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Philippine renewable energy resourcesPhilippine renewable energy resources
A US-NREL study shows the following:

- Wind resources – over 10,000 km2 with 76,000 MW of 
potential installed capacity.

- Micro-hydro applications – potential capacity of at least 500 
KW in Luzon and Mindanao islands

- Solar radiation nationwide – an annual potential average of 
5.0 – 5.1 KWh/m2/day

- Mini-hydro potential capacity of 1,784 MW capacity for 888 
sites

- Ocean energy resources – potential CAPACITY OF ABOUT 
170,000 MW

- Biomass ( Bagasse ) total potential of 235 MMBFOE

Source: New and Renewable Energy Laboratory (USA) – E. Karunungan ( Department of  
Energy, Philippines

Legal mandates, motivating laws and policies

1. Presidential Decree 910 ( Energy Development Board ) – 1976
2. Presidential Decree 1206 ( DOE Charter ) – 1976
3. Presidential Decree 1068 ( NERDP Program ) - 1977
4. Foreign Investment Act ( RA 7042/RA 8719 ) - 1991
5. Executive Order 215 ( BOT projects ) – 1995
6. Executive Order 462/AEO 232 - 1997
7. DOE New Charter ( RA 7638 ) – 1992
8. BOT Law ( RA 6967/RA 7718 ) – 1994
9. Clean Air Act ( RA 1234 ) – 1999
10. Ecological Solid Waste Management Act ( RA 9003 ) - 2000
11. EPIRA Law ( RA 9136 ) - 2001
12. Biofuels Law ( RA 9367 ) - 2006 
13. Renewable Energy Law ( RA 9513 ) - 2008
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EPIRA Law visEPIRA Law vis--àà--vis NRET generation venturesvis NRET generation ventures

1. EPIRA LAW Categorized the major electric power sector into 4 
sectors namely: generation, transmission, distribution and 
supply;

2. EPIRA Law demonopolized/privatized power generation secto;.
3. EPIRA Law established wholesale electricity spot market ( 

WESM), Power Sector Assets and Liabilities Management I 
PSALM), and National Transmission Company ( TRANSCO );

4. EPIRA Law made it a state policy to develop indigenous and 
renewable energy sources of energy;

5. Prices charged by power generation companies is not regulated 
and the law itself appeared investor-friendly;

6. EPIRA requires/encourages open access and market 
competition in power generation;

7. EPIRA allows distribution companies to have bilateral 
agreements as to sourcing of electricity allowing opportunities 
for NRET power generation projects.

Relevant provisions under the RE LawRelevant provisions under the RE Law
1. Legal and policy commitment to develop and support NRET 

programs/projects;
2. Transformation of DOE Alternative Energy Division into fully-staffed 

bureau;
3. Establishment of a National Renewable Energy Board;
4. Encouragement of private sector investments/participation in NRET 

projects;
5. Variety of incentives to private investors in NRET projects;
6. Financial support from local, foreign and other sources
7. Mandatory and priority connection of RE to the electricity grid;
8. Having a Renewable Energy Portfolio Standards;
9. Putting in place the net metering mechanism;
10. Mandatory feed-in tariff scheme ( Price premium for RE power )
11. Establishment of Renewable Energy Market ( REM/WESM )
12. Entitlement to Renewable Energy Certificates
13. Concern for Kyoto Protocol and UN Clean Development Mechanism
14. Broad powers of DOE to allow more private investments in grid-

connected NRETs ( e. g., Wind power contracting, etc. )

Overall policy for RE developmentOverall policy for RE development

1. Renewable energy policy framework launched in 2003.

2. Policy bias towards the development and utilization of renewable
energy:

a) Promote more private sector participation in RE 
development

b) Encourage the use of renewable energy in rural and off-off 
grid electrification

c) RE projects given “ priority “ for special incentives

3. A renewable energy law to promote development and utilization 
of clean energy.  Renewable Energy Law already in place ( RA 
9513 ) and Implementing Rules and Regulation ( IRR ) now 
under national consultation process with final version due on or
before mid 2009. 

LongLong--term objectives of RE policy frameworkterm objectives of RE policy framework

1. Increase RE-based capacity by 100 % - “ 100 – 10  “
2. Be the number 1 geothermal energy producer in the 

world.
3. Be the number 1 wind energy producer in Southeast 

Asia
4. Double hydro electric capacity.
5. Be the solar cell manufacturing hub in ASEAN.
6. New contribution of biomass, solar and ocean energy 

by more than 100 MW
7. Increase non-power contribution of RE to energy mix 

by 10 MMBFOE with the next 10 years.

