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Energy Industry in
the Philippines

General State of the Economy

The Philippines, officially the Republic of the Philippines,
is a country in Southeast Asia. As an archipelago consis-
ting of more than 7,000 islands surrounded by the Pacific
Ocean, the South China Sea, the Sulu Sea, and the Cele-

bes Sea, the Philippines shares no land borders with any
country. The total length of the country's coastline is
36,289 km. According to 2023 statistics, the Philippines,
which in terms of size is 74™in the world, is home to
around 114 million people.

Republic of the Philippines

Capital: Manila Density: 336/km? Currency: Philippine peso (P) (PHP)
Official languages: Filipino, English Life expectancy at birth: 69.4 years GDP (PPP): $1.384 trillion (2024 est.)
National Day: 12 June Area (land): 298,170 km? GDP - per capita (PPP): $12,127 (2024 est.)
Population: 114,163,719 (2024 est.) Coastline: 36,289 km Internet country code: .ph

Source: [1,2,3,4,5]

Tropical beach in El Nido, Palawan, Philippines. Envato. COGD2BURKM
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In terms of population density the country is 23 in the
world out of 199 countries considered. The administrati-
ve map of the country is divided into 81 provinces and
38 chartered cities with Manila as its capital and Quezon
City as the country’s most-populous city. The political
form of government is a presidential republic, and the
official languages are Filipino and English [1,2,3].

The ranking positions of the Philippines relative to other
countries have been determined for an extensive list of
economic, energy, innovative and educational indices, as
well as for metrics reflecting the state of the environ-
ment. The economic indices include, for example, GDP
per capita, annual average GDP growth, high-technology
exports, and others. The list of energy indices includes
proven reserves of oil, gas and coal, production-
consumption ratio combined, and energy use, etc. Each
of the indices has a ranked list of included member
countries. Since the number of countries in each rating is
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different for each index, the positioning of the country of
interest is displayed on a special chart, where the vertical
axis is a uniform relative scale from 0 to 1, whereas the
horizontal axis denominates the various indices and
respective numbers relating to the descriptions given
underneath.

Thus, in such a relative “0-1” diagram, the country’s posi-
tion is marked with a dot in proportion to its location in
the original rating list. If the country is among the lea-
ders regarding the selected indicator, it will be marked
close to 1 in the upper green zone on the relevant chart
“0-17, if the country is an outsider in the rating list, then
it will be marked in the lower red zone of the chart “0-17,
etc. A single list of indices is used for all countries. If a
country is not in the ranking list for any index, then the
corresponding position on the charts is not displayed.
Ranking position of the Philippines for list of economic
indices:

Sources:

1. GDP (purchasing power parity), 2020 est. / The World Factbook/Library/Central Intelligence Agency *228

2. GDP - per capita (PPP), 2020 / The World Factbook/Library/Central Intelligence Agency *229

3. Inflation rate (consumer prices), 2019 est. / The World Factbook/Library/Central Intelligence Agency *228
4. Charges for the use of intellectual property, receipts (BoP, current US$), 2020 / International Monetary Fund, Balance of Payments Statistics Yearbook, and data files. / License: CC BY-4.0 *88

5. The Global Competitiveness Index 2019 / Rankings / Reports / World Economic Forum *141

6. High-technology exports (current US$) 2019-2020 / United Nations, Comtrade database through the WITS platform / License: CCBY-4.0 / Data *134

7.2021 Index of Economic Freedom / International Economies / The Heritage Foundation *178

8. Reserves of foreign exchange and gold, 2017 est. / The World Factbook / Library / Central Intelligence Agency *195
9. Annual average GDP growth in %, for the last 10 years (2011-2020) / World Bank national accounts data, and OECD National Accounts data files / License: CC BY-4.0 *206
10. Public debt (% of GDP), 2017 est. / The World Factbook / Library / Central Intelligence Agency (from smallest to largest) *210

* Total number of countries participating in ranking

Figure 1. Economic Indices of the Philippines

For seven of the ten indices presented in the chart above, spots within the Philippine economics are GDP per capita
the Philippines’ positioning is above the world aver- (0.34), Charges for the use of intellectual property (0.38)
age. Of the indices presented, the country has the highest and the Inflation rate (0.45).

values for Gross Domestic Product based on purchasing
power parity (0.88), High technology exports (0.86), Re-
serves of foreign exchange and gold (0.85), as well as the
Annual average GDP growth in % (0.85). The weakest
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Energy Industry in Philippines

Energy resources

The Philippines has its own reserves of fossil fuels in the
form of coal, natural gas and crude oil, but they are sig-
nificantly lower than those of the world leaders. The

Table 1. Fossil energy resources of the Philippines

Crude oil*

Resource/explanations

Natural gas*

share of coal is 0.03% of the world’s total, natural gas -
0.05%, and oil - 0.008% [6].

