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Executive Summary

The “Survey of APEC Member Economies Renewable-Energy-Based Priority Needs
and Issues Relating to Sustainable Development” was sent out by the United States in
November 2000 as the first major activity of the APEC 21% Century Renewable Energy
Development Initiative. The Survey invited the energy officials of the APEC member
economies to share information on current renewable applications relating to sustainable
development and growth, and to identify barriers, issues and priorities involving these
applications. Fifteen of the twenty-one economies responded to the Survey, including
Australia, Brunel Darussalam, Canada, People Republic of China, Hong Kong, Indonesia,
Japan, Korea, Malaysia, Mexico, New Zealand, the Philippines, Singapore, Thailand and
the United States. Thisreport is the synthesis of the responses to the Survey. The results
are summarized as follows:

Transportation and air pollution reduction is the most common sustainable
development priority and goa among the APEC member economies. Six member
economies selected this goal, of which three economies (Hong Kong, Japan and
Singapore) placed it as ther first priority. Rura development and dectrification
was mentioned by four member economies (Brunel, China, Mexico and Thailand)
as their top priority. The other areas that most member economies identified in
their top three sustainable development priorities and goals were poverty
alleviation and education.

The other sustainable development priorities and goals mentioned included to
have a market-based energy system which is cognizant of the environmental
impact of energy-related practices (Australia), to encourage, promote and support
energy efficiency, energy conservation and the use of renewable energy (New
Zedland) and to reduce the reiance on foreign oil imports and non-renewable
fuels (the U.S)

The development and use of bioenergy are in different stages among the member
economies. In general, the developed economies used more advanced technol ogy
applications such as biomass gadfication, landfill gas and biofues for
transportation while in developing economies, these technologies are either not
being adopted, ill in a demonstration stage, or used only in small-scale
operations. The most common biomass-related technology currently being used
in the Region is cogeneration and the least common biomass-related technology
being used is biomass gadfication. The other biomass-related technology
applications mentioned in the Survey are municipal solid waste combustion
technol ogy and biogas technology applied to organic waste and wastewater.

Wind-related technology applications are, for the most part, in a demonstration
stage in the developing economies. The wind energy technologies utilized by
developed economies are more advanced and larger in scale.  For example,
developed economies focus on grid-connected wind farms and large turbine
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manufacturing. On the other hand, the developing economies employ wind
technologies in smal off-grid connected applications. The task specific
applications such as water pumping for irrigation employed in the developing
economies are at a small scale or implemented as demongtration projects.

Off-grid PV is more widely used than grid connected PV in both developed and
developing economies because of its cost effectiveness. While PV is much more
expensive than conventional power available on the grid, off-grid PV is more
price competitive against grid extenson or conventional stand-alone power
systems. Off-grid PV is mainly for telecommunication. The common use of solar
thermal power is for water heating. Solar thermal is not commonly used for
electric power generation in the Region.

Besides bhiomass, wind and solar technologies, diesd/solar/wind hybrid systems
are the most identified technology (by 11 member economies) as being used in
thelr economies to address development needs, followed by small hydro (mini-
and micro-hydro) systems. The utilization of eectric vehicles for transportation is
gill at a small scale and fuel cdl technology is mainly still under R&D. The other
renewable energy technologies mentioned by the member economies include tidal
power and earth energy systems being used in Canada, wave power in Audralia,
methane recovering from coal mines in Japan, dendrothermal power in the
Philippines and Audralia, and geothermal in Australia, Indonesia, Japan and the
u.S.

Regarding future plans to apply the renewable energy technologies to the
sustainable development goals and priorities, some economies have emphasized
development of particular renewable energy resources. Malaysia has focused on
biomass for power generation. Thailand sees potential in biomass, biogas and PV
technologies (especially PV roof top grid connected). Brunel mentioned its hydro
potential. Japan identified four areas of emphass—PV power generation, wind
power generation, waste power generation and fuel cells. China emphasized PV,
solar water heater, wind power (both grid-connected and small off-grid),
geothermal (for space heating and power generation), biogas (from agricultural
and industrial wastes), and straw gasification for heating/power generation.

Some economies have future plans to use renewable energy to meet their other
godls in addition to sustainable development goals. An example is Canada and
the Philippines who have policies of usng renewable energy for climate change
mitigation.

Selected dements in the member economies future plans to apply renewable
energy technologies to sustainable development goals and priorities include
encouraging the private sector to develop renewable energy technologies
(Indonesia), establishing a performance certification center for renewable energy
technology (Korea), teaching the new generations to conserve energy and use
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renewable energy more efficiently, productive and environmental friendly
(Mexico), emphasizing transport policies that contribute to energy efficiency and
the reduction of CO, from vehicles (Singapore) and continuing improvements in
energy efficiency and a progressive transtions to renewable energy (New
Zedland).

The availability of technology is not the most significant technical barrier
associated with the use of renewable energy technologies in APEC. More
advance technologies such as fud cels, biofuels or hybrid eectric systems may
not be available in all economies. However, smple and/or commercialized
technologies are available in most economies or can be imported.  Lack of
physical infrastructure to deliver renewable energy technologies to the point of
end use was mentioned by only three economies (China, Indonesia and Mexico).
It seems clear that the most common technical barrier associated with the use of
renewable energy is lack of in-country personnel to operate and maintain the
technologiesin the economies. This barrier was mentioned by seven economies.

The key competition to the use of new and renewable technologies for addressing
sustainable development needs is fossl fuds. Ther cost-effectiveness as
compared to fossil fuels was a function of various factors that were identified by
each member economy. These included availability of fossl fuds, established
infrastructure for fossil fuel utilization, established fossil fuel technologies, low
electricity prices, and government subsidy policiesin favor of foss| fuels.

Standards and certification programs do not widdy exist in APEC. Only Canada
and the U.S. claim that standards and certification programs exist or are underway
in their economies for all renewable energy technologies. On the other hand,
Brunei, Korea, Hong Kong, Malaysia and the Philippines said that there are no
national standards and certification programs for the design and ingtallation of
renewable energy systems in their economies. In the economies where standards
and certification programs for renewable energy technologies exist, it will be
mainly for solar systems especially solar water heating systems.

The legidative, policy and business-related barriers to the use of renewable
energy technologies are both lack of policies that support the use of renewable
energy and the existence of policies that are counterproductive to the promotion
of renewable energy utilization. Uncertainties associated with the development of
renewable energy for power generation, such as the lack of long-term contracts to
buy electricity generated from renewable energy, were also mentioned as a barrier
by Korea and Mexico.

The main financial barrier to the use of renewable energy technologies is their
high up-front costs (identified by 7 economies including Australia, Brunei, Japan,
Korea, New Zedland, Thailand and the U.S.). Because of the high investment
costs, and, as identified by Japan, the unfavorable views of loan officers on
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profitability and reliability of renewable energy businesses, recelving a loan from
a commercia bank for a renewable energy project is difficult. The lack of
financial support from the government and/or good financial mechanisms in the
economy are essential to promoting renewable energy deployment and were
mentioned by 5 member economies including China, Indonesa, Malaysa,
Mexico, and the Philippines.

The member economies use various financing arrangements to promote
renewable technology deployments in thelr economies. The financing
arrangements adopted most include tax incentives (such as tax write-offs, tax
reductions and tax exemptions on machinery and equipment), loan and financial
supports (such asin R&D or on pilot projects). The other financing arrangements
include government subsidies and micro-enterprise credits.  Korea has an
arrangement that mandates the purchase of renewable-based eectricity. Some
states in the U.S. require that eectricity suppliers provide a minimum percentage
of their supply from renewables. In addition, in some states in the U.S, a
standard fee is collected from all eectricity consumers and the money is used to
fund renewable investment. The green pricing option, where consumers can
voluntarily increase their payment to buy power from renewable sources, has also
been adopted in Australia, New Zealand and the U.S. Brune, Hong Kong and
Mexico stated that there are no financial arrangements in their economies to
support renewabl e technol ogy depl oyment.

China, Indonesia, Mexico, the Philippines and Malaysia mentioned that they have
receilved some type of donor grants or bi-lateral aid in support of developing
renewable energy programs in their economies. However, not all donor-funded
renewable energy projects have resulted in sustainable business practices at the
completion of the projects. Only China stated that in Inner Mongolia and
Guangdong, some Danish donor-funded wind projects have resulted in
satisfactory results in sustainable development. Some economies including
Australia, Brune, Canada, Hong Kong, Japan, Korea, and the U.S replied that
there are no donor grant or bi-lateral aid programsin their economies.

Private ingtitutions do not seem to play a major role in supporting renewable
energy development in an economy. Most economies mentioned government
agencies as the main ingtitution that supports renewable energy deployment,
followed by government laboratories, public research centers/agencies, and local
univergities. Indonesa and New Zealand were the only two economies who
stated that the private sector supported renewable energy deployment in ther
economies. Thailand, Malaysa and Mexico mentioned public utilities as the
other ingtitution involving in renewable energy deployment.

Most economies also have NGOs working with renewable energy technologies.
The economies that do not have NGOs working in this area include Brunei, Hong
Kong, Korea and Thailand.
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The economies support enterprises and business development for new and
renewable energy technologies in several ways. These include, for example,
providing government funds, grants, and loans to support new businesses (e.g.,
Audtralia and Japan), providing financia assstance from commercial banks (e.g.,
Malaysia), forming an agency to work closely with industry in developing and
implementing marketing drategies (eg., Canada and New Zedland) and
ingtitutionalisng renewable energy into the national government (eg., the
Philippines). In the U.S, dthough some specia subsidy programs exid,
renewable energy systems are generally financed through commercial lending
programs. No special support has been given to business development of
renewable energy technologies in Hong Kong, Korea, Mexico and Thailand.

Most economies did not give a direct answer to the question on the availability of
renewable energy enterprise/business development-related programs or activities
for specific sustainable development. Instead, they smply listed the renewable
energy projects implemented in their economies without mentioning any specific
sustainable-development  areas. It also seems that those mentioned
projectdactivities are not particularly enterprise/busness development-related.
Audtralia provided a rather clear answer that the renewable-energy
enterprise/business development-related programs in its economy are typically not
directed to a specific area, but designed to enhance the capacity of the renewable
energy industry as a whole.  Indonesia mentioned the installation of micro-hydro
in rural areas for supplying eectricity for the purpose of income generation.
Mexico is working on the massive use of solar water heating systems, which will
enhance the development of Mexican renewable energy technology enterprises,
and a project to identify viable renewable energy productive projects in rural
communities located away from the eectric grid. The Philippines mentioned
several projects that, although not stated, seem to support rural eectrification
goals. The U.S mentioned the programs to encourage the use of renewables on
Native American lands, particularly for off-grid eectricity supply. On the other
hand, Brunel, Hong Kong, Japan and Korea replied that there are no renewable-
energy enterprise or business deveopment-related programs or activities for
specific sustainable-development areas in their economies.

