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ABSTRACT

The growing demand for electricity to support the economic development of the

country has prompted the Philippine government to emphasize sustainable development

and the integration of environmental concerns in the planning and implementation of

energy programs. Based on the new long term Philippine Energy Plan, 'the total energy

requirement will increase by an annual average of 66% up to the year 2025. There will be

a growing dependence on coal fuel which will contribute significantly to the total carbon

dioxide emissions in the next century. Activities on the comparative assessment of impacts

of the different energy sources are also discussed.

INTRODUCTION

Like many developing countries in the South East Asian Region, there is a rapidly

growing demand for electricity in order to support the economic development of the

Philippines into the twenty first century. Not too long ago, the government has pursued an

intensified electrification programme initially to solve the electricity supply shortages in 1992

and 1993 and later to boost economic growth. The programme unfortunately continued to

relegate environmental and social concerns and other externalities to the background. The

new Philippine Energy Plan', taking a cue from recent international developments, now

recognizes these concems and emphasizes "sustainable development as the cornerstone

of the government's development agenda'. Thus, hand in hand with continues

development of new energy projects to provide adequate, reliable and affordable energy to

the expanding industrial sector and to the confinuously growing populabon, there is now a

conscious effort to integrate environmental concerns in the planning and implementation of

energy programs. Efforts are now underway to consider environmental protection issues

in view of the increase in energy production and utilization. The social acceptability aspect

is also being considered with special attenfion to socioeconomic bnefits for local

communities hosting the energy projects. One of the initiatives therefore in the resolution

of social issues is on the integration of environmental oncerns in energy project planning.

Acbvifies along this line are a number of environmental programs now being

undertaken or planned to be started up to the next century. One of these is an ongoing

project in the Comparative Assessment of Environmental and Health Impacts of Philippine

energy sources. Most of the on-going efforts of the comparative project now deals mainly



vAth present and near term projected impacts. These impacts are very much dependent

on the national energy outlook for the future.

THE PHILIPPINE ENERGY PLAN: 1996 - 20251

The Department of Energy has drawn up a long term Philippine Energy Plan for the

period 1996 to the year 2025. Beyond 2025, there are no indications on what the national

energy picture would look like.

Based on a projected gross domestic product of 69 annually, the total energy

-requirement is estimated to increase at an annual average of .6% within the period of the

Energy Plan. The increase in the energy requirements is depicted in Table 1, which

indicate that gross energy demand will increase from 219 million barrels of fuel oil

equipment (MMBFOE) in 1996 to 1393 IVIMBOE in 2025. The table also slows the different

types of available energy 'sources and the amounts of imported energy sources

requirements. The total primary energy mix is shown in Figure I which shows the main

energy sources in the country. The figure shows the growing dependence on coal which

will reach 397 IVIMBFOE or 28.5% of the energy mix in 2025 up from 1 0% in 1996; and the

continuing reliance on oil at 35% in 2025 down from 50% in 1996.

In terms of increasing electricity demand, Table 2 shows the installed capacity of

power plants. The total power generation mix is shown in Table 3 and Figure 2 which

shows again the dependence on coal which will reach 53% in 2025. The other major

energy sources are: oil contributing 17%, down from 40% in 1996; and'natural gas and

geothermal reaching 98% and 95% respectively in 2025. It may be interesting to note that

there is a small window for nuclear power by the year 2025 of about 2400 MW installed

capacity.

'PROJECTED CARBON DIOXIDE EMISSIONS FROM ENERGY SOURCES

Based on the national energy emission projections, the total carbon dioxide CO2)

emissions from energy sources are estimated to increase from 84i590 giga grams (Gg)

in 1996 to 557,290 Gg by the year 2025, or an increase of more than 600% in just 30

years. The average annual increase is about .7%. The major sources of these emissions

in 1996 are oil, coal and woodwastes, accounting for 92.1% of the total. Emissions from

coal are expected to increase from 14.5% to 40% of the total C02 emissions in 2025- while



oil will contribute 36%, down from 54.5% of the 1996 total emissions. Other significant

contributors to the emissions by the year 2025 will be natural gas with 11% and

woodwastes at 7%.

Table 4 shows the data on estimated C02 emissions, showing the contribution of

the main energy sources up to the year 2025. It is apparent that among the energy

sources, coal will contribute nearly half of the total emissions from all energy sources. The

bulk of the coal fuel will be imported but domestic coal will comprise 68% of the total.

While relatively cheap and abundant, local coal has been assessed to have low heating

value, carbon content, and combustion efficiency which contribute negatively to the total

carbon dioxide situation.

The energy Plan proposes that "the dominant use of coal as a source of electric

power and thermal energy can be made as the central focus of the country's aempt to

reduce C02 emissions." The Plan emphasizes demand side management improvements in

energy efficiency and application of better coal processing technologies. And while the

reduction of emissions is the primary objective, methods for better estimation of the effects

of these emissions to health and environment is needed up to the next century.

Projections of other emissions such as sulfur content generated from hydrogen

sulfide (1-12S), nitrogen oxide NO2) and particulates are not availade or unreliable at the

moment, but are expected to increase significantly in the next century.

SOCIO-ENVIRONMENTAL SUSTAINABILITY PROGRAMMES

One of the government's targets is that greenhouse gases particularly C02

emissions shall reach sustainable levels through the adoption of commercially viable new

and renewable energy technologies. Research programmes will be coordinated by the

Department of Energy on "relevant energy environmental concerns for baseline information

of secondary data gathering in aid of legislation.'