Source: E. Karunungan ( Department of  Energy ), Philippines
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Renewable energy development projects status

R & D activities – Demo 
projects in Leyte/Mindanao

Ocean

1 MW Isabela20.93Biomass

Sunpower Phil Solar 
Plant/rural electrification 
projects

960 KW – CEPALCO, 
Cagayan e Oro
729 KW Camarines Sur

5.161Solar

NPDC wind farm, 7 sites 
on resource assessment

33 MW In Ilocos Norte, 5 KW 
Camarines in 180 KW in 
Batanes, 6 KW in Boracay

33.2Wind

4 mini-hydros, 14 large 
hydro under evaluation

21 large hydro, 52 mini-
hydro, 61 micro hydro

3,367.07Hydro

10 projects offered to 
private investor ( 300 – 500 
MW )thru Contracting 
Round

14 geothermal plants2,027.07Geothermal

On-going 
projects

Number of plants 
in operation

Existing 
capacity (MW)

Resource

Source: E. Karunungan ( Department of  Energy )/Philippine Daily Inquirer
The electricity grid and distribution 

system in the Philippines

Traditional
Energy Sources

( Petroleum-based
- NPC/IPPs )

Electric power distributors:

- Manila Electric Company
- Private utilities
- Electric cooperatives

C
O
N
S
U
M
E
R
S

Electricity grid system

Self-generated 

Power 
New and Renewable

Energy Technologies (NRETs)
( Hydro, Geothermal,

Solar, Wind, Methane)

The power distribution system and WESM

GENCO
(NPC/IPPs)

NATIONAL
TRANSMISSION

COMPANY
(TRANSCO)

DISTRIBUTION
COMPANIES

( MERALCO, ELECTRIC
COOPS, etc. )

End Users
( Commercial/
Residential )

Generation 
charge

Transmission 
charge

Wheeling/Other 
charges

End user bill

WHOLESALE
ELECTRICITY

SPOT 
MARKET

Self-generated 

power
Capacity Mix

Power sector situationer

Generation Mix

Power Generation 
Coal
30%

Oil-based
3%

Natural Gas
46%

Geothermal
9%

Hydro
12%

Wind
0%

43,169 GWh

Coal
32%

Oil-based
18%

Natural Gas
24%

Geothermal
7%

Hydro
19%

Wind
0%

11,907 MW

Installed Capacity

Note: Excluding SPUG generationNote: Excluding SPUG generation
2008 Preliminary generation data2008 Preliminary generation data

Source: Department of Energy



4

Power sector situationer

Capacity Mix

Generation Mix

Power Generation Coal
19%

Oil-based
15%

Geothermal
10%

Hydro
56%

Solar
0%

7,878 GWh

Coal
12%

Oil-based
31%

Geothermal
6%

Hydro
51%

Solar
0%

Installed Capacity

1,933 MW

Note: Excluding SPUG generationNote: Excluding SPUG generation
2008 Preliminary generation data2008 Preliminary generation data

Source: Department of Energy

2x300 MW  Coal-Fired 
GN Power (600 MW)
2012

Private Sector Initiated Power ProjectsPrivate Sector Initiated Power Projects

Legend:

Geothermal

Coal-Fired 

HEP

Natural Gas

CCGT

Luzon GridLuzon Grid

First Gen San Gabriel (550 MW)-2011
Ilijan Expansion (300 MW)

Kalayaan CBK Expansion 
(360 MW)-2013

Tanawon Geo (40 MW)-2011
Rangas Geo (40 MW)-2015
Manito-Kayabon Geo (40MW)-2016

Pagbilao Exp. (400 MW)
Quezon Power Exp.(500 MW)

Energy World CCGT 
(2x150 MW) = 2011

Green Power
Nueva Ecija Biomass (18 MW)=2011
Pangasinan Biomass 1 (18 MW)=2011
Pangasinan Biomass 2 (18 MW)=2013

Pantabangan Expansion (78 
MW)