Six member economies (including Korea, Indonesia, Malaysia, the Philippines,
Thailand and the U.S)) mentioned issues related to financing as a barrier to
providing adequate delivery mechanisms for renewables use in their economies.
The other barriers include lack of supporting policies from the government
(mentioned by China, Indonesia, Malaysia and Thailand), high cost of renewable
energy technologies (mentioned by Australia, Brunei, Japan and Maaysa), lack
of information/knowledge about technologies (mentioned by Australia, Indonesia
and Malaysia), lack of human capacity (i.e., lack of local expertise, manufacturers
and maintenance mentioned by Malaysa), and lack of physica infrastructure
(identified by Indonesa and Malaysa). Canada and the U.S. mentioned the
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existence of unfavorable government policies that create a non-leve playing fidd
for renewable energy system.

Knowledge of financing and fee collection requirements was identified most (by
four economies including China, Korea, Indonesa and Thailand) as a key
information barrier that prevents ddivery mechanisms from being put in place.
Knowledge of the in-country capacity to service and maintain renewable
technologies was identified by China, Indonesia and Korea as a key information
barrier. Knowledge of the technology and its characteristics, lack of capacity of
in-country ingtitutions to provide technology and information assistance and lack
of knowledge of technology sources were mentioned by China and Indonesia
Audtralia also mentioned the problem related with knowledge of technology
sources associated with maintenance of renewable energy systems and lack of
rapid access in remote sites. China, Indonesia and Korea stated that knowledge of
renewable sources is one of their key information barriers while Mexico
mentioned that for its economy, it is not as much about the knowledge of resource
sites as the knowledge of total potential of the resources. The other barriers
include lack of information, awareness and/or understanding of renewable energy
systems and renewable industry (pointed out in different extents by severd
economies including Audraia, Japan, Maaysa, Mexico, New Zealand, the
Philippines and the U.S, and lack of training for maintenance and operation of
renewable energy system (identified by Mexico).

The main national energy-planning model used in the Region is MARKAL.
LEAP is used in some economies including Indonesia, the Philippines and the
U.S. The village levdl modeds—HOMER and ViPOR—are used in China, the
Philippines and the U.S. Canada uses RET Screen, a standardised and integrated
renewable energy project analysis software that can be used world-wide to
evaluate the energy production, life-cycle costs and greenhouse gas emission
reductions for various types of renewable energy technologies.

Brunei, Korea and Mexico stated that there were no organizations working on
renewable-energy ddivery mechanisms in thelr economies. Other member
economies listed the types of ingtitutions that are working on renewable-energy
ddivery mechanisms in their economies. In most economies, the governments
seem to play a larger role in working on renewable-energy ddivery mechanisms
in their economies than the private sector. The private sector plays an important
role in this area in economies like Australia and the U.S where the renewable
energy industry is more established. Australia, Canada, China, Indonesia, Japan,
the Philippines and Thailand identified the work of the NGOs, and the Philippines
and Thailand identified the work of international organizations and/or foreign
ingtitutes, on renewable energy delivery mechanismsin their economies.

China, Indonesa and the Philippines commented that the existing donor
programs/projects have supported the creation of markets and assisted with
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private sector participation in the renewable energy sector. Indonesia aso
mentioned that some activities in these programs/projects increase local incomes.

China, Korea, Maaysa, Mexico, the Philippines and Thailand stated that thereis
a need for ingtitutional capacity building for renewable-energy programs in ther
economies. On the other hand, Australia, Canada and the U.S replied that they
aready have such programs in place, and ingtitutional capacity building is not a
constraint to the renewable energy industry in their economies.

China, Korea, Mexico, the Philippines and Thailand replied that the development
of renewable-energy industry organizations is needed. In contrarily, Australia,
Canada, Japan, and the U.S replied that there is no need to develop renewable
energy industry organizations in their economies because they already exist. On
the other hand, Brunel and Hong Kong responded that there is no need to develop
renewable energy industry organizations in thelr economies because the
renewable energy industry is not important for their economies.

The current collaboration among the member economies is mainly in the form of
ad and assistance from the developed economies to developing economies.
Examples are projects funded by Canada, Japan, New Zealand and the U.S.
Australia has worked with other economies to promote greenhouse gas mitigation.
Korea mentioned collaboration with China in organizing seminars on new and
renewabl e energy.

The majority of the member economies agreed in the benefits of sharing
experiences from other economies. Australia, Canada, Japan and the U.S were
most mentioned as having technologies or experiences relevant to meeting
sustainable-energy prioritiesin other member economies.

Regarding a preference in the type of collaboration, collaborative R&D is the
most preferred among the member economies. Five economies (including
Audtralia, Canada, Hong Kong, Mexico, and the U.S.) identified this as being
beneficial in addressing needs, issues and barriers to the use of renewable energy
technologies. Hong Kong and Thailand preferred collaboration on the
presentation of case study experiences. Australia and Thailand mentioned the
benefit of collaboration with planning tools, and Hong Kong and China identified
the importance of collaboration on joint project development. Besides the
collaboration on joint project development, which is its first choice, China also
mentioned its preference for training programs and business development forums.
Malaysa and the Philippines stated the importance of all sx suggested
collaborations, and Korea identified the important on all but creation of “smart
subsidy” donor programs that result in sustainable renewable-energy business
practices, but did not state a preference on any particular type of the collaboration.
The other collaborations mentioned in the Survey are related to information
exchange and were suggested by Australia and Brunel.
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I ntroduction

The APEC 21st Century Renewable Energy Development Initiative (the "Initiative") was
adopted by APEC Energy Ministers at their 4th Ministerial Meeting in San Diego,
California, USA in May 2000. The purpose of the Initiative is to develop a series of
"collaborative" within the framework of the APEC Expert Group on New and Renewable
Energy Technologies to advance the use of renewable energy for growth and sustainable
development in the APEC region. A "collaborative' is designed to address the energy
needs and issues of individual APEC member economies through multi-economy
cooperation that leads to action and results.

Two benchmark activities were conducted in the first year of the Initiative. The first
activity was conducting the “Survey of APEC Member Economies Renewable-Energy-
Based Priority Needs and Issues Relating to Sustainable Development.” The second
activity was convening the “ APEC Private Sector Renewable Energy Forum” in Portland,
Oregon, USA on March 26-27, 2001.

This report is the synthesis of the responses of the APEC member economies to the
“Survey of APEC Member Economies Renewable-Energy-Based Priority Needs and
Issues Relating to Sustainable Development.” The Survey was sent out by the United
States to all APEC member economies in November 2000 to invite the energy officials of
APEC member economies to share information on current renewable applications
relating to sustainable development and growth, and to identify barriers, issues and
priorities involving these applications. The purpose of the Survey was to provide
information to help in the design and implementation of collaborations that effectively
respond to the APEC member economies priorities.

The Survey was divided into four main parts. Part A included questions regarding the
APEC economies sustainable development priorities and goals that were renewable
energy based, and renewable energy applications that addressed these priorities and
goals. Part B examined mgjor issues, needs and barriers related to the renewable energy
applications—including application-driven issues, programmatic issues and issues related
to renewable energy delivery mechanism. Part C surveyed background information on
collaborative activities that can be undertaken by APEC to address these issues and
needs. Finaly, Part D examined suggestions from the member economies on
collaborative activities. Fifteen of the twenty-one economies responded to the Survey,
including Australia, Brunei Darussalam, Canada, People Republic of China, Hong Kong,
Indonesia, Japan, Korea, Malaysia, Mexico, New Zealand, the Philippines, Singapore,
Thailand and the United States. The detailed response to the Survey from each economy
can be viewed at http://www.apecnetwork.org.

The purpose of this report is to synthesize the responses of the member economies to the
Survey so the information can be more effectively shared. The ultimate objective is to
promote opportunities for renewable energy investment and project collaborations among
the APEC member economies.



It should be noted that this report is based entirely upon the responses to the Survey of
the member economies. As such it should be recognized that, as in any survey, the
information presented is based on the knowledge of the responders and thus may not
capture all the activitiesin the economies.

Part A: Sustainable Development Priorities and Goals,
And Renewable Energy Applicationsto Address Them

Al. Sustainable development priorities and goals of the APEC member economies

The member economies were asked to reveal their sustainable development priorities and
goals in the areas of (a) rural development and dectrification; (b) poverty alleviation
(both in rural and in urban areas); (c) health improvement; (d) education; (€) population
resettlement/transmigration; (f) transportation and air pollution reduction; and (g) other
areas. The results from the survey showed that of all these mentioned aress,
transportation and air pollution reduction (f) is the most common sustainable
development priority and goal. Six member economies selected this goal, of which three
economies (Hong Kong, Japan and Singapore) placed it as their first priority. Rural
development and dectrification was mentioned by four member economies (Brund,
China, Mexico and Thailand) as their top priority. The other areas that most member
economies identified in their top three sustainable development priorities and goals are
poverty aleviation and education. Table 1 lists the sustainable development priorities
and goalsidentified by the APEC member economies.

Audtralia stated that its sustainable development priorities and goals in the energy area
are based on a market-based approach. The economy relies on competitively priced
energy while being cognizant of the environmental impact of energy-related practices.
Its energy policies are designed to be consistent with, and support of, the economic,
social and environmental requirements of a sustainable energy future. Australia focuses
on the development of an open and competitive national energy market including the
provision of reliable energy services to its people, improving energy efficiency, reducing
the local and global environmental impacts of energy production, supply and use, and
realizing the sector’s export potential (commodities, technology and services) as new
capacities are devel oped.



