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I. THE OPPORTUNITY - THE MARKET FOR KINI HYDRO IN THE PHILIPPINES 

A 1/ -• The NE.IF Programme 

Waterways were used as sources of power In the 

~hll lpplnes as early as 1900s. The earliest known 

hydroelectric project was a small Installation built 

In 1914 at an Amer:can base, Camp John Hay In Baguio, 

In the northern Phf llpplnes. As of 1977, thirty 

known small hydroelectric projects we~e In operation. 

The development of these hydroelectric projects, how-

ever, was slow ~nd sporadic. The devaluatfon af 

Ph 11 I pp I ne currency t n I 962 Increased 'th• •cost of 

Imported equipment and materials for mini hydros. 

As a result, minor projects (below lOOOKW) were 

cons I de red uneconoml ca I to ~eve lop. The governinent' s 

program In the 1960s and 1970s, the\ concentrated 

In large part on major power projects -- hydroelectric, 

dlesel, thermal and geothermal. 

With the advent of the oll crisis and the rapid escala-

tfon In the price of oil, pol Icy emphasis was placed 

on seeking alternative sources of energy that are 

Indigenously abundant and regenerative In form. The 

economics of power production from streams and rivers 

were re-examined. 

1/ NEA - National Electrification.Administration. 

l 
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In response, the National Electrlflcatlon Ad~lnlstratJon 

(NEA), Initiated a program to develop electric gene­

rating capacity utilizing Indigenous water power 

resources primarily to lessen the country's dependence 

on oll and to develop a lower cost source of electrlcal 

energy for the rural are~s. 

The long-range objective of the NEA Is to attain the 

total electrification of th• country by 1990 and to 

provide electrification to all barrios by 1984. 

At present, over 4,000 sites have bean Identified for 

pos,lble hydro exploltatlon. Up to 1987, a total of 

300 MW In rncremental capacity, with a value In 

terms of equipment alone of r1.5 B, Is programmed for 

avallablllty to roughly 3M households. (EXHIBIT I 

projects the development plant for mini hydroelectric 

projects on a yearly basis up to 1987; EXHIBIT 2 shows 

the development plan by region>. 

Although flnal sites are y9t to be selected for the 

full 300 MW, about 100 sites with en estimated potent!~I 

of 120 MW have been Identified. 

l 
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Todete, twenty (20) mini hydro projects with eggr~gate_ 

capaelty of 25 MW era under construction. PurchAse 

orders have been Issued for 76 sites with a rote! capa­

city of 95 MW. Equipment have been delivered for 21 

sites with capacity of 26 MW. Feasibility studies have 

been completed for 94 sites with an estimated capaelty 

of 116 MW. 

By early 1980, the NEA had equipment loans from France, 

the PROC, Norway, and the Federal Republic of Germany, 

In addition to tts support from the united 1tin9dom 

for the development 

of mini hy~ro projects. The NEA Identified specific 

projects with a capacity of 148 MW to be funded under 

the loan agreements and prepared e mep showing the 

proposed development of sites under the various loan 

packages. 

8. The Private Sector 

The private sector market for mini hydro Is comprised 

primarily of large companies, such as mines, sawmllls, 

and food processing firms located In areas not served 

or adequately provided for by the National Power Corpo­

ration. Mini hydro presents a less costly power source 

alternetlve since most of these firms generate their 

own power at relatively high cost wit~ bunker or dtesel 

fueled reciprocating engines. 
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However, the promotion of mini hydro as a lower cost, 

alternative source of power In the private sector Is 

I lmlted by the fact that approve ls have to be s~curad 

from NEA and the National Water Resource Council for 

the right to develop waterways Into electric generating 

power for private use. 