Balintingon River (44 MW)-
2015

Pagudpud Wind (40 MW)  
Burgos Wind (86 MW) – 6 MW=2009

40 MW=2010
40 MW=2011

Northwind pamplona (30 MW)=2015

CFB Phase II (50 MW)-2010
Redondo Coal Fired (2x150 MW)-2012

Source: Department of Energy

Aklan HEP (41 MW)-2012
Villasiga HEP (8MW)-2013

N  E
  G

  R
  O

  S

P   A   N  A  YP   A   N  A  Y

Global Business 
Power Corp (164 MW)
Phase I-2010
Phase II-2011

Dauin Geo (40 MW)
2010

Private Sector Initiated Power ProjectsPrivate Sector Initiated Power Projects

Green Power Panay
(36 MW)-2010

Toledo Expansion 
(246 MW)
Phase I-2010
Phase II-2011

Southern Leyte Geo 
(80 MW)
2016

Legend:

Geothermal

Coal-Fired 

Hydroelectri

Biomass

VisayasVisayas GridGrid

KEPCO SPC Power 
(200 MW)
2011EDC Nasulo

Geothermal
(20 MW)
2011

DMCI Concepcion
Power Corporation
(100 MW)
2012

Source: Department of Energy

Green Power 
Biomass(18 MW)-2010

HEDCOR Tamugan.
(34.5 MW)-2010

AGUS 3 HEP(225 MW)
2011

Private sector initiated power projectsPrivate sector initiated power projects

Legend:

Biomass

Coal-Fired 

Hydroelectr i

Oil-based

Minergy Bunker Fired
(20 MW)-2010

Conal Holding CFTPP
(200 MW)-2011
Sultan Kudarat Coal
(200 MW)-2012

Mindanao GridMindanao Grid
CEPALCO Cabulig HEP 
(8 MW)
2011 Tagoloan HEP(68 MW) 

2012

HEDCOR Sibulan Inc.
(42.5 MW)
Oct 2009

EDC Mindanao Geothermal 3
(50 MW)
2014

Source: Department of Energy
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Energy supply mix of the Philippines, MTOEEnergy supply mix of the Philippines, MTOE

Source: Department of Energy

55.69 54.57 49.07 46.51 53.07 Self Sufficiency %

1.81 0.10 2.93 5.49 GROWTH RATE (Total Energy),  %

100.00 39.44 100.00 38.85 100.00 39.69 100.00 33.18 100.00 29.19 T O T A L   E N E R G Y

0.00 

0.01 0.00 0.00 0.00 --0.00 ETHANOL

10.34 4.08 9.55 3.71 9.63 3.82 2.72 0.90 2.30 0.67 COAL

33.96 13.40 35.87 13.94 41.30 16.39 50.77 16.84 44.62 13.02 OIL

44.31 17.48 45.43 17.65 50.93 20.22 53.49 17.75 46.93 13.70 NET IMPORTED ENERGY

41.87 16.51 42.14 16.37 47.10 18.70 44.06 14.62 48.81 14.25 Subtotal

0.08 0.030.00 0.000.00 CME

0.01 0.010.00 0.000.00 SOLAR AND WIND

14.10 5.5614.84 5.7717.02 6.76 23.48 7.79 27.82 8.12 BIOMASS (Bagasse and Other RE)

22.27 8.78 21.92 8.52 25.19 10.00 15.90 5.28 16.70 4.87 GEOTHERMAL

5.41 2.13 5.37 2.09 4.89 1.94 4.68 1.55 4.29 1.25 HYDRO

69.52 27.42 67.01 26.03 51.03 20.26 48.96 16.24 57.33 16.73 Subtotal

4.55 1.80 3.91 1.52 1.80 0.71 2.05 0.68 2.73 0.80 COAL

7.69 3.03 6.95 2.70 0.02 0.01 0.01 0.00 0.00 -NATURAL GAS

1.59 0.63 1.57 0.61 0.14 0.06 0.39 0.13 1.53 0.45 OIL

55.69 21.97 54.57 21.20 49.07 19.48 46.51 15.43 53.07 15.49 INDIGENOUS ENERGY

% Share2007% Share2005% Share2000% Share1995% Share1993 

The electric power industry of the PhilippinesThe electric power industry of the Philippines

GENCOs
(NPC/IPPs)

NATIONAL
TRANSMISSION

COMPANY
(TRANSCO)

DISTRIBUTION
COMPANY
( MERALCO/

ELECTRIC  COOPS )

Generation 
charge

Transmission 
charge

END USEREND USER
( Industrial/( Industrial/
Residential)Residential)

