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THE ANATOMY OF GROWTH OF PHILIPPINE GEOTHERMAL DEVELOPMENT

Pablo V. Ma l i x i

PNOC Energy Development Corporation
Metro Manila, Phi l ipp ines

ABSTRACT

The Phi l ipp ines i n j u s t  h a l f  a decade has 
emerged the second la rges t geothermal energy user
f o r power generation.
pac i ty i n March 1982 was surpassed only by the Gey-
sers o f Ca l i f o rn i a  w i t h  over 900 MW.

I t s 559 MW o f i n s t a l l e d ca-

How the Phi l ipp ines was able t o achieve t h i s
phenomenal growth i n the development o f i t s geother-
mal resources was analyzed and expounded upon. 

The Ph i l ipp ine t o t a l energy strategy, o f which
geothermal energy development i s a major aspect, 
has now come t o 'be accepted in te rna t i ona l l y as a
model f o r developing countr ies i n t h e i r search f o r
r e l i e f from the energy c r i s i s .

INTRODUCTION

The Ph i l ipp ines entered in to
u t i l i z a t i o n o f geothermal energy i n Ju l y 1977 w i t h
the operation o f a 3-MW p i l o t power p lan t i n Tongo-
nan, Leyte Island. With t h i s small plant, the Phi-
l ipp ines  jo ined  the exclusive in te rna t iona l
n i t y  o f  countr ies u t i l i z i n g geothermal energy and
was ranked n i n t h among them.

1979 saw the harnessing o f t h i s indigenous
energy on a la rge scale i n Tiwi , bay province and
the Makil ing-Banahao geothermal f i e l d i n
Laguna province, both located i n the populous power-
hungry la rge i s l and o f Luzon. Two 55-MW generation
un i t s were commissioned i n each of these areas w i t h
the whole being fed t o the Luzon gr id . I n
t h i s year, geothermal represented 5.4% o f the t o t a l
(4,133 i n s t a l l e d generating capaci t ies o f the
country, and displaced 2.73 m i 11ion bar re ls-of- o i1
equivalent.

Addi t ional generation u n i t s put up i n Tiwi,
Mak-Ban and southern Negros Is land brought the to-
t a l Phi1ipp ine geothermal generating capacity a t
the end o f March 1982 t o 559 With t h i s amount,
the Phi l ipp ines ranks second only a f t e r the Geysers
o f Ca l i f o rn i a i n geothermal power generation. More
geothermal power plants are being b u i l t o r planned
f o r the next f i v e years t o b r i ng the cont r ibu t ion
o f  t h i s  energy source t o 20-25% o f the country-wide
t o t a l .

With t h i s behind us, i t i s perhaps worthwhile
and in te res t i ng i n retrospect t o look i n t o the ana-
tomy o f t h i s successful r ap id growth o f geothermal
development i n the Phi l ipp ines.

AREA,
UNDERGOING

FIG. I

COMPELLING MOTIVES

The energy c r i s i s o f 1973 caused the Ph i l i p-
pine economy t o waver and severely af fected the
country's balance o f payments. The Phi l ipp ines
then was 95 percent dependent on crude o i l f o r i t s
commercial energy requirements, and as the
importat ion b i l l increased w i t h every o i l - p r i c e
sp i r a l , the country had t o devote more and more ex-
po r t earnings t o the payment o f i t s fue l require-
ments alone. From about 13 percent a t the s t a r t



110

Mali x i

o f the c r i s i s , o i l imports as a percentage o f t o t a l
imports rose t o 22 percent by 1975.
terms, t h i s corresponded t o a 11ion expendi-
tu re f o r imported o i l .
$1b i l l i o n by 1977.

I n absolute

This f i gu re was t o exceed

Corol lary t o t h i s overdependence on imported
o i l f o r i t s energy requirements, the Phi l ipp ines 
faced the spectre o f supply cuts and boycotts w i t h
the emergence o f o i 1-based energy as an in te rna t i o-
n a l economic and s o c i o - p o l i t i c a l commodi ty .
T h i s s i t u a t i o n wou ld c e r t a i n l y pose extreme
d i f f i c u l t i e s i f the nat ion 's i s no t insula-
ted from fu r t he r geo- po l i t i ca l  uncer ta in t ies  i n the
energy market.