C. The ASEAN Market 

During the Third Meeting of the ASEAN Ministers on 

Energy Cooperation held In Mani la on October 6-8, 1981, 

one of the agreamen'ts reached ~as to promote ASEAN 

cooperation In the flald of micro/mini hydro development, 

Among othP~S, this Include the supply of equipment 

or contracting services when required on a preferantlal 

basis among ASEAN member countries. An ASEAN Mini Hydro 

Information Exchange (MHINEX> program was established 

which requires the exchange of Information among members 

regarding al I t~nders or requests for services or supply 

of equipment scheduled or proje~ted. 
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II. THE RESPONSE - THE LOCAL MANUFACTURING PROGRAM 

A. Ratlonala of a local Menufacturfng ~rogram 

Tradltlonally, the Imported Input Into power proj•cts 

comprise• substantial slice of the total project cost, 

about 60S - 70f. T"e plans, however, ere to make the 

mini hydro program virtually IOOS local Input within the 

medium term. This move has been spurred by the realiza­

tion that It Is possible to ultimately develop th• mint 

hydro program from Indigenous resources and stlll 

maintain efficiency and low cost. 

Within the Philippine context, the charar.terlstlcs of 

the mint hydro program which make local participation 

viable.ere: 

e> the number of power plants programmed for 

construction presents a large enough potentlal 

market for local equipment manufacturers, 

enabling competitive manufacturing costs. 

b) the technology required for th~ manufacture 

of mini hydro equipment Is r~lettv9IY tlMple and 

within th~ l~v~I of ~xlstlng engineering eMpertl~e 

and technical capabl I lty. 

l 
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c) there are alr9ady a number of local companies 

In existence with sufficient capabf llty In 

foundry, metals fabrication, electrlcals, 

ctvll works and 3tructurals. Wh•t ,rb~en~I~ 

Is n?t a•el(~~•~ tncelty Is 9 ·t~bor~tory 

t.3stlnlt fnelllty for •tnl ·hy::'ro. 

d) the costs of lndf vldual power plants are low 

enough to permit the mistakes of learning to 

take place, without Jncurrlng unacceptable losses. 

B. Benefits cf a Local r-4anufacturlng Progra• 

In addition, a local manufacturing program for the 

Phf llpptnes brings with It major benefits: 

a) self-reliance, theraby ellmlnatlng dependence 

on foreign sources for mini hydro technology; 

b) conservation of precious foreign exchange 

required for Importing mint hydro equipment. 

During the Initial six-year, an estimated 

Sl50M wlll be saved In foreign exchange; 

c) the development of local engineering and 

construction expertise; 
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d) reduced capital costs --- S600/KW for local versus 

Sl,000/KW from western sources; 

e) Improvement of the utl llzatlon of existing 

plants; 

f) creation of lndlgenou~ employment: 

g) creation of a potential export, dollar earning 

Industry; and 

h) development of related supply Industries such 

as electrlcals. 

As local technology and manufacturing capability evolve, 

It ts expected that mini hydro power plant costs wtl I be 

greatly reduced and thus making ft more competl~lve than 

other alternative power source~. 

C. Existing Local Power Plant lnstal latlons 

Whtie inost of the electro-mechanlcal equipment already 

Installed were Imported, local manufacturers have suppl fed 

soma equipment to NEA. 

Presently, three Cl> power plants, namely, BALIGUIAN, 

COYAO-YAO and DAWARA, with an aggregate capacity of 

I MW, were designed, manufactured and lnstal led using 

Phllfppln• technology, In very large measure. 

l 
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These plants were Installed and manufactured using 

Phlllpplna design, except tor some electrlcal compo-

nents. By late 1984, there should exist In th• 

P~lllpplnes a tested capablllty to manufacture a 

wide range of mini hydro equipment. (Please refer to 

EXHIBIT 3 - Details ot Phlllpplne designed and Installed 

mini hydro power plants>. 

O. Transfer of Technology 

I. Licensing Agreements 

With the encouragement and support ot the NEA, 

the private sector committed Itself In support 

of the mini hydro program. 

To develop expertise In the manufacture of 

mini hyd~~ equipment, several companres entered 

Into tech~ology transfer agreements. 

In Apr-Ii l~~o. Atlantic, Gulf & Pacific Company 

of Mani la e~tered Into a licensing agreement with 

the CMEC of People's Republlc of China for the 

transfer of technology In the manufacture of •Int 

hydraulic turbines between 100 KW to 5,000 KW. For 

•ur-b r n.-~ ,w,.r- -; . ono KW, AG&P t I ed up w I th Escher 

Wyss of Switzerland. 



\. 

I 
- 9 -

There are a number of other local companies who 

have obtained access +o foreign know how through 

cooperative production and llcansfng agreements. 