Table 1: Sustainable Development Priorities and Goal of APEC

Audralia Market-based energy market that is cognizant of the
environmental impact of energy-related practices
Brune Electrification
Canada Education
Poverty aleviation
Healthcare improvement
Urban air pollution
China Poverty alleviation
Rural development and dectrification
Education
Transportation and air pollution reduction
Population resettlement/transmigration
Health improvement
Hong Kong Transportation and air pollution reduction
Indonesia All (no priority)
Japan Transportation and air pollution reduction
Korea Health improvement
Transportation and air pollution reduction
Maaysa All (no priority)
Mexico Rura development and dectrification
Poverty aleviation
Education
New Zealand Encouraging, promoting and supporting energy efficiency, energy
conservation and the use of renewable energy
Philippines All (no priority)
Singapore Transportation and air pollution reduction
Thailand Electrification
USA Reduction in the reliance on foreign oil imports and non-
renewable fuels

As for the specific priorities and goals mentioned in the Survey such as rura
devdopment and dectrification, Australia mentioned that it has a wel-developed
eectricity infrastructure of grid interconnections, which provides low cost, reliable and
accessible energy services for nearly all Australians. Only 1.5% of Australian eectricity
is independent from the national grid. The remote regions of Australia are used for
agriculture, mining and tourism, and are home to many of its indigenous people.
Renewable energy is an increasingly used option in those areas. For education, the
Audtralian Government released its “Environmental Education for a Sustainable Future -
National Action Plan in July 2000”. The Plan is intended to provide leadership to the
sectors involved in environmental education activities and to promote better coordination
of these activities. The Australian Greenhouse Office is aso carrying out renewable

industry vocational training with Technical And Further Education colleges,

in




conjunction with the Sustainable Energy Industries Association. The aim is to train
industry representatives about all aspects of sustainable energy, including information
management. In addition, a computer-based tool has been developed to assist firms
assess the technical and economic potential of cogeneration as an energy supply. The
National Utilities and Electrotechnology Industry Training Advisory Board is also
developing core competencies for alternative energy supply training to complement the
work on conventional energy supply training already undertaken. As for the goal to
reduce air pollution, the National Environment Protection Measure set ambient air quality
standards—the Audtralia sfirst national air quality standards—in June 1998.

In Brunei, about 99% of the population is eectrified. The remaining unelectrified areas
are the remote, not easily accessible areas where people use portable generator for their
electricity requirement. Brune’s sustainable development priority and goal is to provide
continuous supply of eectricity to all population economically and safely. Thailand aso
put the first priority on dectrification for the reason that eectrification is “a common
factor” of any devel opment.

Canada stated the priorities in the areas of education, poverty alleviation, healthcare
improvement and urban air pollution. The government is committed to strengthening its
relationship with Aboriginal people including working to ensure that basic needs are met
for jobs, health, education, housng and infrastructure. The plans for hedthcare
improvement include reforming and supporting innovation in primary care, adopting
modern health information technologies, purchasing needed diagnostic and medical
equipment, championing community-based health promotion and disease prevention
measure, encouraging physical fitness and participation in sport, combating substance
abuse, reducing tobacco consumption, promoting mental health, and enhancing the
research into disease prevention and treatment, the determinants of health and health
system effectiveness. The government of Canada is also in the process of establishing
the Sustainable Devel opment Technology Foundation, which will support technologies to
reduce greenhouse gases and air emissons.

Indonesia stated the importance of rural development and eectrification programs due to
the fact that more than 60% of its population lives in rura areas, and only 52% of total
households are dectrified. 1n supporting rural economic development goals, the policies
are aimed at using local energy for productive use, increasing the efficiency of production
processes, utilizing appropriate technology for income generating and increasing rural
economic welfare. The poverty alleviation programs are aimed at the development of
micro-enterprise by using micro-credit, increasng social activities, developing
infrastructure, supporting education, and supplying energy needs. Indonesa redlizes the
important of using local renewable energy to improve the quality of life of rural people
such as the use of renewable energy for power generation in remote villages, rura health
care facilities, and rura schools. The government also promotes resettlement and
transmigration programs by preparing facilities and infrastructure such as streets,
agriculture fidds, dectricity, and water supply especially in Java Idand, which is the
smallest but crowed and the highest economic activity in the economy. For its
transportation and air pollution reduction goal, the Indonesian government has



implemented the program to promote energy conservation and clean energy utilization
for transportation such as the use of natural gas and ethanal.

Rural development in Malaysa emphasizes uplifting the living standard of the rura
sector through improving productivity and incomes of rura households. Programs to
strengthen the economic base of the rural areas focus on infrastructure development and
promotion of organized farming activities to increase value-added and improve economy
of scale. In addition, efforts are being made to diversify the economic base of rural areas
and to increase rural off-farm incomes through the implementation of the one-village
one-product approach and an establishment of rural industries as well as agro-tourism and
eco-tourism ventures. Besides the proven technologies of grid extensions, mini-hydro
dations and diesd engines, an emphass is given to the utilization of aternative
technologies, such as photovoltaic, micro-hydro and hybrid system for rura
electrification. Poverty aleviation programs emphasize income-generating projects such
as cash crop cultivation, livestock rearing, aguaculture, petty trading and cottage
industries. For the urban poor, priority will be given to income-generating projects as
well as the provison of adequate basic amenities such as low cost housing. For hedlth
improvement, greater emphasis is given to preventive health, expansion of health services
in the rural areas, and corporatization and privatization of hospitals and medical services.
Education and training programs are directed at expanding capacity, improving quality
and increesing accesshility at al leves. Efforts to address air pollution from
trangportation have also been intensified. New regulations include regulations to control
emissions from motorcycles and regulations requiring public vehicles to use clean natural
gasasfud.

The Philippines provided its sustainable development priorities and goals in great detail.
In summary, its rural development goal is to diversify the rura economy through the
development of alternative employment opportunities in farm and non-farm activities to
sustain an increase in incomes and standard of living of rural people. The eectrification
priority and goal is to attain a competitive, affordable, and reasonably priced energy
supply through a socialy and environmentally compatible energy infrastructure. Its
poverty aleviation goa is to improve quality of life of al Flipinos and increase
employment and income opportunities. Its health improvement goal is to transform the
health care ddivery system into one that is more dynamic, efficient and responsive to
devolution. For education, priority is on basic learning needs especially for under-served
or marginalized groups. Population resettlement/transmigration is to promote
community-based, center-based and gender-sengitive social welfare interventions for the
poor, vulnerable, and disadvantaged people. For air pollution reduction, the priority isto
use cost-effective technol ogies to produce clean and environmentally acceptable fudls.

Japan, Singapore and Hong Kong put transportation and air pollution reduction as the key
sustainable development priorities.  Japan is concerned about the growth of CO,
emissions from vehicles since its transportation sector accounts for 20% of total CO;
emissions in metropolitan areas, and the rate is expected to rise continually. For the
purpose of reducing CO,, Japan has established a plan regarding the amount of new and
renewable energy to be utilized by the year 2010. In order to achieve the target,



introduction and promotion of technology development of cost-effective, highly efficient
usage of energy from hydroelectric, geothermal, photovoltaic, wind and waste are being
conducted.

On the other hand, the U.S.’s energy policies have focused on reducing the reliance on
foreign oil imports and non-renewable fuels through federally supported advanced
rescarch in renewable energy technologies, and support through various federally
mandated incentive programs such as production tax credits to promote the use of
renewable energy. Finally, New Zealand identified its goal as to encourage, promote and
support energy efficiency, energy conservation and the use of renewable energy in the
economy.

A2. Biomass-related technology applications

The survey asked what biomass-related technology applications that are currently being
applied in the member economies. (a) use of agricultural or animal waste for gasification
for cooking and heating; (b) use of agricultural waste or products for co-generation of
electricity or to produce hesat; () landfill gas utilization; (d) biofuds for transportation;
and (e) other.

The deveopment and use of bioenergy are in different stages among the member
economies. A traditional biomass application is for direct burning. The economiesin the
cold climate like Canada, the U.S. and New Zealand use wood for residential space
heating normally as a supplementary heating sources or a back-up system for occasional
or emergency use. In rura areas in developing economies like Indonesia, Thailand,
Mexico and the Philippines, there are till a large number of households using biomass
for cooking by traditional stoves. The main biomass fuels for cooking are charcoals and
fue wood. The Philippines also uses anima manure for cooking in upland farms.
Besides the direct burning of biomass for cooking and space heating, the combustion of
waste materials such as those from forest products and pulp and paper industries is
conducted in some economies to generate electricity, steam, and heat for their own use.

An economy like Australia has a substantial biomass resource, i.e, forestry and
agricultural residues, municipal and animal wastes, agro forestry and energy crops, that
could provide the feedstock for substantial biomass energy. Australia aso has substantial
experience in landfill gas, sewerage biogas and bagasse power plants. A variety of
biomass utilization technologies are aso applied throughout the U.S,, including direct
combustion (7500 MW installed capacity) and co-firing (usng wood, agricultural, and
municipal solid wastes). A number of biomass co-firing plants have been ingalled in the
U.S. ether as commercial operations or as demonstration facilities. In these plants,
biomass is added as a partial substitute fud in high-efficiency coal boilers. Tests are also
underway to develop small modular biopower systems to be used for export for rura
electrification in developing countries. In the near term, biomass wastes for oxygenates
are in development in the U.S. Over the longer term, energy crops will be used for bulk
fud. Research is aso underway to convert unused farmland into commercia energy crop
production such as switch grass and trees.



In contrast, no major biomass related technology applications are being applied in Hong
Kong besides a very limited small-scaled tria project of landfill gas to generate
electricity for on-site domestic consumption and bio-diesd for transportation. The
biomass-related technology applications in Korea focus on landfill gas utilization and
gasification for cooking and hesating.

In general, the devel oped economies used more advanced technology applications such as
biomass gasfication, landfill gas and biofuds for transportation while in developing
economies, these technologies are either not being adopted, still in a demonstration stage,
or at a small-scaled operation.

A2.1. Biomassfor gasification

Of al the biomass-related technology, biomass gasfication is least popular. Canada,
China, Indonesia, Japan, Korea and the U.S. have experience in biomass gasification
technology at different stages. Canada combusts crop residues in bail burners on farmsin
large cereal and canary seed straw surplus regions such as southern Manitoba. At present
about 6,000 poultry and hog farmers in Canada use some sort of space heating from
biomass with total seasonal heating loads of 1,700 GJ for poultry operations and 684 GJ
for hog operations.

In the U.S. a biomass gasifier, which converts biomass into gas for eectric power
generation, has been successfully tested in the state of Vermont. This technology makes
a fuel gas from organic materials such as wood waste, waste rice hulls, grass, and
dedicated energy crops, by heating the waste under carefully controlled temperature,
pressure, and atmospheric conditions. Biomass gasification combined cycle technologies
using energy crops are also in development.

