the needs of a specific SHP programme, and the
capabilities of a host ocountry, one can detemmine what kind or ki..us of
equigwent are required and in what proportion. Same SHP programmes
call for low'pcwer systems for isolated requirements; same require
more technically difficult, higher power and more camplex system for
the grid connected or large isolated application. With the low power,
less techni&ally demanding need, it is possible to envision units
requiring very low devels of skills in fabrication.
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Equipment Alternatives. Many countries have neither the fi-
nancial nor technical resources for more demanding alternatives
to local fabrication of SHP equipment. Flitunately, much work
has been done in this area. Today, there are many low cost
alternative designs which will at least allow these countries
to begin to avail of their indigenous power sources and perhaps
at a later date build up to a more sophisticated program.

One of the simpler approaches has been to take a pump
and convert it to turbine. This can be more easily done, of
ocourse, where pump manufacture is carried on within the country.
Moreover, the conversion of relatively low-cost imported pumps
can also be done quite cheaply within the countrxy. Many group
manufacture, in fact, have offered conversion assistance.

If the requirements of a country are on a h gher level,
an inventory of its human resources and production capability
is required and this will be covered in a subsequent section

the possibility of developing production of materials or
equipment not produced within the country should be considered
if justified by the market.

Standardization. Standardization is necessary when one
conceives of electrical interconnection of a small hydro unit

with several others in a local grid or on a national grid. It
is impossible to achieve any meaningful interconnection other-
wise,

The standardization of relatively low-cost, low powered
units, manufactured and fabricated by small village workshops
and intended for stand-alone operatian, does not regquire
standardization.

When volume of production begins to reach higher numbers
that will allow standardization, it can significantly reduce
first-cosi and engineering effort as well as facilitate repair
and maintenance, and reduce operating cost. Indeed, standard-
ization can be applied brovadly across the whole system to encampass
not only the turbine but generator, switchgear, governor, auxiliary
systams, electrical systems and components, even penstodks, gates
and valves.

Material suprly availability can also influence the capit.ai
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cost of a SHP local manufacturing program. Bjuipment design and
engineering should therefore consider as much as possible locally
available materials ho save on foreign currency amd reduce
capital costs.

Technical Support Required. The machinery and skills
required to begin local production of SHPe.equipment is quite
extensive. If a country already has same metal fabrication
capability, the local fabrication of SHP mechanical equipment
does not pose a serious problem in purely technical or physical
temms, If these facilities and skills are not present, low
cost low technology designs are now available which at least
allow the initiation of local fabrication.

1. Production Facilities - unless the intent is to export,
very few local markets have the volumes necessary to support a
"greenfield", dedicated plant, intended solrely for SHP. The
more pragmatic approach is to see if SHP manufacture can be
installed as an adjunct to an existing production line, such as
workshops making ships, tanks, pumps or other industrial shapes
and containers fabricated out of heavy metal. In addition to
bending, shaping, cutting and welding, founding capability is often
useful though not necessary. Testing facilities are also useful
but not necessary especially if an existing, proven design of
known characteristics, is used.

2. Skills - SHP is a basic and relatively simple technology.
However except again for the most elementary designs, same degree
of basic technical skill should already be present if a local
fabrication progr’an is to enjoy a greater chance of success.
Cutting,” shaping, bending, welding and steel castings should be
familiar to sufficient mmbers of warkers and engineers to allow
focys and concentration on the jaob of producing SHP units or
cavponents.

Two factors generally bringing this about:

1. A broad based educational system which embraces both
professional education as in engineering ard,

2. technical skills as in welding, cutting and or shaping
of metals due to the existence of feeder industries that support.
and require the application of such skills.,

Obviously, these conditions are difficult to duplicate or
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generate over a short period of time.

3. SHP Technology - Specific SHP knowhow, such as design
of equipment, or correlative skills of site evaluation is not
generally available to less developed countries. Consequently, -
these skills must be obtained, bought, through licenses, or
through other institutions such as INIDO or SKAT.

Adaptation of existing designs, or of parallel technology,
su:haépuq:s, to SHP has been successfully attempted by many
countries. Often, however, the "imagineering” necessary for such
adaptation is not present if only because &i sheer lack of previous
experience. What isverycummtoaﬂstemuanmajbetotally
unknown to others.

4. Special Facilities Required -~ Specmhzed equipment
and facilities for SHP reduction are few, and are not always
imperative. Testing of mechanical apparatus, such as turbine
capacity and efficiency is really only necessary if the designs
are new and untried and if the application is relatively critical.
Otherwise, SHP application can handle a fairly wide range of both
capacity and efficiency deviation without undue concern. If
electrical apparatus manufacture is attempted, then demands of
safety dictate that generators, transformers and other auxiliaries
oconform to indicated standards and be tested accordingly.