2. Areas of Consideration for Technology Transfers 

Based on Phf llpplne experience, the following 

areas of consideration should be looked at In 

choeslng the tech~ology source: 

a) Product Mix - this basically means that the 

product offering, In terms of type/model 

and capaclty.~anga should coincide with the 

requirements of the mini hydro program. 

b) Engineering standards - this refers to the 

eompatlblllty of the I !censor's onglneerlng 

standards to those which are accepted and 

used Internationally (such as ASTM/A.SME). 

AG&P's experience with CMEC of PROC which 

uses IEC standards relates Initial dlfflcultfes 

In translating and adaptlng the Chinese 

standards to locally accepted engineering 

startrlards. 

l 
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c) Communication - the spontaneity and ease o~ 

communication flow between the giver and 

recipient of the technology transfer Is 

Important. Again, drawing from AG&P's experience 

with a Chinese I lcansor, the la~guage barrlsr 

problem crops up In Instances such as Interpre­

tation of technical drawings and brochures, 

during training and du~lng negotiations. 

d) Guarantees - this refers to the licensor's 

guarantea of the equipment's performance, 

In terms of efficiency and output; and 

against manufactur!ng defects by the llcen~ee. 

e) Royalties - technology transfers In the 

Phi llpplnes are closely monitored by the govern­

ment. For~lgn exchange remittances are usually 

subject to government regulations and therefore, 

the I leans Ing agreement should ta~e Into co~sl­

deratlor questions Ilka the amount of roy~l+v, 

the minimum volume of production required for 

such ro.,elty, and manner cf remittance to 

; I can sor. 

E. Problem Areas In lmolamentatlon 

The promotion and Implementation nf local manufacturing 

program for mini hydro In the Pttl llpplnas howeve:-, 

l 
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Is not without problems: 

I) flnanctn_g 

The success of the locel menufecturlng progre~ 

depends on the avellebll tty of long term credit. 

It has been establ !shed that small hydro projects 

cen be vlable and generate power below current 

NPC rates If suttable flnancl~g Is avellable. 

<EXHIBIT 4 - Computed Cost of Power at Various 

Financing Terms>. 

As a result, the :~EA has rel led heavl ly on 

Imported equipment, prlmarlly because of the 

con c es s I on a I f l na n ~ I n g terms , t I e d I n w I th the 

supply of thesa equipment. CPle•s• refer to 

EXHIBIT 5 - Foreign Financing Terms to NEA). 

To shift from foreign to local sources, the NEA 

must be abl3 to secure f lnanclng for locally 

sourced equipment competitive with foreign 

offerings. 

Based on NEA's develorment plan, this means funding 

of about f'i53'·~ for equipment purchase with a 

proposed +~rm~+ rn-15 years and an Interest rate 

of not excaedlng IOS. 

l 
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As It presently stands, the NE~ can only purchase 

locally what can be covered with the long-term 

financing 1t was able to secure so far --- '60M 

or an equlvelent 12,000 KW. In terms of number of 

units, this Is approxlmetely equivalent to 24 units 

at an average of SOOKW. 

2) Design and Volume Limitations 

Because of funding and soclo-polltlcel conslderatlo"s, 

site selectlon of mini hydroalectrlc plants ts not 

definite nor sufficiently advanced. Therefore, It 

Is dlff!cult for toca. manufacturers to plan 

the exact models of equl~ment to be manufactured. 

This lnabl llty to standardize designs tend to 

make loca: manufacture at this stage uneconomic. 

further, for local manufacturing to be vfable, 

the number of mini hydro equipment planned for 

lnstal latlon by the NEA should be enough to 

sustain production. Due to lack of financing, 

however, NEA's schedule Is lass than f lrm. This 

uncertainty does not al low for plannfng on th~ 

part of local manufacturers and certalnly not 

conduct""'"'"' ,....,m,.,,+ ..... .,-t of company resources. 
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I II. CONCLUSIO~S 

The private sector has given Its support and commitment to 

the Phlllpplne mini hydro program through the local manufactDr'~~ 

program. For It to ba vl~ble, however. there are so111e 

prerequisites needed: 

a) Consistent Government Polley 

The local manufacturing program needs a market base 

which must be a) substantial -- for the vanture to 

be economlcal ly attractive 3nd feaslble, and b) falrly 

constant -- to al low for long-term planning. 