In terms of tons of oil equivalent, according to the 2024
data, conventional proved reserves by fuel type were:
70.1% - coal, 24.6% - natural gas, and 5.3% - oil (Fig.5).

Tight Oil** Shale Gas**

Value 0.1 (0.01%) 3.5 (0.05%) 398 (0.03%) no date no date
Unit million barrels Tcf million short tons - -
Year 2021 2020 2021 - -

Source [6] [6] [6] [] []

*the share of the country’s reserves in world total is provided in brackets

**unproved technically recoverable

The most common sources of renewable energy in the
Philippines are geothermal and hydropower, contributing
together about 82% to all renewable electricity produced
in 2021. Due to its location, the country has great oppor-
tunities to utilize the full range of renewable energy
sources. This is especially true for wind energy, particular-
ly offshore wind energy, whose potential in the Philip-

pines is enormous due to its extensive archipelagic coast-
line. In the high activity areas distributed over the country
the wind speed reaches 8.0 m/s at 50 m. In addition,
thanks to the Pacific Ocean, the country has great poten-
tial to harness ocean energy through the application of
wave energy converters.

Closeup Philippines volcano. Envato. 4N3BG6Z7V8

The Philippines has several areas with high solar energy

country, on the island of Luzon, and in the southwestern

potential, with the highest DNI solar intensity of 5.2-5.6 part of the country, on the island of Mindanao.

kWh/m? per day recorded in the northwestern part of the
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Table 2. Renewable energy resources of the Philippines

Resource/ Solar Potential Wind Potential Bio Potential Bio Potential Municipal Solid
(D GIERELTH (GHI)* (50 m)* (agricultural area) (forest area) Waste
Value 4.9-5.2 5.0-8.0 425 241 0.39
Unit kWh/m?/day m/s % of land area % of land area kg/per capita/day
Year 2020 2020 2020 2020 2018
Source [8] [9] [10] [11] [12]

*for most of the territory of the country

The diverse ecosystems of the Philippines, including fairly ergy technologies, particularly biogas and bioethanol pro-
extensive agricultural and forestry lands, form a worthy duction.
resource base for the development of a number of bioen-

PHILIPPINES, CATANDUANES RADAR
Latitude: 13.98 Longitude: 124.32
Average speed: 4.04 m/s Operational share: 70%

Average daily wind speed for 10 years of observations, m/s, 10 m above ground

1 Maximum of average wind speed Minimum of average wind speed
20

Source: based on NOAA U.S. Department of Commerce

PHILIPPINES, ORMOC Average daily sky coverage over 10 years of observations,
Latitude: 11.07, Longitude: 124.57 %
BN OBS N OVC NN BKN scT CLR W FEW

100 .

90

CLR - clear, SCT - scattered from 1/8 TO 4/8, BKN - broken from 5/8 TO 7/8, OVC - overcast, OBS - obscured, POB - partial obscuration
Source: based on NOAA U.S. Department of Commerce
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Energy balance

According to [6], in 2022 in the Philippines, the total pro-
duction of primary energy was 0.469 quadrillion Btu,
while consumption was at the level of 1.798 quadrillion
Btu. Thus, the share of domestic production in primary
energy consumption was 26.1%. This makes the Philip-
pines a country highly dependent on energy imports. This
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Source: U.S. Energy Information Administration (Mar 2024) / https.//www.eia.gov/
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makes the Philippines a country highly dependent on
energy imports. According to the Statistical Review of
World Energy 2022, primary energy consumption in the
Philippines in 2021 amounted to 1.96 exajoules and was
dominated by oil - 41.8%, followed by coal - 40.3%,
renewables - 7.6%, natural gas - 6.1%, and hydroelec-
tricity - 4.6% [7].
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Figure 2. Production and consumption of fossil fuels the Philippines (left—coal, in the center- gas, right—oil)