5. Training Needs - For both post praduction and possibly for
praduction needs, a developing country should definitely consider
~ training as an integral factor for local production. There is a
need to insure an adequate supply of production workers as well
as maintenance personnel for the operation of thé units., it Is easy
to lose workers to more lucrative markets (the M.Uddle East, ‘or exam
ple). Since SHP equipment are designed for long :I.ife, sound main-
tenance of SHP equipment is a major ingredient in‘ a successful
program. Local fabrication can be a positive factor in that the
production process can be cbserved by operating and service person-
nel. In addition, training should take into account the needs for
supervisor and management as well as technical skills relative to
the fabrication of SHP equipment. Often this can be addressed thru
formal seminars and workshops both local and international. As -
the skill levelm on the job training, is generally regarded as the
most effective instrument,




-1 -

Econamic Oonsideratians. Nonetheless, the most often cited
reasons for procesding with local manufacture are econamiC reasons.
Lower unit costs and reduced foreign exchange needs are strong
incentives for any developing country, not to mention the oppor-
tunity to gainfully employ more people and add to the nations
technical wealth. However, unless one is careful, these can prove
to be illusory. )

1. Capital Cost - The capital cost of a manufacturing
plant can generally be justified only if, to same degree, the
infrastructure for local fabrication is already in place. In other
words, if there are already a mmber of iocal campanies in
existénce with sufficient capability and excess plant capacity in
metals fabrication, electricals, or foundry. This is because in
aJmstwerycmmtrythebotalmérketa:ﬂmitvolmemtential
of SHP equipment is only in the several hundred; very few can
number in the thousands. If you factor in capability to pay for
the entire SHP program, the annual and total unit volume potential
becomes very smail indeed.

2. Savings - Generally, it is cheaper to produce small turbines
in developingoountries because the manufacture of turbines is mostly
carried out by batch production and considering the lower laber costs
of such countries.

While this may be true for turbines, it is not necessarily so
with same other mechanical appurtenances such as gate valves, or
electricalssuch as generators, transformers and controls. This is
because these camponents are sued in wider markets and not solely
SHP, and consequently enjoy larger volumes. This makes them more
susceptible to cost improvement arising out of proper jigging,
tooling and so on, investments in productivity imprwmg capital
equipment. Consequently, it is difficult to match the cost of
suwch products, produced in volume in the industrialized countries.

3. Foreign Exchange Savings - Especially to us in capital
scarce developing countries, the lure of savings in foreign
exchange is a siren song, Local fabrication definitely cuts down
on foreign exchange needs. '

What must be kept in mind is that there are costs to this too:
slower start-up, snafu's for new operations, cost of new or
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incremental plant, training, and productivity loss and funding of
capital or plant equipment, raw material, and purchase of end
product.

Socio-Political Considerations. All programs of national or
internationalscope must contend with socio-political camplexities.
Social benefits may sametimes outweigh marginal econamic gains;
locational decisions are sametimes swayed by sheer political muscle.

Funding. Funding is crucial to a successful local SHP
fabrication program of any breadth and consequence. In the case of
a poor, cash short developing country, cash is the rarest camodity.
Interest costs in country therefore are invariably high. Many
already have unacceptably high foreign debt. So while conditions
of "costs" and "foreign exchange savings®™ favor local fabrication,
the crucial question is one of "Cashflow”. The ultimate buyer,
the public or private utility in most cases cannot pay in cash nor
borrow profitably at the high rates of interest prevailing in country.
The utility can pay for equipment out of efergy sales if given 10 or
15 years to pay, Otherwise, no.

The principal prablem therefore is to improve the buyer's
"capacity to pay". This "capacity to pay" can be improved anly in
long tem borrowings or equity. Capital can be sourced internally
within the country or fram other countries or agencies.

Philippine Conditions

We could say that the above factors have been considered in
the plan of the Philippines to establish a local manufacturing
industry for small hydro equipment. We have existing facilities
and technical skill capable of fabrication of these equipment.
The techrology has been acquired fram China, Canada and Austria
through the licensing agreements entered into by our local
manufacturers, However, problems have arisen fram the capability
of NEA and the local cooperatives to pay for these equipment.

The rest of the projects which were supposed to utilize
locally made equipment were defecred, primarily due to lack of
funding. Local cost was needed to install the imported equipment
procured through foreign loan. In the case of locally manufactured
equipment,, the proposed damestic loan did not materialize. Herce,
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fading was needed forbot.htheequiptentarﬂomstnx:timcost_.
Simesitsﬁnidxwinuakeuseofmportedequipnentneededless
additimalfmﬂmg,ttnseweregivenhighetprioritytrantheotler
Sites.
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