In this connection, there Is a naed for the government 

to come up with a definite, clearly drawn out program 

which wlll be the basis for the local manufacturers' 

planning for Investment. The local manufacturers' 

plans and directions would be ~10re positive If based on 

a national program which Is fntegrated and consistent, 

and not subject to change In short periods of time. 

b) Need for Long-term Credit 

The principal constraint In obtaining •lnl hydro buslnesc 

for local manubcturer, Is the lack, domesttcal ly, of 

long term, low cost financing. 
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The NEA has decreed that sales of power for mini hydro 

plants must be at rates low enough to be compe•ltlve 

with altarnatlve energy sources. Generation cost lower 

than NPC-supplled power Is only possible with financing. 

Foreign manufacturers ~re supported by their respective 

governments by providing NEA with very llberal terms. 

For local manuf~cturers to compete successfully with 

foreign suppliers and meet the hurdle rates Imposed by 

NEA, government Intervention and support Is required to 

make available to these local manufacturers long-term 

funding. 

c> Existence of Local Infrastructure 

The success of a local manufacturing program for ~Inf 

hydro equlpme t presupp~ses that loc!I ca~ablllty In terms 

of basic tech~1logy required for mini hydro equipment 

manufacture, e.g. casting, weldln2, machining, testing, 

etc., Is alrtJDdv In existence In ono country. 

On the assumotlon that the progran for mini hydro deve­

lopment In any co,intry Is flnlt2, It wlll therefore be 

difficult and economlcai ly not feasible to put up 

a plan~ ~nlAlv dP~ 1 r••Arl ~o tho manufacture of mini 
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hydro plant. When the mini hydro program hes been 

co•pleted and Its objectives accomplished, then It would 

be aasy for the local manufacturing firms to shift 

Its resources to the manufacture of other product I Ines 

which wll I make use of Its acquired technology and 

plant capacity. 

IV. RECOMMENDATION 

Mint-hydroelectric projects are Intended to make a distinct 

contribution to the energy development program. It promises 

rural progress and development through a reasonably priced 

an~ dependable energy supply. 

For tho country to maximize the benefits arising out of this 

program. there Is a need to further accelerate the promotion 

of local design and manufacture of mini hydro equlp~ent and 

ancl I larles. 

To be able to do this, the fol towing problem areas need to 

be tooked at and acted on: 

I. Long-term low cost financing- to enable local 

•anufacturers to compete with foreign-suppl led 

equipment and to be able to meat the hurdle rates 

l111posed by NEA. 
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Further'910r•. the govern111e.1t shou Id be ab I e to 

extend an u•brella of Incentives to manufacturers 

to uke the local. f,_brt.catlon ·prograt.1 f lna•clal iy 

attractive. 

2. Evaluatlon of e,cono•lc l111pa.c:.t - to just!fy th• 

pr~tlon of local •fftl ~ydro lnd~stry, th• NE~ ... 
shou.ld •n;ftor th• •In.I hyd_ro -prosrr•• a·nd •v•~••h 

the econo•lc l•pact -~ quen~ltatlv•I- end qMall~ 

t1tlvely of local versus l•portad tec~llOtotY· 

This way request for government suppor't ~n tarllS 

of tundfag can easlly be supported and jdttlfled. 
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SCHEDULE OF PHYSICAL TARGETS EXHIBIT 1 

1981 - 1990 (MW) 

1981 1982 1983 1984 1985 1986 1987 1988. 1989_ 1990 Total 

UK I 7 3 4 9 3 27 
PROC 5 18 21 20 14 78 

-FRANCE 4 5 9 
_GERMANY 2 2 
•JAPAN 4 4 ..... 