End user 
rate/Monthly bill

ENERGY REGULATORY COMMISSION ENERGY REGULATORY COMMISSION 

Generation 
charge

Transmission 
charge

Wheeling/  
Other charges

DEPARTMENT OF ENERGYDEPARTMENT OF ENERGY

Power sourcing options for electric power distributors

GENCO
(NPC)

DISTRIBUTION
COMPANIES 

(MERALCO/
CEPALCO/INEC)

End users
(Commercial/
Residential
consumers)

Generation 
charge

Transmission 
charge

Wheeling/  
Other charges

End user bill

SelfSelf
generatedgenerated

NRET powerNRET power

Independent
Power

Producers
(IPPs)

WHOLESALE
ELECTRICITY

SPOT MARKET 
( WESM )

TRANSCOTRANSCO

Existing gridExisting grid--connected NRET projectsconnected NRET projects

1. NorthWind Power Development Corporation ( 
NPDC)/Ilocos Norte Electric Cooperative ( INEC ) – A 
33 MW facility from 20 wind turbine unit and soon 
another 40 MW wind farm in another area

2. Cagayan Electric Power and Light Company ( CEPALCO 
– A 1MWp Photovoltaic power plant

3. Montalban Methane Power Corporation ( MMPC ) – A 
15 MW Biogas/Methane Power Plant over 10 years 
period

Plus Plus –– Expansion projects underway in wind, solar, hydro, Expansion projects underway in wind, solar, hydro, 
and biomassand biomass--based power generation projectsbased power generation projects
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From unproductive agricultural farm to a wind farmFrom unproductive agricultural farm to a wind farm

Specifications of Specifications of NorthWindNorthWind Power SystemPower System

Turbine’s hub height - 70 meters
Blade length - 41 meters
Rotor diameter - 82 meters
Windswept area - 5,281 sq. m.
*** Ground level to center of nacelle 

The turbine are oriented facing the sea, 
effectively eliminating windbreaks and 
achieving terrain roughness of class 0.

Annual generation capacity - 74,482 MWh
Wind turbine arrangement - Single row
Spacing - 326 meters 
Orientation - North
Prevailing wind direction - Northeast

The INEC energy supply mix ( as of December 2005 )The INEC energy supply mix ( as of December 2005 )

GENCO
(NPC)

NATIONAL
TRANSMISSION

COMPANY
(TRANSCO)

DISTRIBUTION
COMPANY

(  INEC )

End users
(Commercial/
Residential
consumers)

71%

NORTHWINDNORTHWIND
POWERPOWER

25%
Power rate 

lower by 7% 

INECINEC
MINIMINI--HYDROHYDRO

PLANTPLANT

4 %

Source: www.erc.gov.ph

9.74%87.51%2.75%Average

177,306,60017,469,450155,198,6204,638,530Total

32,37413,994,22924.60%3,442,19671%9,930,4334%621,600December

32,86215,221,82422.37%3,404,88476%11,497,7402%319,200November

32,31914,351,03121.16%3,037,36878%11,176,0631%137,600October

33,54214,796,66912.34%1,826,55286%12,795,8171%174,300September

28,68915,452,08711.45%1,769,44287%13,487,3451%195,300August

33,18215,728,56211.77%1,850,94087%13,738,9831%138,600July

34,95815,970,6277.94%1,268,11491%14,500,9131%201,600June

35,48616,758,5625.07%849,16593%15,660,2171%249,180May

34,30616,232,8620.13%20,78997%15,762,0133%450,060April

33,54412,601,1780.00%095%11,943,5085%657,670March

33,60813,330,8140.00%096%12,743,6144%587,200February

33,46512,868,1940.00%093%11,961,9747%906,220January

( KWh)(KWh)( KWh)(KWh)( KWh)

DEMAND Total % shareNorthWind% shareNPC % shareMini Hydro Months

Energy supply mix of INEC ( 2005 )Energy supply mix of INEC ( 2005 )
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CEPALCO renewable energy initiativesCEPALCO renewable energy initiatives

1. Cabulig river hydro project
2. Culaman River Hydro Project
3. Lower Bubunawan Hydro Project
4. Biomass-fired energy facilities
5. Cagayan de Oro Landfill Gas-to-Energy (LFGE) 

Conversion Project
6. Cogeneration ( Combined Heat and Power) 

projects
7. The solar photovoltaic ( PV ) plant - Operational
8. The planned 10MWp Solar Park

The CEPALCO energy supply sourcesThe CEPALCO energy supply sources

GENCO
(NPC/
IPPs)