Fossil fuel production in the Philippines lags far behind grown by about 65% over the past ten years. In 2022, ap-
the demand: in 2022, coal consumption was almost as proximately 78% of electricity was produced by thermal
high as production and oil consumption about 30 times power plants. About 70% of total electricity generation
higher. Total electricity generation in the Philippines has from fossil fuels comes from coal.
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Source: U.S. Energy Information Administration (Mar 2024) / https. .eia.gov,

Figure 3. Electricity production in the Philippines



https://www.eia.gov/
https://www.eia.gov/

Energy Industry in Philippines

Renewables also contribute to the overall balance of The volume of electricity generation in the Philippines
electricity generation, reaching a share of about 22% in exceeds the volume of consumption. However, it should
2022, whereby 8% came from hydroelectric power plants. be taken into account that the distribution losses exceed
By comparison, in 2010 the amount of electricity generat- 9 billion kWh per year [3].

ed from renewables was about 50% less.
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Sources:

Crude oil proved reserves, 2021 / International Energy Statistic/Geography / U.S. Energy Information Administration (Nov 2021)*98

2. Natural gas proved reserves 2021 / International Energy Statistic / Geography / U.S. Energy Information Administration (Nov 2021) *99

3. Total recoverable coal reserves 2019 / International Energy Statistic / Geography / U.S. Energy Information Administration (Nov 2021) *81

4. Combination production-consumption for Crude oil 2018 / International Energy Statistic / Geography / U.S. Energy Information Administration (Nov 2021) *219

5. Combination production-consumption for Natural gas 2019 / International Energy Statistic / Geography / U.S. Energy Information Administration (Nov 2021) *123
6. Combination production-consumption for Coal 2019 / International Energy Statistic / Geography / U.S. Energy Information Administration (Nov 2021) *128

7. Electricity - from other renewable sources (% of total installed capacity), 2017 est./ The World Factbook / Library / Central Intelligence Agency *170

8. GDP per unit of energy use (PPP per unit of oil equivalent), 2020 *66

Primary energy consumption - BP Statistical Review of World Energy 2021/BP;GDP (purchasing power parity) - The World Factbook/Library/Central Intelligence Agency
9. Energy use (primary energy use of oil equivalent per capita) 2020 *127

Primary energy consumption - BP Statistical Review of World Energy 2021; Population - United Nations, Department of Economic and Social Affairs,

Population Division (2019). World Population Prospects 2019, custom data acquired via website. Retrieved 15 November 202166

10. The Global Energy Architecture Performance Index Report (EAPI) 2017 / Rankings / Reports / World Economic Forum

11. Electric power consumption (kWh per capita), 2016 *217

Electricity Consumption - The World Factbook / Library / Central Intelligence Agency; Population - United Nations, Department of Economic and Social Affairs,
Population Division (2019). World Population Prospects 2019, custom data acquired via website. Retrieved 15 November 2021

12. Combination of electricity production-consumption (kWh)/The World Factbook/Library/Central Intelligence Agency *216

* Total number of countries participating in ranking

Figure 4. Energy indices of the Philippines

The energy indices shown in the graph above reveal the tion-consumption (0.82) and Electricity - from other re-
Philippines as a country dealing with high energy de- newable sources as % of total installed capacity (0.69).
mands. The generation to consumption ratio for coal

(0.07) and crude oil (0.1) is very low because the coun-

try's energy needs are much higher than its domestic

capacity. This is also the case for the primary energy use

of oil equivalent per capita, which is the lowest indicator

(0.05) of those presented. The highest indicator for the

Philippines depicted in the ranking is GDP per unit of

energy use (0.94). In addition, the country's performance

is relatively good in Combination of electricity produc-




Energy Industry in Philippines

Energy Infrastructure

A territorial map showing distribution of the largest inf-
rastructure projects of the fossil fuel sector in the Philip-
pines is displayed in Figure 5. As previously mentioned,
coal reserves account for 70.1% of all proven reserves of
fossil fuels, natural gas - for 24.6%, and oil - for 5.3%.
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Manila. Envato. UWF63DIJTZ8

The majority of oil and gas exploration and drilling acti-
vities in the country take place off the west coast of the
island of Palawan. From here, a natural gas pipeline also
runs to the Batangas LNG plant on Luzon Island.

As already mentioned, the electricity generation mix in
the Philippines is dominated by fossil fuels, particularly
coal. The two largest islands in the country, Luzon and
Mindanao, have the most fossil fuel power plants.