" .NORWAY 5 5 
ADB 4 4 8 
LM I 2 3 4 5 15. 18 18 18 84 

-UNCOMMITTED 10 24 24 25 83 

TOTAL 18 29 40 42 42 42 42 43 300 

__J 
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EXHIBIT 2 

SCHEDULE OF PHILIPPINE ~INI HYDROELECTRIC 
PROGRAM DEVELOPMENT SY REGION (In MW) 

Number 
of RI vers 

and 
Streams 1981 1982 1983 1984 1985 1986 1987 TOTAL 

LUZON 
-r.Qfon I 39 3.34 2. 30 5.91 9. 70 2.67 I 0. 14 16.58 50.64 

Region 11 26 3.56 5 . .t2 7.80 6.90 7.72 20.98 52.27 
Region II I 24 2.28 2.00 8.7C 5.50 7.40 9.22 5.94 41. 04 
Reg I din IV 19 2.50 2. 70 3.70 9.35 5.60 3. 16 27 .0 I 
Region v 16 3.54 3.5-! ~.I 0 0.80 I I. 98 

Subtota I 124 9. 18 15.76 20.85 30. 80 27.12 32.68 46.66 18J.9S 

VI SAY-AS 
R•gfon VI 24 6.03 I. 98 2.5~ I. 50 3.50 9.06 8. I 0 32.67 
Region VI I 18 0.50 4.25 2.40 2.80 3. 10 3.30 16. 95 
Region V 111 il 0.94 8. 7! 7.60 0.75 h1Q. 19.73 

S ubtota I 56 Ll2 11. 22 14.35 4.65 6.30 14.46 I I .40 69.:35 

MINDANAO 
r<eglon IX 5 I .00 0. 51 6.20 7.71 
Region X 11 0.20 I. 80 2.80 6.20 0.28 I I. 28 
Region XI 14 0.80 2.00 2.86 8.99 2. I 0 3.00 19. 75 
Region XI I 16 I .00 .hll ~ 1.:..§.! 14.99 

Subtotal 46 0.00 2.00 4. !30 9.72 2 ! . 75 lh!J. 3.28 53.73 

TOTAL 226 16.15 26.98 40.00 45.17 55.17 59.32 61.34 306.13 
••• aaaa• aaaas ••a=~ a•••• ••••• ••••• ••••• •••••• 

Source: Nat Iona I Elect~! fleatlon Administration 
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EXHIBIT 3 

DETAILS OF PHILIPPINE DESIGNED AHO/INSTALLED 
MINI HYDRO POWER PLANTS 

BALI GUIAN RI VER 

location 
Gross head 
Net Head 
DI scherge 
Capacity 
Type of turbine 
Type of scheme 
Distance from the 
elactrlc cooperative 

COY AO-YAO 

Location 
Gross hea·d 
Net Head 
DI scharge 
Capacity 
Type of turbine 
Type of scharr.e 
Distance from the 
electrlc cooperative 

£)AWA RA 

location 
Gross head 
Net Head 
DI scharge 
Capacity 
Type of turbine 
Type of schema 
Distance from the 
electric cooperative 

Presentaclon, Camarlnes Sur 
2 8 Ill 

27 1113 
.6 "' /sec 
100 KW 
propeller-type vertical shaft 
run-of-rl ver 

Co-op to Tlgaon seaport: 12KM 
Seaport to site (by pump boat, 
2 1/2 hours>: 20 KM 

Bo. Sangay, ilgaon, Camarlnes Sur 
51 m 

· 40-45 m3 0. 85 ft'1 /sec 
175 KW 
Francis vertical 
run-of-rt ver 

Co-op to site: 21 KM; 30 mlns. trip 

Bo. Suy:>, Tagudln, I locos Sur 
47 m 
40-4~ r.13 
0.67 m /3ec. per unit 
17~ KW 
Horf zontal Francis type hydraul le 
run-of-rt ver 

Co-op to Bltalag Junction: 15 KM 
Bltalag junction to site: 14 KM 



________ ..... __ _.. ______________________ ~~~~~~~~~~~~~--~ 
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EXHIBIT 4 

COMPUTED COST OF PO~ER AT VARIOUS FINANCING TERMS 

COST OF POWER 
Easy Average Dlfflcult 

Ter•s Site Sita Site 

10s. 20 years 
'· 30 

, . 34 , .40 

!2~. 25 yea rs • 32 .36 .42 

EXHIBIT 5 

FOREIGN FINAHCIUG TERMS TO NEA 

Condf tlons 
Source Va I ue Rats Term 

CHINA USS30M 7.5~ 14 years 

FRANCE USSl9M 5.9S 19 years 

JAPAN USS5f~ 3.5~ 25 years 

NORWAY USS5M grant 

u. I<:. USS31M 5.02~ 15 years 
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