Gadfication technology in Indonesia is still in a demonstration stage. Gasification has
been ingtalled in some locations in Indonesia using rice husks, and wood and is mainly
for supplying dectricity in the areas that far from eectricity grid. Japan uses feces of
animal such as cattles and pigs in a biogasification process in the stockbreeding industry.
Korea uses both agricultural and animal waste in its gasification process.

Gadfication is under R&D in Audralia and the Philippines. The Philippines tested
biomass gagification as an option for drying farm products with emphasis on rice paddies.
Biomass gadification technology for internal gas and diesd combustion engines for
irrigation water pumping was introduced in the 1970's by the national government in an
attempt to mitigate the energy crisis in the economy. There was no on-going R&D in this
areain the Philippines at present.

A2.2 Biomassfor co-generation

Co-generation is the most commonly used biomassrelated technology in APEC.
Australia has combined capacity of about 300 MW of eectricity generated from wastes



from sugar mills. The Rocky Point Green Energy Corporation in Australia is developing
a 30 MW hiomass cogeneration plant using wood waste. This plant is expected to reduce
CO, emissions by over 220,000 tonnes per year. Also, a biomass cogeneration plant with
capacity of 30 MW is being designed and installed at the Rocky Point Sugar Mill to
provide eectricity to the Queenland grid. An advanced swirl burn combustion system
(SBCYS) has been designed to improve the capacity and efficiency of existing boilers fired
by bagasses. This technology has shown to be financialy attractive for retrofit existing
boilers in sugar mills to expand their processing capacity. It is also estimated that up to
10,000 GWh per year of eectricity could be generated from sawmill wastes, rejected logs
and other residues. However, dispersed locations lead to high collection costs.

Canada does not use agricultural products, but forest biomass residues, for heat,
electricity and co-generation. The pulp and paper industry has about 1,000 MW of
electricity generating capacity that is fueled partly from the combustion of their reslues,
in combination with other fuels such as fuel oil and natural gas. There are also some
Independent Power Producers that generate electricity from the combustion of wood
wastes from sawmills.

In Indonesia, cogeneration from agricultural wastes has leen commercialized and
installed in many industries including sugar, palm oil and wood industries. Malaysia uses
fibers and shells from palm tree as fuels for cogeneration in more than 300 palm oil mills.
Mexico uses cane wastes from the sugar industry in their cogeneration systems. New
Zealand uses wood processing residues for process heat such as that required for kiln
drying timbers and only a small proportion of the wood wastes from wood processing is
used directly for cogeneration.

It is not clear if the Philippines has utilized a cogeneration system. The Philippines
mentioned the utilization of a bagassefired power plant at Hacienda Luisita (Tarlac) to
augment power requirement of the sugar mill, and pilot projects of ricehull fired power
plants for inplant use of rice mills in Central Philippines and Southern Philippines.
However, there was no detail concerning if these power plants employed cogeneration.
These power plants are not in operation at present. There was also an attempt to operate
arice-hull fired power plantsin Luzon with no success.

The use of agricultural waste for cogeneration has taken placed in Thailand and will
become more attractive following a project “Promotion of Small Power Producers (SPPs)
Using Renewable Energy.” Thailand’'s National Energy Policy Office (NEFO) has
launched this project in order to encourage SPPs to participate in the power industry. A
financial subsidy from the Energy Conservation (ECON) Fund is provided to SPPs for
the amount of power generated from renewable energy (generally biomass). Interested
SPPs must propose their power prices for the portion that is in excess of the purchasing
prices under the existing SPP Program. The SPP with the lowest offer, which is not over
the specified rate, will receive a financial subsidy from the ENCON Fund. A pilot period
has been initially set for 57 years, targeting 300 MW of eectricity to be connected to the
grid. An alocation of about US$ 48 million is provided for this project. To support this
project, the Global Environment Facility (GEF) and the United Nations Development



Programme (UNDP) provided grants to NEPO to establish a biomass center in Thailand.
This center will be a one stop clearing house for a party interested in biomass for power
generation by providing technical advisory services, such as feashbility studies and
technical trouble shooting to developers, providing information on financing sources,
arranging project financing package to potential investors, and facilitating biomassqaver
pilot plants to increase confidence of financing institutions in biomass technol ogies.

A2.3. Landfill gas utilization

Landfill gas technology is widely used in Australia, Canada and the U.S. Audtralia’s
landfill gas projects have most developed n the past five years. There is potential for
expansion to reach approximately 300 MW installed capacity. The gas from landfills is
used to produce grid-sold power, biogas to factories located adjacent to the landfill, and
fuel for cogeneration plants ard domestic heating. Australia also has a project to use
biocell at adjacent landfill facilities to enhance production of biogas from waste. The
landfill and biocell will utilize technology that accelerates the degradation process, and
increases the production of landfill gas and biogas.

In Canada, about 1.2 megatonnes of methane is generated from landfills in about 10,000
active and closed landfill sites. In some of these sites, the captured gas is simply flared as
a way to minimize adverse impacts of bndfill gas such as nuisance odors and explosion
risks, but other sites utilize the gas for energy purposes. These sites capture 0.2
megatonnes of methane per year representing a primary energy production valued at 9.6
petgjoules. About 70% of the methane captured for energy purposes is used to generate
electricity for sale to dectric utilities estimated at about 650 GWh per year (assuming
90% capacity utilization of total generating capacity of 82.5 MW). The rest of the
methane is piped out of the landill sites and sold to nearby clients for the generation of
thermal energy, for space heating of buildings, and for process heat in gypsum
manufacturing plants, cement plants and recycling plants. At one site, landfill gas feeds a
boiler to generate heat for a greenhouse during winter and cool summer evenings while
the CO, generated in the boiler is used to enhance plant growth.

Landfill gas is utilized in small gquantities at a few sites in New Zealand for eectricity
production. Mexico uses gas from a landfill to generate power for an illumination of a
public park. Evaluations of several viable landfill sites for eectricity generation have
been undertaken in Mexico.

Hong Kong and Thailand have experienced landfill gas technology as demonstration
projects. In Thailand, the Energy Conservation Fund has provided financial support to
Kasetsart University to undertake a trial project at a landfill site on its campus at
Kampaengsaen district, Nakhon Pathom province. The total amount of solid waste at he

gite is 8 million tons, which can produce 130,000 cubic meters of biogas per day with a
heating value equivalent to 65,000 litres of diesel. The gas obtained can be used as fuel
for two 435-kW generators. It is estimated that this power plant can sere 30-40% of

normal power demand of the Kampaengsaen campus. After the project life period of 15
years, the estimated amount of power generated will be about 85.5 million kwh and the
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amount of methane release can be reduced by approximately 399 million i In addition,
the project can reduce the horizontal dispersion of gas and sludge flow from the landfill.

China, Indonesia, Malaysia and the Philippines do not use the landfill gas technology at
present.

A2.4. Biofuels for transportation

Biofuel technology is still not currently cost effective. This technology is thus still either
in a research and development stage or being used in a small scale with some subsidies or
tax incentives from the governments. Manildra Energy Australia Pty Ltd. of Ausaliais
researching technologies assisting the development of a commercial scale advanced
technology fud ethanol plant using whesat starch as a feedstock. The ethanol is sold as a
10% blend with petro through selected service stations. The CSR Distilleisin Australia
produces ethanol by fermenting molasses, the sugarcanemilling byproduct, using Biostil
semi-continuous fermentation technology. The plant capacity is 55 million litres of 95%
strength ethanol per year. About half of the output is exported in bulk. The remainder is
sold to domestic market with some of the ethanol upgraded to 100% strength. The
University of Mebourne has developed a fluidized bed fast pyrolysis process that can
convert black liquor, a waste product generated by paper and pulp making industry, into
bio-oil. Thebio-oil can be processed into transport fuel substitutes such as biodiesd.

Canada produces ethanol, mainly from corn and wheat, about 215 million litres annually,
for which about 76% is used to blend into gasoline. The process for producing ethanol

from starch-based feedstock is mature in Canada from a technology point of view.

However, the cost of production is not competitive with gasoline but is subsidized in

form of tax incentives by the federal and provirial governments. Research is currently
underway to develop technologies for the production of ethanol from lignocelulosic

biomass such as wood or agricultural waste, which is plentiful and low cost, to make cost

of ethanol production competitive with gasoline.

Indonesia, Malaysia and the Philippines reported a research and demonstration stage of
biofuel technology in their economies but the technology is not being used at present.
Malaysia researched and tested the use of palm oil diesel as a diesdl fal substitute on a
large number of vehicles including taxis, trucks, buses and passenger cars. The
Philippines experimented gasifier technology for mobile power applications in light
vehicles and fishing boats, and the use of coconut oitdiesel and acohd-gasoline blends
for transportation. Indonesia is currently working on a detail study regarding the
economic aspects of biofud technology.

Gasohol is available at some petrol stations in Thailand. Its priceis, however, subsidized
by the Thai government. The use of coconut oil and palm ail in diesdl engines are also
reported in Thailand. Limited smaHscaled projects of bio-diese for transportation have
also been carried out in Hong Kong.

Extensive research on bioethanol and other alternative fués is underway in the U.S.
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A2.5. Other biomass-related technology applications

The other biomassrelated technology applications mentioned in the Survey are municipal
solid waste combustion technology and biogas technology applied to organic waste and
wastewater.

Municipal solid waste (MSW) combustion technology

Four member economies—Australia, Canada, Singapore and the U.S—mentioned the

MSW combustion technology in their economies. Brighstar Environmental Ltd of
Audtralia recently received $2 Milion Commonwealth grant for the design, construction,

and ingtallation of a solid waste energy and recycling facility at a municipal waste facility
located in New South Wales. The facility will recover reusable and recyclable resources

before the conversion of the organic components into gas and then eectricity. Ten

municipal waste incinerators with energy recovery were identified in Canada. These
plants combusted 1.2 million tonnes of municipal solid waste with a primary energy
content of 12.5 petajoules to produce either steam or eectricity or both steam and

electricity in cogeneration process, for sale to nearby industrial facilities. The energy
produced by these plants, after transformation losses, is estimated at 6.3 petajoules.

Some of these existing incinerators also showcase the most advance emission control

technology. For example, the Burnaby incinerator in British Columbia and the Sydney
incinerator in Nova Scotia have air emissions below the usual required performance. In
Singapore, solid wastes are incinerated and the heat is used to generate e ectricity.