4.76

These therefore were compelling motives f o r
the Phi l ipp ines,  t h a t found i t s back t o the wal l ,
t o come up w i th a comprehensive and p rac t i ca l ener-
gy po l i c y t h a t w i l l no t only do away w i t h the p i t -
f a l l s  o f  past complacency and inadequate planning,
but a lso steer i t towards nat ional socio-economic
development goals. Total e l e c t r i f i c a t i o n together
w i t h dispersal o f indus t r ies t o depressed o r under-
developed areas were and are prime considerat ions
o f the country 's  growing economy.
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ENERGY SELF-RELIANCE FIG. 2

Since the roo t causes o f the serious Ph i l i p-
pine energy problem were o f overdependence on i m-
ported o i l f o r energy requirements and the uncer-
t a i n t y o f i t s f u tu re supply, the obvious so lu t i on
was t o cu t t h i s dependency t o a minimum o r do away
w i t h i t altogether, i f possible. Accordingly, the
mandate t o achieve a measure o f se l f - re l iance i n
energy was enunciated by the government.

CONCEPTUAL STAGE OF GEOTHERNAL DEVELOPMENT

Geothermal studies i n the Phi l ipp ines were
i n i t i a t e d i n 1962 by the Comnission on Volcanology,
a government research agency. With funds granted
by the National Science Development Board, the Com-
mission undertook geosc ien t i f i c invest igat ions o f
the Tiwi, Albay geothermal area. Later, the stu-
dies were extended t o cover the thermal manifesta-
t i ons found i n the provinces o f Laguna, Leyte and
southern Negros.

To achieve t h i s goal, f ou r basic po l i c y s t ra-
tegies were mapped out :

1. An accelerated d i v e r s i f i c a t i o n t o al terna-
t i v e energy sources and the consequent reduction o f
dependence on o i l as the primary source o f energy
wh i le cont inuing e f f o r t s t o discover and produce
indigenous pe t ro leum;

Besides the research funding granted f o r
these ea r l y studies, two s i tua t ions helped f a c i l i -
t a t e t h e i r implementation. F i r s t was the
1ity o f l oca l manpower broadly conversant w i t h vol-
cano-geology , geophysics and geochemistry from the

on Volcanology t o car ry out  the studies.
I n geothermal explorat ion, t h i s i s important due t o
the close r e l a t i o n o f geothermal energy t o vulcan-
ism.

2. D i ve rs i f i ca t i on o f geographical sourcing
t o minimize the sens i t i ve geo-pol i t i c a l concentra-
t i o n o f imported energy supplies;

3 . Conversion o r development o f market t o use
non-oi l energy sources i n support o f fue l subst i tu-
t i o n programs; and

Second was the passage o f a geothermal law by
the Ph i l ipp ine leg i s l a tu re as ear ly as 1967. The
law RA 5092, provided t h a t natura l gases and geo-
thermal energy belong t o the State, and set the
guidel ines f o r t h e i r explorat ion, development and
u t i l i z a t i o n . Thus, under t h i s law, access t o pros-
pect areas was f a c i l i t a t e d and enabled the govern-
ment t o se t aside by President ia l Proclamation
known geothermal resource areas as geothermal re-
servations.

4. Adoption o f measures t o conserve and u t i -
l i z e energy e f f i c i e n t l y .

As a consequence o f the f i r s t strategy, the 
accelerated development o f indigenously abundant
energy resources, such as geothermal and coal, was
given added impetus and a l l - o u t support by the go-
vernment. Geothermal explorat ion and development
especia l ly became an important and la rge component
o f the nat ional energy program. That the st ress 
on i t was well-placed and j u s t i f i e d i s now
b o r n e o u t t h i s e a r l y by r e s u l t s a l r e a d y
a t t a i n e d .

Some impetus t o car ry out geothermal explora-
t i ons i n the Phi l ipp ines a lso came from a United
Nations study e n t i t l e d "Pre-Investment Study on
Power, Inc luding Nuclear Power i n Luzon". The stu-
dy evaluated the resource poten t ia l i n Luzon
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land of hydro, coal, geothermal, o i l and gas vis-a-
vis the possible need for nuclear power. The final
report recomnended the continuation of geothermal
studies already started i n T i w i , though i t held
geothermal energy will only be of local s ignif i-
cance i n the total power generation i n Luzon.

In 1970, the government, recognizing the bene-
f i t s tha t can be obtained from geothermal energy
and realizing that the exploration work i n T i w i
had reached the stage for comnercial power develop-
ment, gave the National Power Corporation or NPC
the task to develop and exploit the f ie ld . The
following engaged Union Oil of California
through i t s Philippine Geothermal,

develop the steam f ie ld while NPC p u t
u p the necessary generating plant. Meanwhile, ins-
tructions were given t o continue exploration stu-
dies being carried out on the geothermal prospects
i n Laguna, Leyte and southern Negros.