As of 2022, hydropower in the Philippines accounts for
8% of electricity generation. In general, small river-
based hydropower plants are distributed throughout the
country. However, there are a few large facilities con-
centrated mainly on the island of Luzon south of Manila.
The Philippines is one of the world's top geothermal
energy producers because of its location along the area
of Pacific volcanoes. Geothermal energy, generated in
the country from various types of geothermal power
plants, accounts for more than 45% of the total rene-

The Philippines has a number of coal districts distribu-
ted throughout the country. The main coal fields under
development are located on the Semirara Island with
Panian coalfield as the largest of three coalfields on the
island. In addition, relatively decent resources are
extracted in the provinces of Cebu, Zamboanga Sibugay
and Albay, as can be seen from the map below.
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wable electricity. The 458-MW Makiling-Banahaw ge-
othermal power station, located in Laguna and Batangas
provinces, is one of the world’s largest geothermal
power projects in the world.

Despite the fact that the Philippines is geographically
located in a region with a large amount of sunshine per
year, the solar sector is relatively underdeveloped and
large-scale solar power plants have only recently begun
to appear in the country. Tarlac solar PV Park located in
Central Luzon is one of the largest solar PV power pro-
ject in the Philippines.




Energy Industry in Philippines

Philippines ¢ Fossil fuels

Conventional proved reserves by fuels, oil Crude oil pipeline
Billion tonnes of oil equivalent (%): field me=  Oil products pipeline
0il0.02(53) Gas Natural gas pipeline

Source: Based on the U.S. Energy Information
Administration data (Mar 2024)

i

A

Natural Gas 0.09 (24 .6)

W Coal 0.25(70.1) field

Pipeline start/end
connection points

Total: 0.36 (100)

[ Key oil terminals:
1 Subic
2 Tabangao (Batangas)
3 San Pascual (Batangas)

Key offshore natural gas
4 Consolacion (Cebu)

extraction fields:
1 Malampaya Gas
2 Sampaguita

‘ Qil refineries, bpd:

1 Bataan, Petron, 180 000

Key oil
extraction fields: 2 Tabangao, Shell, 110 000

1 Galoc (offshore)

2 Alegria
@ LNG import terminal:
1 Pagbhilao Grande™
Coal mine fields: * under construction

1 Panian (Semirara)
2 Davao Oriental
3 Zamboanga Sibugay

FPSO terminal:

1 Rubicon Intrepid,
i) Rubicon Offshore

137
e =1F  Manila

. Natural gas
processing plant:

1 Batangas
sy
4
e
."“
D ~ =
. ) ,,. 1
ZJ ‘-:‘ o s
A . _'Z:‘(:;:ebu
_ Puerto Princesa 2) - ’ |

. Key oil strorages: Davao &
1 Consolacion (Cebu)
2 Mactan {Cebu)
3 Subic
4 Clark (Pampanga)
5 Tabangao (Batangas)
6 San Pascual (Batangas)
As of 2021 the Philippines had 138.5 million barrels of proved oil reserves, extracted about 15.7
thousand barrels of crude oil per day, 3.5 Tcf of proved natural gas, extracted about 128.3 Bef of
natural gas and 360.9 million tonnes of coal, extracted about 12.3 min short tons. The Philippines
conventional oil infrastructure include 2 operating oil refineries with a total crude oil processing
capacity of 290 000 bpd; one FPSO terminal, some oil terminals and oil storages. There are
. 138 km of crude oil {non-operational) and 185 km of refined products pipelines. Conventional
N natural gas —include 1 under construction LNG import terminal with a total import capacity of
3.0 million tonnes per year, one natural gas processing plant, 530 km of natural gas pipeline
L\ 4 Sources: U.S. Energy Information Administration (Dec 2021); Central Intelligence Agency;

A Barrel Full; Wikipedia

Figure 5. Basic infrastructure facilities of the fossil fuel sector in the Philippines
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Development Plan 2020-2040, 50% of electricity will be
generated from renewable energy sources by 2040, with
offshore wind sources set to play an important role in

The Philippine government is implementing a number of
measures to reduce dependence on fossil fuels and meet
the growing demand for energy. Under the Electricity

Philippines ¢ Electricity

Gross electricity generation 2022, TWh (%):

W Fossil fuels 88.34 (78.2)
Hydroelectricity 9.08 (8.0}
Other renewable sources 15.59 (13.8)

Total: 113.01 (100)