Biogas technology

The majority of maor and midsize municipalities in Canada have sewage treatment
plants with anaerobic digestion as part of the treatment process. In most cases, these

plants use part of the methane production to heat their digester. In at least two plants, the
methane is used in a cogeneration mode. The Ottawa regional plant generates 2.4 MW
while the Bonnybrooke plant in Calgary generates 7.2 MW. All wastewagr in Singapore

is collected for treatment at six sewage treatment works and the biogas produced during

the anaerobic treatment process is used to generate eectricity to meet inhouse energy

requirements at the treatment works.

A large number of wastewater treatment plants in Australia recover biogas and use it for
heating digesters and energy generation. Others plants flare the methane, which is
beneficial in greenhouse terms but wastes a potential energy resource. Brisbane City
Council operates 10 wastewater treatment plants. Six of these plants use anaerobic
digestion and four of them have closed digesters with some degree of gas collection.
Apart from one plant at Luggage Point, the other plants use the biogas to generate heat
for the digestion process with the excess being flared. Luggage Point has used the biogas
to generate dectricity since around 1980. The waste heat from the engines is recovered
from the cooling water and used to heat the digestion process. Around 70% of the
electricity requirements of the plant are provided from energy recovery from hiogas.



12

Export of power to the grid is a low priority due to the low buy-back rates that are
currently offered.

Thailand does not use the anaerobic digestion process at general wastewater treatnent

facilities. However, the technology is being designed for wastewater treatment of small
to medium-sized daughterhouses. In addition, the King Mongkut's University of
Technology Thonburi (KMUTT) has developed an anaerobic fixed film technique to
produce biogas from factory wastewater. Also, Thammasat University has developed a
simulation modd for anaerobic biochemical reactor to produce biogas from wastewater
of palm oil extraction plants, using a 100m® gasifier.

Biogas from organic wastes was mentioned by Australia, Thailand, Indonesia and the
Philippines. EarthPower Technologies Pty Ltd in Australia is constructing an anaerobic
digestion facility, which converts up to 82,000 tonnes/year of food wastes from industrial
and commercial sectors inb biogas to be sold to neighbouring industry to replace the use
of natural gas. In addition, EarthPower’s process also captures the nutrient value of food
wastes by producing high quality solid and liquid fertilizers and reiseable, clean water.

Thailand has applied biogas technology to animal manure. Livestock raising has been
rapidly expanding in Thailand causing the problems with increasing manure, residues and
wastewater. The Thai government’s ENCON Fund thus has been used to promote the
establisiment of biogas systems in livestock farms. This has not only alleviated the farm
owners energy cost for wastewater treatment but also produced biogas that can be used
as a substitute energy source for LPG, petroleum and eectricity.

Biogas technology using animal wastes has also been continuously promoted by the

Philippines Department of Energy. Many livestock farms in the Philippines produce
biogas from animal manure for power generation for implant use. Biogas from manure

has been installed in sane locations in Indonesia to reduce environment impacts. Biogas

in Indonesia is mainly for cooking and also till in the stage of demonstration project.
One of the barriers for biogas promotion in Indonesia is the social aspect that most people

feel disgust in using the energy from manure biogas.

The summary of biomassrelated technology applications currently being used in the
APEC region isshown in Table 2.



Table 2: BiomassRelated Technology Applicationsin APEC
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Gadgification | Cogeneration | Landfill | Biofuelsfor Others
Gas Transport

Australia R&D Yes Yes Yes MSW, Biogas
Brung” NC NC NC NC NC
Canada Yes Yes Yes Yes MSW, Biogas
China Yes Yes No No Biogas
Hong Kong No No Yes—D Yes—D No
Indonesia Yes—D Yes No R&D Biogas
Japan Yes Yes NC NA NA
Korea Yes No Yes No No
Malaysia No Yes No R&D No
Mexico NA Yes Yes--S NA No
New Zealand NA Yes Yes-S NA No
Philippines R&D NC No R&D Biogas
Singapore NA NA NA NA MSW, Biogas
Thailand No Yes Yes—D Yes—S Biogas
USA Yes Yes Yes Yes MSW

Notes; NA refersto” Not answered”;
NC refersto “ the answer isnot clear”;

D refersto “ Demonstration/pilot project”, being implemented for trail;

Srefersto* Small-scaled project”, being used but not widespread;
R&D refers to the project under research and devdopment, not being implemented at

present,

Y Brune only mentioned that “no biomassrelated technology is currently being applied

for dectricity generation.”

A3. Wind-related technology applications

The Survey asked the member economies to identify the wind energy related technol ogy
applications currently being applied in their economies such as (a) gridonnected wind
farms to strengthen the national grid; (b) offgrid (rural and remote) eectricity supply; (C)
wind energy for water pumping to support agricultural practices, and (d) other.

From the responses to the Survey, wind-related technology applications are, for the most
part, in a demonstration stage in the developing economies. The wind energy
technologies utilized by developed economies are nore advanced and larger in scale. For
example, developed economies focus on grid-connected wind farms and large turbine
manufacturing. On the other hand, the developing economies employ wind technologies
in small offgrid connected applications. The tak specific applications such as water
pumping for irrigation employed in the developing economies are at a small scale or
implemented as demonstration projects.
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A3.1. Grid-connected wind farm

Australia, Canada, China, Japan, Mexico, New Zealand, the 5., and—to a lesser
extent—Thailand, have experience with gridconnect wind technology. Austraia’s
biggest current wind farm is the 8 x 600 kW project at Crookwell in New South Wales.
The other major wind farm in Australia is the Ten Mile Lagoon Wind Fan in Western
Australia which generates electricity from 9 x 225 kW wind turbines. An additional 10
MW of wind turbines is being planned for Blayney in New South Wales, which will
double Australia's installed capacity of wind generation to 20 MW. The Hydo Electric
Corporation has large plans for wind generation in western Tasmania. A number of
companies are interested in establishing wind farms along the coast of western Victoria
and south east South Australia, which have some of the best wind resourcesin mainland
Australia.

Canada’s first sizable wind farm was the Cowley Ridge wind farm in Alberta. It was
built in the early 1990s with a capacity of about 20 MW. The output is sold under long
term contract to TransAlta Utility. There are several othe wind energy facilities across
Canada, mostly singleturbine facilities, aggregating to an additional 5 MW in capacity.
The other large wind farm started in 1998 isLe Nordais wind farm in Quebec with a 100
MW capacity. The eectricity from Le Nordais 5 sold to Hydro Quebec under a long-
term contract paying a reported 5.8 cents per kWh. With the completion of Le Nordais,
eectricity production from wind in Canada will amount to over 300 GWh, or 1.2
petgjoules, per year. With the exception of the Cowley Ridge and Le Nordais wind
farms, the introduction of wind energy in Canada remains limited. This is due in large
part to Canada s abundant, low-cost, competing sources of electricity supply.

Japan has used gridconnected wind power generation systems since 1992. In 1998,
electricity purchase agreements by domestic power companies under longterm contracts
were developed, enhancing the fullscale introduction of wind power generation systems.
Total capacity of wind power generation systems in Japan was 83 MW in 1999 with a
target of 300 MW by 2010.

Mexico has operated several grid-connected wind farms. One of the most efficient wind
farmsis La Venta gridconnected wind power station in Oaxaca. The project consists of
seven Vestas Danish wind turbnes with 1.5 MW capacities. Other projects include the
development of small powered wind turbines installed in 1991 in Toluca, an installation
of a 1.5 kW wind turbine during 19871995 in Hidalgo, and a 250 kW wind turbine
demonstrate project in Baja California Sur.

Chinareported 34.4. MW installed capacity of the gridconnected wind in its economy.

To date, two grid-connected wind farms (of 32 MW, and 3.5 MW) have been devel oped
in New Zealand. These are significant achievements given that the wieh farm projects
must compete directly with large gas fired combined cycle power plants within the fully
deregulated New Zealand e ectricity market.
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An interest in gridconnected wind is growing rapidly in the U.S. due to rising fuel prices
and energy shartages, environmental concerns, and statesupported financial incentives.
By the end of 1999, 2,500 MW of total installed wind energy capacity existed in the U.S,
of which 803 MW was in the 12state “ Great Plains’ region. In 1999 alone, 732 MW of
new capacity was installed, with 614 MW in the Great Plains region. About 56200 MW
of new capacity was installed in the U.S. in 2000. Four wind farms of 200 MW or more
were installed in Texas, California, and the Pacific Northwest in 2001. Electricity from
some of the U.S projects has been contracted at less than 3 cents’kWh, which establishes
wind energy as a power source more affordable than natural gas.

A grid-connected wind farm in Thailand to strengthen national grid is unlikely due to a
l[imitation of wind resources. The only known grid-connected wind turbine generator in
Thailand is a 150 kW induction generator demonstrated by the Electricity Generation
Authority of Thailland at Phuket Idand, southern Thailand. At present, thdProvincial
Electricity Auhority (PEA) has installed four wind measurement devices along the
eastern and western coasts of Thailand to evaluate the wind energy potential for
determination of the economic viability of a gridconnect wind farm. If the potential of
wind energy in tre targeted areas is high, PEA will carry out a followup project on the
installation of a gridconnected wind farm with a minimum generating capacity of 1,000
kW. In addition, the Department of Energy Development and Promotion (DEDP) has
recently finisheda wind energy resource map study that depicts estimated distribution of
wind resources in Thailand, including average wind speed, wind power density on annual
and monthly basis, inter annual/seasonal and diurnal wind variations.

A3.2. Off-grid electricity supply

The off-grid wind technology for eectricity supply has been used in the U.S,, Australia,
Canada, New Zealand, China and Mexico. Offgrid use of wind in the U.S. is limited
primarily to providing electricity for vacation homes or remote instiations located far
from the grid. In 1999, there were about 9,800 small (<50 kW) systems installed in the
U.S. Canada has used small, residentialsized wind turbines for powering cottages and
remote housing. There are also many small wind turbines usd in Remote Area Power
Supply (RAPS) systems in New Zealand to provide dectricity to single residences in
rural areas. These RAPS systems are typically developed at sites that are beyond about
2 km from the existing local electricity network. China repoted the use of 170 thousand
sets of small off-grid wind turbines at present.

The off-grid wind technology is utilized in Hong Kong, Indonesia, Malaysia and the
Philippines in smaHscale or demonstration projects. Hong Kong has small offgrid wind
turbines installed in remote outlying islands to provide national electrical power to serve
data recording equipment for weather monitoring purposes. Indonesia has small scale
wind energy systems installed in rural and remote areas for fulfilling the basidectricity
needs. Malaysia hasingtalled the first and onlywind energy conversion system in Pulau
Layang-Layang, a remote island in Sabah. The system has been installed and constructed
by TNB Research, featuring a wind turbine generator hybrid system wth 150 kW.