Upon conclusion of a Service Contract w i t h PGI
and the laying down clearly of a policy decision on
the exploitation of geothermal may be
said that the formative years i n the exploration
and development of the country's geothermal resour-
ces came t o an end and ushered i n the beginning of
the period of i ts ut i l izat ion.
fu l l years before the energy c r i s i s reared i t s head
i n 1973, the Philippines had laid down the ground-
work for the comnercial development of i t s geother-
mal resource potential.

PERFORMANCE INDICATORS IN THE GEOTHERMAL SECTOR

YEAR

1973

1974

I978

Numbn of .
of

4

4

8

I8

24 143,948

183.156

317.496

10.4

17.3

2 8 3

120.7

191.6

315.0

3

223

446

T O T A L 6 265 446

2 44.0

4 287,182

FIB.

PROGRAM INITIATION

'The energy development policy that was
basically as a reaction t o the 1973 energy

:cr is is ized into a more meaningful strategy
for national development. Geothermal development
became one of the crash diversification programs
to meet a measure of energy self-reliance. The
emergency nature of the situation ighted the

imperative t o rush u p serious estimation exercises
i n order t o generate a truly crisis-responsive
program as political and economic pressures pre-
vailing then d i d not allow any compromise t o the
element of time.

The strategy i n the development of Philippine
geothermal f ie lds was, therefore, tailored to avoid
any delay by eliminating time-consuming ac t iv i t i es
and accelerating cr i t i ca l operations where possi-
ble.
the accessing of outside expertise and sophistica-
ted technology through assistance programs and par-
ticipation of technically and financially quali-
fied foreign companies. A t the same time, however,
a rigorous training of Filipino scient is ts and
technicians i n the energy exploration sciences was
pursued.

An important ingredient of the scheme was

CY DECISION-MAKING APPARATUS

In the Philippines, the energy problems are
approached through different pol icy-making proce-
dures and government structures w i t h s t rategies de-
termined t o a large degree by decisions a t the
highest 1 of government.

Philippine National Oil Company.
s e t energy self- reliance as the goal of a l l energy
plans, the government decided i n 1973 to establish
a state-owned oi l company, the Philippine National
Oil Company (PNOC), as a meaningful step toward
insulating the country from adverse external deve-
lopments r e l a t e d t o t h e worldwide energy
cr i s i s .

By 1976, operations of PNOC were sufficiently
capable of fueling the country's social and econo-
mic development programs.
i t s i n i t i a l mandate, PNOC was converted by Presi-
dential Decree into a total energy company w i t h
the added responsi b i 1i ty of accelerating the expl o-
ration and development of indigenous energy re-
sources.

Having t h u s fu l f i l l ed

PNOC Energy Development Corporation. I n ac-
cordance w i t h this new role, PNOC formed a subsi-
diary, the Energy Development Corporation or EDC,
to undertake development of non-oi 1 resources,
namely, geothermal and coal.
more risk-capital to be accessed for th i s purpose.
Geothermal exploration and development ac t iv i t i es ,
exclusive of T i w i and Mak-Ban which were well on
stream then, were spinned-off from the National
Power Corporation to the newly created PNOC-EDC
agency. T h u s , PNOC-EDC became the executingg agen-
cy for the Philippines i n connection w i t h the Hew
Zealand-Phi 1 ppine assistance program on geothermal
energy. I t a lso provided the proper institutional
framework from where effor ts to create a pool of
nationals ready to man energy development programs
and effect transfer of technology could be further
accel erated.

This move allowed

Ministry of Energy. In response to the cr i-
t ical need t o further rationalize the country's
energy-resource development plans i n order to acce-
lerate i t s self- reliance and conservation postures
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r e l a t i v e t o energy resources on an integrated and
comprehensive basis, the government created i n 1977
a Min i s t r y o f Energy. The Min i s t r y was charged,

others ,w i th the formulat ion and implementa-
t i o n o f the government's poli , plans and prog-
rams on energy-resource development.

One o f the two Bureaus o f the M in i s t r y i s the
Bureau o f Energy Development o r BED, which adminis-
te r s a nat ional program f o r the encouragement, gui-
dance and regu la t ion o f a c t i v i t i e s r e l a t i n g t o de-
velopment and exp lo i t a t i on o f energy resources. 
With technical assistance from the ian govern-
ment, BED has undertaken an updated inventory of
Phi1ippine geothermal resources.