Source: Based on the U.S. Energy Information
Administration data (Mar 2024)

Hydro power plants
a over 100 MW, MW:
Agus (1/2/4/5617), 727
Magat Dam, 360
San Roque Dam, 345
Pulangi IV, 255
Angat Dam, 246
Casecnan Dam, 150
Binga Dam, 140
Pantabangan Dam, 120
Ambuklao, 105

©O~NOGAWN S

ﬁ Pumped-storage plant
over 100 MWV, MW:

Kalayaan, 685

N

_ Puerto Princesa

w500 kV lines in service

w350 KV lines in service
230kV lines in service
National grid 500 kV of other power
plants, grid connection points, substations
National grid 350 kV of other power
plants, grid connection points, substations
National grid 230 kV of other power
plants, grid connection points, substations

ks

Key coal power plants
over 300 MW, MW:

1 Dinginin, 1336*
2 Sual, 1218

3 Pagbilao, 1155
4 Mariveles, 632
5 Calaca, 600
6
7
8

oL

Limay, SMC CP Co., 600
Masinloc, 600
Kauswagan, 552
9 San Buenaventura, 500
10 Quezon Power, 460
11 Misamis Oriental, 405
12 Therma Visayas (Toledo), 340
13 lloilo City (PEDC), 314
14 Malita, 300
18 Therma South (Davao), 300
* under construction

Key natural gas power plants
over 100 MW, MW:

1 lljan, 1200

2 Santa Rita, 1000

3 Pagbilao, 650*

4 San Lorenzo, 500

5 San Gabriel, 414

* under

19

12} Cebu

L
Jﬂﬂﬁw
5)1
DR

=/

Davao A

5

ol

14
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Key oil power plants
over 100 MW, MW:
Limay (Bataan), 662
Malaya, 650

Bauang, 215

Subic, 116

lligan City, Mapalad, 103
Sangali, WMPC, 100

OB WN =

= In 2019 the Philippines had 26.8 GW of electricity installed generating capacity. As of 2017, the
Philippines registered some small-scale hydropower plants up to 10 MW with a total installed

capacity of 147.0 MW,

Report 2019, Wikipedia

Sources: U.S. Energy Information Administration (2020); World Small Hydropower Development

Figure 6. Electricity production in the Philippines
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the energy mix. To realize this plan, the government is  160MW in Pagudpud, on the north coast of the Luzon
taking significant steps, including the development of Island [13]. The Philippines has rich biomass resources,
the country's largest wind farm with a capacity of including crop residues, forest residues, animal waste,

Philippines * Renewable energy ¢ Geothermal, Hydrogen, Solar, Wind

Gross electricity generation from renewable

Key solar PV power plants

&

sources by 2021, TWh (%) " over 25.0 MWel, MWel:
. Bioenergy 1.27 (54) 1 Terac, 1500
b 3’% B Hydropowar 8.55 (367 2 Cade, Helios SEC, 132.5
',| Solar PV enargy 148 (64) 3 Caletagen, 63.3
I Wind anergy 1.32 (5.7) 4 Toledo City, FTSEC, 600
W Geothemmal energy 10.68 {45.8) § SaCaSun (San Carlos), 590
6 Palo, SEPALCO, 4938
Total: 23.30 (100) 7 ISLASOL 2 (Manapla), 480
i e 8 ISLASOL 1({La Carlota), 32.0
. 9 SaCaSol {San Carlos), 45.0
- 10 Rosario (CEZ), 413
# A R 3 M Ormoc, Soleq, 304
- 12 Digos City, 28.6
~/ 1.0 MW, MW: - 50-80 13 Siay City, 250
1 Burgos, 1500
2 Caparispisan, 81.0 W
3 Pilila (Rizal), 54.0 1 ‘-; 2) w Combinated type geothermal
4 San Lorenzo, 54.0 =l 4.9 ./ power plants over 1.0 MWe, MWe:
6 Puerto Gelera (Mindoro), 480 1 Makiling-Banahaw (Mak-Ban), 448 8
6 MNabas, 26.0 <50 2 Upper Mahiae, 1250
7 Bangui. 330 3 Mindanao 1-2, 106.0
48-52
' Key Compressed
- Hydrogen Plants: 50-80
1 Tenuan, Taiyo Nippon
Sanso Philippines 52-56