16

Finally, the Philippines has utilized demonstration units of wind turbine generators for
electricity generation, but these are still in the pilot stage.

A3.3 Wind energy for water pumping to support agricultural practices

Australia is a logtime user of small wind pumps for agricultural purposes. The total

numbers of small pumping windmills in Australia are estimated to be more than 15,000.
This area, however, appears to be losing market share to solar pumping systems. The use

of wind for water pumping is also no longer amajor industry in therural U.S.

There are severa thousand water-pumping wind turbines in Canada, primarily in the
Prairies.  The common application is to pump underground water to the surface and
stored in a basin, for example, to provide drinking water to cattle. Wind powered water
pumping is also used in Indonesia, Mexico, New Zealand and the Philippines to provide
water for livestock.

Wind energy for water pumping installed in some locations in eastern part of Inohesia
for irrigation. China uses wind energy for water pumping at a small scale.Hundreds of

local-made wind turbines for water pumping have also been reported in various parts of
Thailand. However, ther effectiveness has yet to be analyzed because inmost parts of

the country, wind resources are not good.

A3.4. Other wind-related technology applications

The other wind related technology includesthe use of wind turbines to aerate ponds and
lakes in Canada and the use of old fashioned (canvas or wood blades) wind turbines to
pump seawater to make salt in Thailand. Philippines mentioned the use of wind for water
pumping for domestic and potable water application in a number of households in Central
Luzon with scattered occasional units around the euntry including a few educational
institutions. Mexico also mentioned the use of water pumping for human consumption at
the agricultural zone El Vizcaino. The energy at El Vizcaino comes from the wind power
station of Guerrero Negro with a power of 600 kW. It is composed of only one wind
turbine with a diameter of 14 meters assembled on a tower of 50 meters high. Guerrero
Negro has lower wind resource intensity than the other location. However, eectricity
costs by diesel generation are high, thus wird has excellent opportunities. In addition, as
the zone is consdered a Biosphere Reserve, wind generation is an appropriate
complement for diesel generation because it doesn’t produce hazardous emissions to the
atmosphere. The use of wind-related techndogy applications in APEC is summarized in
Table 3.
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Grid-Connected Off-Grid Wind Energy Others
wind farm Electricity for Water
Supply Pumping for
Agriculture
Audtralia Yes Yes Yes NA
Brung” NC NC NC NA
Canada Yes Yes Yes Aerate ponds &
lakes
China Yes Yes Yes—S NA
Hong Kong No Yes—S No NA
Indonesia No Yes--D Yes--D NA
Japan Yes NA NA NA
Korea” NC NA NA NA
Malaysia No Yes—D No NA
Mexico Yes Yes Yes Drinking water
for households
New Zealand Yes Yes Yes NA
Philippines No Yes—D Yes Drinking water
for households
& ingtitutions
Singapore NA NA NA NA
Thailand Yes—D No Yes—S Pumping
seawater for salt
making
USA Yes Yes Yes NA

Notes: NA refersto“ Not answered”;
NC refersto “ the answer isnot clear”;

D refersto “ Demonstration/pilot project”, being implemented for trail;

Srefersto” Small-scaled project”, being used but not widespread;
Y Brunei only mentioned that there is no wind energy related technology being
applied for eectricity generation.
? Korea only mentioned that it “has made efforts to promote gridconnected wind
farms.”

A4. Solar-related technology applications

The member economies were asked to reveal the solar technology applications currently
being applied in their economies such as (a) grieconnected photovoltaic (PV) arrays to
strengthen the national grid; (b) offgrid (rural and remote) PV applications to meet local
electrification needs such as home lighting, commercial and agricultural apations,
education, rural health clinics; (c) concentrating solar power technologies for generating
electricity or solar heating for domestic or industrial hot water supply; (d) passive design
architecture to take advantage of natural solar heating and vatilation, and daylighting;

and (e) other.
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Based on the responses to the Survey, off-grid PV is more widely used than grid
connected PV in both developed and developing economies because of its cost
effectiveness. While PV is much more expensive than conentional power available on
the grid, off-grid PV is more price competitive against grid extension or conventional
stand-alone power systems. Off-grid PV is mainly for telecommunication. The common
use of solar thermal power is for water heating. Solarthermal is not commonly used for
electric power generation in APEC.

A4.1. Grid-connected photovoltaic

Grid-connect PV is not widely used in APEC because of its cost ineffectiveness as
compared to conventional power system. The utilization of this technology is in smalt

scale operations or demonstration projects. Japan seems to utilize this technology more
than other economies. Production of PV cells in Japan was 80 MW in FY 1999. The
cumulative capacity of gridconnected PV installed in Japan by theend of 1999 reached

approximately 205 MW with the target of 5,000 MW in 2010.

Grid-connected solar farms have been constructed in Western Australia, New South
Wales and South Australia. Several demonstration sites have also been established by
Australian dectricity utilities. There are also many demonstration projects for grid
connected solar PV applications in the U.S. supported by federally financed programs
such as the Utility Photovoltaic Group and the Million Solar Roofs Program. A number
of state programs, such as New York's State Energy Research And Development
Administration and California’'s Sacramento Municipal Utility District, also support grid
connected solar roof programs.

Canada has less than 40 gridconnected PV systems installed with total capacity of only
267 kW. Since the cost of PV power is still 5 to 10 times higher than conventional power
available on the grid, PV is unattractive for gridconnected applications at present. Many
of the grid-connected systems in Canada were instdled as technology demonstration
projects such as the 85 kW system installed on the Hugh McMillan Rehabilitation Centre
in Toronto and the 20 kW system installed on the CANMET Energy Diversification
Research Laboratory of Natural Resources Canada in Quebec.

Two grid-connected solar PV demonstration projects (5 kW and 3 kW) are under
operation in Malaysa at Universty Kebangsaan Malaysa and University Tenaga
Nasional campuses.

Thailand has a demonstration project on PV rooftop grid connected systems. Apotentia
of using gridconnected PV to strengthen the grid network is high because of plentiful
solar energy (yearly average of 1520 MJm?/day) in most parts of the economy and the
availability of the both national grid (69500 KV extended to al provinces) and
distribution grid (1133 KV serving 99% of sub digtrict areas). The only barrier for this
option is the high investment cost. A feasihility study, however, has shown advantages
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of PV over other alternatives in some areas in Thailand (such as irthe remote areas in
Mae Hong Son Province, northern Thailand).

A4.2. Off-grid PV applications

Telecommunication is the common offgrid PV application in the member economies. In
Australia, telecommunication remains a major market for solar technology. The other
applications include railway signaling systems, navigational aids, cathodic protection,
water pumping, street lighting and remote refueling (aviation) installations. These
applications continue to account for well over half of domestic sales. Australia also uses
high efficient solar powered water pumping systems, which are based on standard
photovoltaic modules and standard pumps but incorporate innovative approaches in
power e ectronics and new motor designs.

The bulk of the installed capadgty in Canada is for offgrid applications where PV is
proven to be price competitive against grid extension or conventional standalone power

systems. Typica applications include eectric power for telecommunication systems,
water pumping and purificaton, remote monitoring and control, remote residential
properties, various coast-guard lighting and beacon systems, and numerous consumer
applications including haneheld calculators. The largest individual PV system user in
Canada is the Canadian Coast Guard who isusing PV in an estimated 7,000 navigational
buoys, beacons and lighthouses.

Brune uses standaone PV systems in remote areas for telecommunication, marine
navigation, and some off shore oil platforms. China uses solarPV home systems for
lighting, commercial and agricultural applications, education and rural health clinics with
total capacity of about 13 MW. Indonesia has around 5 MW offgrid PV systems for
home lightings, education, rura health clinics, communication, and commercial and
agricultural applications. To date Malaysia has installed more than 2 MW of solar PV
systems under rural eectrification scheme, telecommunications, and the oil and gas
offshore industries.

There is no gridconnected PV, but off-grid PV systems have been installed in Mexico.
In the early 1980s several lighting systems were installed at children shelters of the
Instituto Nacional Indigenista (INI). This program benefited about 153 communities.
Also, in 1982 the Ingtituto Mexicano del Seguro Social (IMSS) acquired about 400 of
these systems for its rural clinics. Later, in 1989 the Federal Government established a
rural dectrification plan and installed more than 40,000 small PV systems. Offrid PV
systems have also been used for communications, water pumping for livestock and
communities, fisheries, icemaking, eectric fences and fish tank oxigenation.

The Philippines has installed a number of ofgrid PV systems for home lightings,
commercial, education, rural health applications, and PV pumpingd household and
community water supply. The Rura Electric Cooperatives used the PV-solar heating
system concept for rural electrification with limited success because of institutional and
technical problems, among others. PV applications for refrigerabrs and freezers for
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vaccines and pharmaceutical applications were implemented by the Department of
Health.

There are currently no large gridconnected PV systems in New Zealand, only a few
residential grid connected systems and demonstration projects. The use of PV in New
Zealand is mainly for Remote Area Power Supply (RAPS) systems. The common
applications are for remote telecommunication and maritime signal lighting, rather than
residential power due to the relative high costs of PV compared to wholesale eectricity
or other RAPS systems such aswind or micro hydro.

Many off-grid applications of PV have been used in the U.S,, including the use of PV for
powering transmission towers, highway signs and railroad signals.

A4.3. Concentrating solar-power technologies for power generation or
solar heating for domestic or industrial hot water supply

Solar thermal for power generation is not commonly used. Australia, Japan and the U.S.
reported the use of this technology at R&D or demonstration stages. Australia
constructed 5 MW solar thermal power plant at Stanwell Power Station in Queensland.
The plant uses the new compact Linear Fresnd Reflector (CLFR) technology. This new
type of solar array can be used to produce steam for generators that use conventional
steam turbines. The project uses a large array of solar reflectors, driven by an eectrical
tracking system, to collect the energy from the sun. The CLFR technology allows the
existing coal fired power station to provide commercially vable green energy to the
electricity grid. In addition, Anutech Pty Ltd, Transfield Pty Ltd and CS Energy Ltd of
Audstralia received Federal funding for the installation of 17 "Big Dish" solar thermal
collectors at Mica Creek Power Station. The project aims to demonstrate the technical
viability of a 2 MW equivalent solar thermal array for power generation through
integration with the existing 33 MW fossiffuelled power plant. This project will
generate further expertise in component design, constructionand plant operation that will
establish this solar thermal technology as a promising new element of Australias
renewable energy industry.