The Min i s t r y o f Energy since i t s c rea t ion f i v e
years ago have evolved t o t a l energy programs f o r
the short, medium, and long terms. These programs
have undergone several reviews and modi f c a t ions t o
f a c i l i t a t e the ent ry o f cap i t a l and technology t o
get  the program going, and t o take i n encouraging
resu l t s o f studies and surveys t o determine exac t ly
the country's indigenous resource base. It i s gra-
t i f y i n g tha t the Ph i l ipp ine t o t a l energy strategy
has now come t o be accepted in te rna t i ona l l y as a 
model f o r developing countr ies.

DEVELOPMENT STRATEGIES

With the government's a l l - o u t support t o geo-
thermal development and the i n s t i t u t i o n o f the pro-
per lega l and administ rat ive machinery t o implement
i t s program, the Phi l ipp ines has indeed made im-
pressive progress toward becoming a leader i n geo-
thermal energy u t i l i z a t i o n . However, ce r t a i n deve-
lopment st rategies a lso helped b r i ng t h i s about.

Premium on Time. The Phi l ipp ines has achieved
t h i s phenomenal growth i n the u t i l i z a t i o n o f i t s
geothermal resources because the government took an
unorthodox and bold approach t o develop them i n the
shortest time possible. The economic value o f t ime
was, i n other words, given much weight i n the plan-
ning and decision-making processes.
s ive stand, o f course, pu t t i ng i n a l i t t l e
more r i s k cap i t a l than what would have been needed
by an orthodox and conservative approach.

This aggres-

Casing Program.
ed t o be production wel ls so tha t i f successful ,
the time t o b r i ng the f i e l d i n t o the exp lo i t a t i on
stage would be shortened. As soon as two o r three
producing we l ls were d r i l l e d and per t inen t data on
steam charac te r is t i cs obtained, the National Power
Corporation, on advice o f the f i e l d developer, then
proceeded t o design, b i d out, and order the genera-
t i n g un i ts .

Explorat ion 1s were d r i 11-

D r i 11 ng Program. The d r i 11ing program was
a lso so planned as t o compliment t h i s bold approach.
A f t e r a deep wel l i s d r i l l e d and i t i s a steam pro-
ducer, then subsequent we l l s were d r i l l e d as a
c lus te r around i t ra ther than give p r i o r i t y t o de-
l i nea t i on wel ls . This way, the decision t o put up
a power p lan t came sooner course, the
poten t ia l o f the f i e l d was s t i l l j u s t be t t e r than a
guess. It was a gamble, but perhaps the end j u s t i -

f i e d the means.

Del d r i 11ing, however, was not to-
gether pu t o f f ; ra ther i t was j u s t given secondary
importance. Some del ineat ion and exploratory
d r i l l h o l e s were a lso d r i l l e d interspersed w i t h pro-
duction d r i l l i n g t o al low subsequent to-
ward add i t iona l generation un i t s i f needed.

Foreign se. The government so en-
gaged the services o f fo re ign experts so t h a t i t
could avoid much o f the problems o f adopting new
technologies. It sought technical assistance from
the four leading countr ies i n geothermal energy 
u t i l i z a t i o n : New Zealand, I t a l y , Japan and the
United States.
pines ava i led much o f what i t must know about
thermy; i t learned from t h e i r experiences and avoi-
ded cos t l y m i stakes.

From these countr ies, the Ph i l i p-

Manpower Development. However, i f e f f o r t s i n
geothermal development were t o be p r ima r i l y F i1ip i-
no i n the long term, an extensive manpower develop-
ment i n the energy f i e l d had t o be pursued. This
was done a t every opportuni ty and venue. By work-
i ng  w i t h  fo re ign experts i n a scheme o f on-the-job
technology transfer , complemented w i t h t r a i n i n g
abroad on specia l ized a c t i v i t i e s , a pool o f nat io-
nals ready t o man opment programs when
fore ign expert ise i s phased out i s f a s t bu i ld ing
up. The t r a i n i n g o f geothermal pro jec t managers
was a lso given equal, i f no t greater importance,
since such h igh ly  t ra ined  persons would have a 
broad perspective and be able t o most e f f e c t i v e l y
use p ro jec t resources.

CONCERN ABOUT FAST DEVELOPMENT

Two decades ago, i t was more o r less the gene-
r a l impression among geothermal c i r c l e s  t h a t  the
maximum development t h a t a f i e l d could susta in f o r
an appreciable time per iod i s about 200 This
was perhaps because Wairakei was developed t o 192

and Lardarel lo a l i t t l e over 200 a t the time.
However, the reservo i r engineers would qu ick ly
counter t h a t such a not ion i s wi thout sound techni-
ca l basis. They w i l l po i n t out t ha t the product i-
v i t y  o f  a geothermal f i e l d depends on several para-
meters besides reservo i r  s ize  and stored heat.
Much o f the he lp fu l data t h a t i s necessary eva-
lua te f i e l d l i f e under exp lo i t a t i on can only be ga-
thered a f t e r some years o f actual production.