50-8.0

52 Pt )
<49 _Cebu 11 4
5 5.0-80
_ Puerto Princesa
<50
50-80
<50
0 Single flash type geothermal s4.9 49.52 <49
-/ power plants over 1.0 MWe, MWe:
1 Tiwi, 234.0 52:56 w _ Davao
2 Malithog, 232 5 <50 3
3 Pelinpinon 1-2, 1925
4 Mshanagdong, 180.0’ <50 12)
5§ Bacon-Manito {BacMan), 150.0
6 Layte Optimization, 509 49-52
7 Nasulo, 49 4
8 Maiberara, 320
<50 w Double flash type gecthermal
-/ power plants over 1.0 MWe, MWe:

Global 1 Tongonan, 112.5

Horzontal

Irradiation

GHI) High activity areas:

0.0 mis Wind speed The most comman solar GHI intensity is 5.2 - 5.6 KWn/m? per day,
distbuted in the nothveest part of country, Luzon island endin the
southwest part of country, Mindanao island.

P The most common wind speed is over 8.0 mis at 50 m are dstributed
in the northern and western parts of country, between Luzon and
(k j Viseyas islends group

ydata.info

Figure 7. Renewable energy in the Philippines: geothermal, hydrogen, solar and wind resources
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municipal solid waste and agricultural waste. Although
many of these resources are rather underdeveloped, the
biomass industry in the country is growing rapidly and
shows great promise in providing renewable baseload

energy in the Philippines. The map above shows bio-
energy infrastructure in the country including biodiesel,
biomass and bioethanol plants.

Philippines * Renewable energy ¢ Bioenergy

Total installed renewable energy power capacity
by 2022, GW (%)
Bioenergy 062 (82)
W Hydropower 3.04 {30 6)*
Solar PV energy 162 (21.2)
| Wind energy 0.44 (5.8)
B Geothermal enargy 1.93 {25.2)

Total: 7.67 {100)

=X R P

y Biomass gasification plant
./ from biowaste, kW:

1 Dmnalungan, 250

L]

_ Puerto Princesa

v Key biogas plants over
£570 1 Mwel, MWel:
1 Lian {Batangas). Aseagas
2 Candsiana, First Quezon Biogas Co.™

under consiruchion

Key landfill gas-to-energy
- plants, MW:
1 Montalban (Rodriguez), 8.2
2 San Pedroilaguna). 4.2
3 Payatas, Pangea Green
Energy Phil., 1.5

<

¢« 2

(=
- =b

Key biodiesel plants over
./ 20 mIn Uyear:
Jasaen, EREV
Bagumbayan, Chemrez Technologies
Tayabas, Tantuco Enterprises
Buli (Muntinlupa), Phil. Bochem
Bagong llog (Pasig), Pure Essence Int
Lucena, JNJ Oleochemicals
Bagong llog (Pasig). Golden Asia Oil Int
Lucena, Mz Holly Coco Industrial
General Santos, Ecoenergy Comp
Sasa, Bioenergy 8 Comp
Villanueva, Phoenix Petroleum Fhil.

(

- OWONAOEWN -

-

Key bioethanol plants over
/15,0 min liyear:
Gimalas, Emperador Distillers
San Manano, Grean Futura Innovations
Bago City, Canlaon Alcogreen
San Carlos, San Carlos BioPower
Magallanes, Cavite Eiofuels Producers
Bais City, URC
Calaca, Balayan Distillery
La Carlota Qity, Roxol Bioenergy
Lian, Absolut Distillers
Nasugbu, Progreen Agricorp
Apalit, Far East Alcohol Co.

6

: D=
S 0O WONAOEWN -

2 6 )
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ot Cebu
L)
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3)
Davao ,6
10
éj

Key biomass power plants over
/ 20.0 MWel, MWel:
Kabankalen, URC, 460
Alcala, Green Power Cagayan, 25.0
Maramag, Crystal Sugar Co., 359
Mina, Green Paower Panay, 35.0
San Leonardo, Graen Poveer Nueva Ecija, 35.0
Victorias City, VMC, 340
La Carlota, South Negros BioPower, 25.0
Manapia, North Negros BioPawer, 250
San Jose City, 24.0
Talisay Ciy, First Farmers, 21.8
San Carlos, San Carlos BioPower, 20.0
Alicia, Isebela Biomass Energy Co., 200