A number of studies have been done or being pursued in support of these research

programmes a nd these are listed in Table 5. Comparative studies on the health and

environmental impacts of the different energy systems are now being onducted by an

interagency subcommittee on research and development for nuclear safety and the nuclear

fuel cycle. This is one of the priority projects of the Nuclear Power Steering Committee



created by a Presidential Order�, and which is chaired by the Secretary of the Department

of Energy.

A related study was done using the Environmental Manual for Power Development

Computerized tool developed by the World Bank, which reported some preliminary results
3of impacts of power plants using different future energy scenarios by the year 2000 . This

study is being continued which should support efforts at estimating and omparing risks

from energy systems not only at present but also well into the future.

Many of the on-going related activities is concentrating on the establishment and

standardization of the databases, specially the data pertaining to characteristics of local

energy chains with particular emphasis on waste management, health and environmental
S4aspects. These efforts are being done in line with to the DECADE project of the AEA.

The decision of the Philippine government to consider development program in the

next century has initiated the need to come up with several studies on nuclear safety which

will assist the national authorities in the formulation of a comprehensive national energy

plan. One of the specific areas which was identified for this purpose is the comparative

risks of nuclear power plants against the other conventional power generating systems.

The National Power Corporation, the owner and operator of most of the country's

power plants, has been collecting data for all proposed and operating energy systems in

the country. However, these databases are either inadequate or inappropriate for a full

blown impact assessment to be conducted. Besides, the environmental impact statement

studies based on these data deal only with effluents discharged directly to the environment.

Inspite of the intent of legislated requirements, local studies are deficient on the in-depth

analysis of the impact of the disposal of solid hazardous wastes, which are not considered

as routine releases.

Thus a project that will deal Wth the comparative assessment of the environmental

impact of the waste, being referred here as solids and hazardous effluents which cannot

be directly discharged to the environment without por treatment. A performance

assessment methodology or hazard ranking score, whichever is more appropriate for local

application will be adopted for this study. The expected outputs that will be gained from

this study ill be very useful to the local authorities especially in dealing with those

problems which concern the acceptance of a particular systems. It will also assist the



regulatory body to develop a more appropriate criteria, and guides that will ensure the long

term protection of the environment.

RADIOACTIVE WASTE MANAGEMENT ASSESSMENT

One of the most important issues which need to be urgently addressed is the

problem on radioactive waste disposal and the establishment of a final repository of

radioactive wastes from all local sources. A specific location ithin the mothballed Bataan

Nuclear Power Plant reservation area has been recommended for further site studies. It

was proposed that a shallow land burial for low to medium level waste will be constructed to

accommodate the existing and future radioactive wastes generated in the country. Site

characterization studies are urrently being undertaken by the working group of another

Interagency Committee on the Project "National Radwaste Management Center." The

PNRI, which is the lead agency for this project, is tasked to conduct studies on safety

assessment of the site as well as on treatment and conditioning options for different waste

streams. It will adopt the methodology developed by the SANDIA National Laboratory for

the United States Nuclear Regulatory Commission (USNRC).r, The results generated out of

this project will show or establish whether the proposed site and its proposed engineered

system is technically suitable for disposal purposes. Criteria for waste acceptance prior to

disposal is also expected to be developed and established.

SUMMARY

With the realization of the possible harmful effects of various energy sources, there

is a firm commitment by the government to emphasize health and social concerns in the

planning and for energy projects. It is realized that economic development may be

sustained only if there aspects are seriously studies and incorporated in the decision

making for the energy development plan. The new Philippine Energy Plan shows the

growing reliance on coal fuel for the power requirements of the country. This will

significantly contribute to the C02 emissions from all energy sources. Many projects are

on-going in support of this government commitment and are planned up to the next

century, and will also be examining the comparative impacts of health and environmental

risks on energy systems in the future.
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TABLE 

ENVIRONMENTAL ROGRAMS

PROGRAMS DURATION INVESTMENT COST
(Million Pesos)

1. DOE as EIA Coordinating Facility 1996 1.3

2. Capability Building and Environmenta dsaster Preparedness 1996 4.5

and Mitigating Techniques

3. Health Risks Assessments in energy Projects (Coal-Fired 19965-1997 5.2

Power Plants)

4. Establishment of Ecological Profile on Energy Projects 1996-2000 55.0

5. Environmental Management Audit of energy Projects 1996-2025 90.0

(continuing)

6. National nventory of Emissions (continuing) 1996-2025 90.00

7. Social Acceptability of Energy Projects 1997-2000 10.00

8. Environmental Regulation Framework for Natural Gas 1997-2000 25.0
Development

9. Establishment of Energy-Environment Data Bank 1997-2005 80.0

10. Information Education and communication Campaign on Oil 1997-2025 34.0
Spill Response and Prevention on the Energy Sector

11. Health Risk Assessment of Energy Projects (Oil-Fired, Hydro, 1998-2000 50.0
Geothermal, Nuclear and Natural Gas Power Plants)

12. Study on the State-of-the Art Mitigation Technologies of Energy 1998-2000 12.0
Projects

13. Policy Study on the Utilization of Unleaded and Reformulated 1998-2000 10.0

Clean Fuels

14. National Masterplan for Environmental Management 2001-2005 15.0

15. Environmental Risk Assessment of energy Projects 2001-2005 85.0

16. Energy Resource Accounting for Energy Projects 2001-2010 84.0

TOTAL 651.0