NATIONAL
TRANSMISSION

COMPANY
(TRANSCO)

CEPALCO
End users

(Commercial/
Residential
consumers)

CEPALCOCEPALCO
GENERATINGGENERATING

PLANTPLANT
IPPs

CEPALCOCEPALCO
MINIMINI--HYDROHYDRO

PLANTPLANT

7 MW

CEPALCOCEPALCO
PHOTOVOLTAICPHOTOVOLTAIC

PLANTPLANT

1 MW

MontalbanMontalban Methane Power Corporation (MMPC)Methane Power Corporation (MMPC)

MMPC
15 MW

MANILA ELECTRIC
COMPANY 

( MERALCO )

SPOT MARKET

(WESM)

NATIONAL POWER CORPORATION/

INDEPENDENT POWER PRODUCERS (IPPs)

C
O
N
S
U
M
E
R
S

Installed cost comparisonInstalled cost comparison

1. NPDC’s wind power - US$50 M/33 MW - ( US$  1.5/MW )

2. CEPALCO PV power - US$ 7 M/1MW - ( US$  1/MW )

3. MMPC Methane power - US$ 30 M/15 MW - ( US$ 2/MW )
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Sale of NRET power system outputsSale of NRET power system outputs

1. Renewable Energy Sales Agreement ( RESA) between 
NorthWind Power Development Corporation ( NPDC) 
and Ilocos Norte Electric Cooperative ( INEC ) and 
hopefully via the spot market/WESM.

2. Electricity output of Cagayan Electric Power and Light 
Company ( CEPALCO ) is fully consumed internally 
hence no external sales.

3. Electricity output of Montalban Methane Power 
Corporation ( MMPC ) is sold to major utility ( Manila 
Electric Company - a sister company  of MMPC) and 
hopefully via spot market/WESM.

Price of NRETPrice of NRET--based electricitybased electricity

1. NPDC energy sales/cost to INEC is benchmarked 
against NPC rate ( i. e., 7 per cent discount ) – and 
the 7 percent discount is directly passed on to end 
users bill

2. CEPALCO PV power is used internally and cost is tied 
in to company’s internal power generation costs 
related to hydro project

3. MMPC electricity output is sold to MERALCO ( a sister 
company ) and hopefully to thru the spot market 
(WESM).

Some concerns and NRET power salesSome concerns and NRET power sales

1. Some conflict and concerns between GENCO-
Distributor’s sales contract ( RESA, Off-take, power 
purchase agreement, etc. ). Legal case now exists 
between NPDC and INEC and ERC adjudication 
underway.

2. Income from carbon sales undiscussed in generation 
cost determination

Carbon Sales CreditCarbon Sales Credit

1. NPDC carbon generation of  65 tonnes equivalent per 
year ( Estimated value: US$ 65,000 per year )

2. CEPALCO carbon generation of 10,000 throughout its 
project life ( Estimated value: US$ 10,000 )

3. MMPC carbon generation of 500,000 tonnes
equivalent ( Estimated value: US$ 5 million )
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Financial support schemes

1. Available financial support and assistance from 
Government Financial Institutions ( GFIs)

2. Availability of support funds from foreign multilateral 
sources ( e. g., GEF, IFC, DANIDA, etc.)

3. Availability of loan portfolio from commercial banking 
sources

4. Available funding sources from internal (corporate ) 
sources

5. Existence of investment bankers who 
arrange/package new and innovative commercial 
ventures

Success factors for Success factors for NRETsNRETs in the Philippinesin the Philippines

1. Available natural resources ( e. g., solar/wind/biomass)
2. Government policy pronouncements and incentive support 

schemes (e. g., privatization of the power sector )
3. Existence of laws that ,motivates and induce investments 

in NRET-based power generation system
4. Availability of foreign/local financing schemes (e. g., DBP, 

LBP, WB/IFC, DANIDA, etc.)
5. Existence of guaranteed or captive markets
6. Support of local government units.
7. Advocacy support from private sector groups and NGOs ( 

WWF, Church, etc. )
8. External inducements/incentives to venture into NRETs

(e. g., Kyoto Protocol and carbon market )
9. Existence of mature and commercially available NRETs
10. Willing local/foreign investors and concerned 

entrepreneurs

Thank you very much
and

Good Afternoon!

Full/MS Word version of the presentation is 
available on request at email address:

my_eclass_professor@yahoo.com.ph