?
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Figure 8. Renewable energy in the Philippines: Bioenergy
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Education and Innovation The following chart shows Philippines’ positions in
terms of education and innovation:
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Sources:
1. The Global Innovation Index 2021, Rankings / Knowledge / World Intellectual Property Organization / Cornell University, INSEAD, and WIPO (2021):
Energizing the World with Innovation. Ithaca, Fontainebleau, and Geneva "132
2. Patent Grants 2011-2020, resident & abroad / Statistical country profiles / World Intellectual Property Organization *185
3.Patents in Force 2020 / Statistical country profiles / World Intellectual Property Organization *109
4. QS World University Rankings 2022 *97
5. SCImago Country Rankings (1996-2020) / Country rankings / SCImago, (n.d.). SIR-SCImago Journal & Country Rank [Portal]. Retrieved 17 Nov 2021 *240
6. Internet users in 2018 / The World Factbook / Central Intelligence Agency *229
7. Internet users in 2018 (% Population) / The World Factbook / Central Intelligence Agency *229
8. Government expenditure on education, total (% of GDP), 2019 / United Nations Educational, Scientific, and Cultural Organization (UNESCO) Institute for Statistics.
License: CCBY-4.0 / Data as of September 2021*177
9. Research and development expenditure (% of GDP), 2018 / UNESCO Institute for Statistics. License: CCBY-4.0 / Data *119
10. Scientific and technical journal articles, 2018 / National Science Foundation, Science and Engineering Indicators. License: CCBY-4.0 / Data *197
* Total number of countries participating in ranking

Figure 9. The indices of education and innovation in the Philippines

Because of its large population, the Philippines is one of relates to state expenditure on Research and develop-
the world leaders in the absolute number of Internet us- ment (0.17) and on Education as % of GDP (0.26).

ers (0.95), but if you look at the number of users in pro-

portion to the entire population, the country is on par

with the global average (0.50). Besides, the Philippines’

best indicators relate to the SCImago Country Rankings

(0.73), and the Scientific and technical journal articles

(0.68). The nation's lowest performance in this category
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Ecology and Environment Protection Indicators related to environmental issues are presented
in the following diagram:
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Sources:
1. CO2 total emission by countries 2020 / European Commission / Joint Research Centre (JRC) / Emission Database for Global Atmospheric Research (EDGAR)*208
2. CO2 per capita emission 2020/European Commission/Joint Research Centre (JRC) / Emission Database for Global Atmospheric Research (EDGAR) *208
3. Forest area 2020 (% of land area) / The Global Forest Resources Assessment 2020 / Food and Agriculture Organization of the United Nations *234
4. Forest area change 2010-2020 (1000 ha/year) / The Global Forest Resources Assessment 2020 / Food and Agriculture Organization of the United Nations *234
5. The Environmental Performance Index (EPI) 2020 / Rankings / Yale Center for Environmental Law & Policy / Yale University *180
6. Annual freshwater withdrawals (m3 per capita), 2017 *179
Annual freshwater withdrawals, total (billion m3), 2017 - Food and Agriculture Organization, AQUASTAT data. /License: CC BY-4.0;
Population - United Nations, Department of Economic and Social Affairs, Population Division (2019).
World Population Prospects 2019, custom data acquired via website. Retrieved 15 November 2021
7. The National Footprint Accounts 2017 (Biocapacity Credit / Deficit) / Global Footprint Network *188
8. Methane emissions (kt of CO2 equivalent), 2018 / Data for up to 1990 are sourced from Carbon Dioxide Information Analysis Center, Environmental Sciences Division,
Oak Ridge National Laboratory, Tennessee, United States. Data from 1990 are CAIT data: Climate Watch. 2020. GHG Emissions. Washington, DC: World Resources Institute.
Available at: License : Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) *191
9. The Climate Change Performance Index (CCPI) 2022 / Overall Results /Jan Burck, Thea Uhlich, Christoph Bals, Niklas Hohne, Leonardo Nascimento /
Germanwatch, NewClimate Institute & Climate Action Network *60
* Total number of countries participating in ranking

Figure 10. Environmental Indices of the Philippines

The Philippines belongs to the group of countries with mental situation in the Philippines requires significant
the large amount of carbon dioxide (0.16) and methane improvement.

emissions (0.11). In the Philippines, as can be seen from

the diagram, the area of forests is lower than the world

average (0.43), but their number has shown a steady

increasing trend in recent years (0.95). Among the coun-

try's positive environmental characteristics is its annual

freshwater withdrawal (0.86), which is relatively high,

compared to other countries. In general, the environ-
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