The rap id development o f the Phi1ippine geo-
thermal f i e l d s can pose some serious problems l a t e r
i f proper resource management i s no t observed.
Aware o f t h i s concern, the Phi l ipp ines,  a f t e r
reaching i t s present pos i t ion as a prominent geo-
thermal energy user, i s now giv ing equal emphasis
on t h i s important aspect o f geothermal explo i ta-
t ion .
add i t iona l un i t s i n  i t s  already producing f i e l ds ,
the services o f a i a b l e and establ ished geother-
m a l engineering firm are contracted t o undertake
reservo i r assessment and simulat ion studies from
production data so f a r avai lable. Only when such
studies would show t h a t the f i e l d could susta in
fu r t he r production wi thout  impair ing i t s v iab le

Before t o the i n s t a l l a t i o n o f
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life would additions be effected.

In this Philippines is receiving
from the United Nations Development Program (UNDP) 
assistance on geothermal reservoir assessment. A
comprehensive training program to develop in-house
capability in this important discipline is under

ion.

Much of the planned increases in installed
geothermal generation capacities wi 1 1 come from
new fields under development like Bacon-Manito of
Luzon, 1 ran and Burauen of Leyte, ay-Dauin
of Negros, and from a fuller utilization of the 
large potential of Tongonan, also in Leyte.

GEOTMERMAL

EXPWRATION

FIG. 4

SUMMARY

Perhaps as a summation of the analysis and
evaluation of the various factors and aspects o f
the growth of Philippine geothermal development, we
can cite the conclusions reached by Louis S. Good-
man and Ralph N. Love on their work on "Policies of
Geothermal Development". The centered on
case histories of three important geothermal pro-
jects in New Zealand, the United States, and the
Phi1 ippines.

The case history for the high-
lighted the following important issues and observa-
tions :

1. There was a compelling need to develop in-
In the Philippines, thedigenous energy resources. 

need to develop indigenous energy resources was re-
cognized before the oil crisis of 1973.
significant in the light of the fact that the geo-
thermal fields were explored and developed and pro-
ducing electricity during the 1970s.

This was

Top administrative support ensured the
success of the projects. Because o f the support of
the country's President, the geothermal projects
cut through much red tape and was able to proceed
at a relatively efficient rate. The President, for
example, realized the need to set aside the geo-
thermal fields as government reservations to faci-
litate the work of exploration and comnercial
1opment.

3. Coordination of energy-related government 
agencies was important. A number of government en-
tities played a significant role in the planning
and implementation of the different energy pro-
jects. Their efforts became centralized when a 
Ministry of Energy was created to integrate all
energy programs. 

4. Manpower development in the energy field
has been constant.
fessionals have been trained constantly both local-
ly and abroad. The government drew on the know-
ledge and experience of countries in the world that
have comnercial ly exploited geothermal energy -
the United States, New Zealand, Italy, and Japan.
Whether consultants are brought into the country,
or local scientists go for studies and training in
a foreign country, the process of technology trans-
fer has been on-going.

Philippine scientists and pro-

5. Leadership in early geothermal development
was a vital element. The Philippine experience in-
dicated that it was essential to have a single per-
son responsible for the coordination of all phases
o f geothermal development. Cloaked with overall
authority, he must mediate among the geologists,
geophysicists , geochemists , engineers , and social
scientists; and then he must make key decisions.

6. Administration by proper government agen-
cies was effective. The National Power Corpora-
tion, in assuming responsibility for po-
wer generation, has proven its ability to orches-
trate the tremendous job of power plant construc-
tion. On the other hand, the PNOC Energy Develop-
ment Corporation has shown its capability to coor-
dinate all field activities and handle smoothly 
the diverse interdisciplinary nature of geothermal
projects.

7. Continual evaluation of project effective-
ness is necessary.
fields in various stages of exploration and develop-
ment, it is important that the status of the pro-
jects be continuously evaluated to ensure that the
overall energy program is not impaired and cost
effectiveness is attained.

With a number of geothermal

These then are the factors and aspects of the
geothermal energy program with stra-
tegies that put a premium on time, constitute the
anatomy of the phenomenal growth of geothermal
development in the Philippines.
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