The concentrating solar power industry in the U.S. has had success at the SEGs trough

plants in southern Califorma with total 350 MW of installed capacity. However, this

industry is till primarily in the R&D stage, and federal research support to this
technology has decreased over the past several years. A small private sector industry is
emerging with interests within the U.S. Primary technologies under consideration

include troughs, power towers and dish sterling systems.

Solar thermal capacity in Japan reached 913 MKl in 1998 with a target of 4,500 Mkl for
2010.

The more common used of the concentrating solar power is solar heating. Solar water
heating has been established in Australia since the 1950s and now is a welknown, fully
commercial industry. The four main manufacturers (Solahart, Edwards, Beadey and
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Rheem) produce about 30,000 units per year, of which roughly 40% are exported with a
value of around $21 million annually. The volume of exports makes Australia one of the
worlds leading exporters of solar water heaters.

In Canada, the most cost-effective solar energy technologies are those used for
low-temperature heating applications such as domestic water heating, pool heating and
commercial/industrial ventilation air prdneating. An estimated 12,000 residential solar
hot-water systems and 300 commercial/industrial solar hotwater systems are currently in
use in Canada. Energy production from these systems is estimated at 0.1 petgjoules per
year. Following the collapse of oil and gas prices in the miell980s and the termination
of off-oil government programs, sales of new systems have sowed down considerably.
Approximately 200 new systems are installed annually, representing sales of less than $1
million. About half of the residential systems are used for seasonal pool heating which
allows Canadians to use their pools later in the season withait incurring any extra fuel
costs. The other half contributes to heating water for domestic uses, using year-round
systems that include solar panels, antifreeze solutions and heat exchangers. In this latter
application, the solar system typically proviégs half of the hot water for a household,
reducing the demand for fuel or eectricity for the conventional hot water system.

The solar water heating systems, concentrated and directs, are growing at a very fast pace
in China. There are now more than 1000 large and smallscale solar water heater
manufacturing companies in China with total applications reaching 20 million®m Solar
heating hasalso been commercialized in Indonesia. There are one manufacture and many
dealers of solar water heaters in Indonesia. Hong Kong uses solar heating for swimming
pools and daughterhouses. Brunel has lar heating for domestic hot water in a small
number of houses.

Mexico has used solar water heating systems in the residential sector for 40 years. At
present, Conae is working on the massive use of SWHS, which promotes a program of
Mexico City's Government, and in the development of standards to regulate equipment.
As a result, Conae generated a document called “Protocol to Assign Financing to Solar
Water Heating Systems Projects’.

Concentrating solar power is not considered effective in Thailand because the solar
insulation usually consists of 50% diffused radiation (which can not be concentrated).
However, some low to medium temperature systems may be utilized through the use of
evacuated heat pipes and flat plate collectors with selective surface coating.

A4.4. Passive design architecture to take advantage of natural solar
heating and ventilation, and daylighting

Australia has embarked on a numlgr of measures—both voluntary and mandatory—to
improve energy efficiency in residential and commercial buildings. The National House
Energy Rating Scheme, for example, operates in most States and Territories to assess
energy efficiency in the residential sector. There is also an Energy Management
Taskforce consultative process to identify new measures to improve energy efficiency in
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commercial buildings that have the potential to capture the support of key stakeholders.
Energy efficiency information servces are being provided under the National
Greenhouse Strategy.

Passive design architecture to take advantage of natural solar heating and ventilation, and
daylighting is also conducted in cold areas in north China, in Indonesia (especialy in
commercial building and household in relation with energy conservation program), in
Mexico and New Zealand, and very few in Thailand.

A4.5. Other solar-related technology applications

Other solar technology applications mentioned by the member economies includehe use
of solar thermal technology in Indonesia for drying agricultural crops such as paddy,
chilly, tea and coffee. Canada uses solar-assisted air conditioning, detoxification of
wastewater, direct fuelsmaterials production, and ventilation application. The most

common solar air heater in Canada is the Canadian designed Solarwdl, a solar pre
heated air ventilation system which uses metal solar collectors that transfer heat to
ventilation makeup air asit flows through the perforationsin the collectors.

Table 4 summarizes the use of solarrelated technology applicationsin APEC.
Ab5. Other renewable ener gy technology applications

The Survey asked the member economies to describe other renewable energy technology
applications being wused to address deveopment needs, such as ()
diesdl/solar/wind/hybrid systems for rural eectrification; (b) eectric vehicles for
transportation; (c¢) microhydro resources for rural eectrification; (d) fuel cells; and (e)
others. Among these mentioned technologies, diesd/solar/wind hybrid system is most
identified as being used n APEC, followed by small hydro (mint and micro-hydro)
systems. Besides electric vehicles and fuel cells, the other renewable energy technologies
mentioned by the member economies include tidal power and earth energy systems being
used in Canada, wave power in Australia, methane recovering from coal mining in Japan,
dendrothermal power in the Philippines and Australia, and geotherma in Australia,
Indonesia, Japan and the U.S.
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Grid- Off-grid Solar Passive Others
connect PV PV thermal (1) Design
or Solar Architecture
Heating (2)
Audtralia Yes—S Yes Yes(1)—D Yes NA
Yes(2)
Brunei No Yes Yes(2—S No No
Canada Yes—S Yes NC (1) NA Solar-
Yes(2) assisted air
conditioning
(S(o
China NC Yes Yes(2) Yes No
Hong Kong No No Yes(2) NC No
Indonesia No Yes Yes(2) Yes Solar thermal
for drying
agricultural
crops
Japan Yes NA Yes(1)—D NA NA
Korea Yes—S No Yes(2) No No
Malaysia Yes—D Yes NA NA NA
Mexico No Yes Yes(2) Yes NA
New Zealand Yes—S Yes Yes(2) Yes NA
Philippines No Yes NA NA NA
Singapore NA NA Yes(2) NA NA
Thailand Yes—D Yes—S | Yes—S(2) Yes—S NA
USA Yes—D Yes Yes(1)— Yes NA
R&D
Yes(2)

Notes; NA refersto“ Not answered”;

NC refersto “ the answer isnot clear”;

D refersto “ Demongtration/pilot project”, being implemented for trail;
Srefersto” Small-scaled project”, being used but not widespread;
R&D refers to the project under research and development, not being implemented at

present.

A5.1. Diesdl/solar/wind hybrid systemsfor rural electrification

Diesd/solar/wind hybrid systems have been installed in most economies, especialy in
remote areas where the systems are proved to be cost-effective as compared to other

options. Australia has increasingly utilized reneable energy in the Renewable Remote
Area Power Supply (RAPS) systems for off-grid eectricity supply for small holiday
homes and shacks, boats and recreational vehicles, small rural farms (single homes),
large station homesteads (with multiple residences), remote aboriginal communities,
small mining operations and various telecommunications applications. Most of the
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RAPS systems use PV, but a few use wind energy or hybrid systems. Other common
system components are diesel or petrol back up generators, deep cycle batteries, inverters
and control systems. It is estimated that more than 10,000 RAPS systems have been
installed in Australia with the largest number in southeast Australia. In 1997, Western
Power installed a variable speed wind turbine and commuications, control and SCADA
equipment on the Denham diesel power grid. This turbine generates on average more
than 20% of the Denham's dectricity requirements and thus reduces the town's reliance
on imported diesel by 175,000 litres per year. At certan times the wind turbines, with
the support of flywheels, provide 100% of Denham's e ectricity supply. Operation of the
turbine cuts CO, emissions by more than 500 tonnes per year.

A diesdl/solar hybrid system is being used in the remote national park aBelalong in the

Temburong District in Bruneal. Diesd/solar/wind hybrid systems are being used in
remote regions of Canada particularly in the North, some remote areas and islands in

China, very remote locations of the U.S. (such as Alaska), also in New Zealand, and

Indonesia. PV/wind/diesel hybrid systems have been demonstrated at some national

parks and wild life sanctuaries in Thailland. Future prospect of the hybrid systems is
promising in Thailand, particularly for communities on small isands.

A solar/diesd hybrid system was implemented at the Nature Education and Research
Center, Endau Rompin National Park, in Malaysiain 1998 under the funding of Electrical
Supply Industry Trust Account (ESITA) and Danish Cooperation for Environment and
Development (DANCED). A total of 112 solar modules have been installed with total
array power of 10 kW. Thediesa generator has the capacity of 6 kW.

Mexico has installed a few hybrid systems. The hybrid project XCalak was installed in

1992 in Othdn Blancovillage, Quintana Roo, composing of 60 kW wind generators, 11.2

kW PV systems and a 125 kVA diesel generator. The X-Calak project supplies

electricity to the whole village. Smaller hybrid projects were installed, such as El Junco
project in the city of Zacatecas composing of 1.6 kW PV pands and 10 kW wind

turbines. In addition, the hybrid project San Antonio Agua Bendita was installed in the
State of Mexico in 1993 containing 12.4 kW PV panels, 20 kW wind system, and a 40
kW diesdl generator.

The Philippines has installed LPG/solar hybrid staneillone systems using Rural Energy
Services Companies (RESCO) format of funding. The project is implemented by Shell in
Madalag, Alaminos and Aklan in central Philippines.

The development of diesdl/solar/windhybrid systems isunderway in Korea

A5.2. Electric vehiclesfor transportation

Australia mentioned the hybrid éectric vehicle technology in its economy. The new
vehicle—aXcess 2—is a low emissions vehicle that produces 10% of the emissions of an
average family car, while reducing fuel costs by half and weighing much less than
normally hybrid eectric vehicles.



25

Electric and hybrid vehicles are already in practical use in Japan. There are more than
3,000 small private and public dectric vehiclesdr commercial transportation in Mexico

City. In the U.S., some states (such as California) have strong air pollution control

standards that mandate the future use of electric vehicles. Singapore uses tax rebates as

an incentive to encourage motorists to buy dectric and hybrid cars instead of

conventional gasolinepowered cars.

Battery-powered automobiles are not at present a viable choice for consumers in Canada
and the Philippines. Canada uses batterypowered vehicles such as forklift trucks and ice
rink cleaning machines only indoor where air quality is important. Similarly, the
Philippines usesvehicles powered by storage batteries as golf carts in amost all golf
parks and as forklifts in industrial warehouses where ventilation is restricted. At qesent,
Canada is working on the Electric Vehicle ProjectMontreal 2000 to evaluate 30-40
electric vehicles of different models and makes to determine the viability of using
battery-powered cars and light trucks.

Electric vehicles for transportation ae still under R&D stage in China, Indonesia,
Malaysia and Thailand.

A5.3. Small hydro resourcesfor rural eectrification

There are microhydro and minkthydro generating systems in several locations in
Australia despite the fact that the opportunity to utilize them is limited. Australia
mentioned several small hydro projects in its economy. Examples include the Pemberton
Project (110 kW), the Mannus Creek Project (500 kW), the Copperlode Falls Dam (780

kW), the Yarrangobilly Caves (50 kW), the Murray 1 Standby (900 kW), and the

Macquarie Generation Project in New South Wales (800 kW).

Small-hydro and low-head hydro are proven technologies and have been applied in
numerous sites across Canada. Canada is continuing research on novel concepts such as
very low head turbines, low cost automation, assistance and fish passage, and site
assessment methods. Both expertise and equipment are exported to other economies as
well.

Micro-hydro is very popular in south China. In Yunnan province, power from minriand
micro-hydro occupies 50% of the total power supply in rain fall season.

Indonesia has high potential of microhydro resources and the technology has been semi
commercial. At present around 54 MW of micrehydro systems have been installed in
Indonesiato supply electricity in rural areas.

Malaysia has identified the use of small hydro to meet a goal of rural dectrification. The
category of hydro varies from small to medium size weirs and dams allow water to be
regulated on a diurnal to weekly basis. The power capacity is between 100 kW to 500
kW.
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Mexico has more than 100 years of experience in minihydraulic energy, mostly in rural
zones and for textile industries. The minihydraulic production in Mexico is mostly

private, which is a favorable facbr to the development of new enterprises willing to

generate energy for self-consumption.

There could be about twenty or more micro-hydro schemes in the Philippines and the
number is increasing. If the resource is available, micrdydro is emerging as he best
option among all renewable energy dectrification technologies for eectrification of
remote communities where grid electricity is not expected in the next 510 years.

A number of minihydro resources have been developed in remote areas of Thailand.
However, the effectiveness of using the resources has yet to be evaluated since most of
them are developed under a rather tight budget situation, followed by insufficient O&M
programs.

In the U.S., microhydro resources are used only in remote mouniin locations to provide
power for vacation homes.

A5.4. Fud cdls

Fud cel technology is mainly till in the R&D stage. More advance R&D and
demonstrations have been carried in Australia, Canada, Japan and the U.S. The
Commonwealth Scientific ard Industrial Research Organization (CSIRO) and Ceramic
Fud Cels Limited (CFCL) of Australia have successfully demonstrated a 5 kW solid
oxide fuel cell stack. A 200 kW system started an operation in mid 2001. CFCL also
established an electrolytesupported cdl fabrication plant in Noble Park, Victoria. This
facility employs over 100 people and is now producing about 1,000 fuel cells per week.

Canada has run the world's first hydrogen fud cell bus since 1993. Using PEM fud cell
technology and compressed hydrogen fuel, Ballard Power Systems of North Vancouver is

leading the way in fuel cell powered buses. BC Transit began operating three Ballard
buses in revenue service in 1999. PEM has become the fuel cell of choice for light
transport applications such as automobiles. Recent advances have achieved the power

density necessary for commercial use in an automobile. Driving range is in the order of
400 to 500 kilometers—comparable to today's internal combustion engines and far ahead
of battery powered systems. At the point where an automobile operates at its average

power (15% load), a fuel cell system is roughly twice as efficient as a spark ignition
engine. Ballard is aso developing a prototype 250 kW fud cells for stationary
applications. A 250kW solid oxide fudl cdll is being constructed in Toronto, Canada. It
isajoint project of Kinetrics, SeimensWestinghouse, the US Department of Energy and

Natural Resources Canada. Global Thermoelectric is developing a 1 kW solid oxide fuel.

The use of fud cedlls for stationary power supply in the U.S. is growing through industry
initiatives, and federal and private sector R&D for fuel cell usage for transportation is
also growing in the U.S. In addition, Japanese automobile manufacturers are devel opng
various kinds of fuel cell power generation systems jointly with overseas companies.
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R&D on fud cell technology has also been conducting in China, IndonesiaKorea,
Malaysia, Mexico and Thailand. Mexico mentioned a fuel cell pilot project funded by
the Global Environment Facility to implement 20 fuel cell transportation units for
passengers in Mexico City. Thailand is also studying the potential taestablish a fuel cell
technology center in the economy.

A5.5. Geothermal power

Geothermal energy technology for power generation has been utilized in large scale in
the U.S, Japan and Indonesia. There are several large geothermal facilities in the U.S,,
totaling 2,700 MW installed capacity. There is aso an additional 4,000 MW capacity of
geothermd heat pumps. The total capacity of geothermal facilities in Japan is 530 MW
at present with the target of 1,000 MW in 2010. Indonesa has installed about 525 MW
of geothermal capacity for power generation. Indonesia has also begun a pilot phase of
using geothermal technology for drying systems.

Australia has limited experience in the use of geothermal energy. Large hot dry rock
resources have been identified in the Cooper Basin, the Eromanga Basin and the Upper
Hunter Valley. The dsignificance of thee resources, in energy terms, cannot be
determined until technologies to extract the energy have been developed. In general, the
remoteness of the best resources from major centers of energy demand tends to make
costs high, and hence diminish the size ofthe economically feasible resource. However,
the Hunter Valley site could, if commercial, offer significant opportunities given its
location to maor demand centers. There is some minor use of geothermal hot
water/steam for heating in Portland, Victoria In addition, the University of New South
Wales is using Hot Dry Rock (HDR) technology to develop Australias first granite
reservoir in the Woronora No.1 well south of Sydney. This well was originally drilled as
an oil/gas exploration well and bottoms into granite representative of Australia's
extensive HDR resources. The project ams to develop assessment methodology and
criteria for characterizing HDR resources and determining the most appropriate reservoir
devel opment approach.

A5.6. Wave power

The wave power technology is utilized to extract energy from the ocean waves and
convert it to eectricity. This technology was identified in use by Australia. The system
is located on the breakwater at Port Kembla to demonstrate that wave energy can be a
commercially viable renewable energy source. With a peak capacity of 500 kW, the
system at Port Kembla is expected to save 1,000 tonnes of greenhouse gas emissions
annually. The project will mark the first step in commercializing an innovative
renewable energy technology designed and developed in Australia.
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A5.7. Tidal power

Canada is among a few countries in the world that operates tidal power plants. The
Annapolis Tidal Generation Station in Nova Scotia is the second largest tidal power plant
in the world with a nameplate capacity of 20 MW, after the La Rance River in France,
which is the 240 MW plant. The bay area between Nova Scotia and New Brunswick is
one of the few places in the world where tides rise in the order of 10 meters. Under
certain circumstances, tides can reach as high as 16 meters. The Annapolis plant was
built as a low-head demonstration project and started its operations in 1984. The annual
output has been in the range of 30 GWh per year. Currently, extraction of energy from
the tides is considered to be practical only where large tides and geography provide
favorable sites for tidal plant construction. In Canada, potential exists in several
locations for which the three different sites in the Bay of Fundy are considered thebest
economical potentials with total capacity of 8,500 MW and an annual production of
22,000 GWh.

A5.8. Earth energy systems

Rough estimates of primary energy production for earth energy systems (EES) in Canada
arein therange of 1.5 PJ. No precise estimates of the total potential of EES. However, it
is believed to be significant. The only maor constraint is the availability of land besides
a building to lay the underground loop. There are approximately 30,000 residential EES
in Canada. Currently residential sales are estimated around 1,000 systems a year, with
about 40% of the sales in Ontario. A typical residential system has one heat pump unit
with a capacity of 10 kW or 3 tons of refrigeration. Sales of EES are increasingly in the
commercid and ingtitutional markets, including schools and shopping centers. A survey
of suppliers indicated that threequarters of non-residential sales were for new buildings
and the rest were used as replacements for existing HVAC systems. However, total EES
installations represent less than 1% of the space/water heating and cooling market in
Canada.

A5.9. Dendrothermal power

Dendrothermal power, or wood or tree farms, to supply power plants was mentioned by

Australia and the Philippines. The Western Powr Corporation in Australia has
constructed an integrated wood processing demonstration plant at Narrogin to produce
electricity to the main grid in the south west of Western Australia. Harvesting locally
grown mallee, the 1 MW capacity plant, will generte eectricity while producing

eucalyptus oil and converting wood to activated carbon. The Philippines has installed
dendrothermal power plants in Bolinao, Pangasinan and Zambales. However, the
projects were not successful due to various technical, finarcial, social, political and
biological barriers (that emerged during the process of developing the fuel wood
plantations).
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Japan mentioned the production of methane from coal mining, where it is collected and
utilized astown gas. R&D is being conducted on how to exploit it as liquid propelant
(e.g., dimethyl ether).

The list of the other renewable energy technologies applications in APEC is shown in

Table 5.
Table5: Other Renewable Energy Technology Applicationsn APEC
Hybrid Electric Small Fud cdls Others
systems vehicles hydro
Australia Yes Yes Yes Yes—D Geothermal
Wave power
Dendrothermal
Brune Yes NA NA NA NA
Canada Yes Yes—S Yes Yes—D Tidal power
EES
China Yes Yes—R&D Yes Yes—R&D NA
Hong Kong NA NA NA NA NA
Indonesia Yes Yes—R&D Yes Yes—R&D | Geothermal
Japan NA Yes NA Yes—R&D | Geothermal
Methane from
coa mine
Korea Yes—R&D NA NA Yes—R&D NA
Malaysia Yes Yes—R&D Yes Yes—R&D NA
Mexico Yes Yes Yes Yes—R&D NA
New Zealand Yes NA Yes NA NA
Philippnes Yes Yes—S Yes No Dendrothermal
Singapore NA Yes NA NA NA
Thailand Yes—D Yes—R&D Yes Yes—R&D NA
USA Yes Yes—S Yes Yes—R&D | Geothermal

Notes; NA refersto“ Not answered”;

D refersto “ Demonstration/pilot project”, being implemented for trail;

Srefersto Small-scaled project”, being used but not widespread;
R&D refersto the project under research and development, not being implemented at

present.

A6. Futureplansto apply renewable ener gy technologiesto the sustainable
development goalsand priorities

Australia believes in market mechanisms and competition for the use of renewable
energy technology in its economy.

The future plans in Canada are related to the issue of climate change since Canada has
committed to reduce its greenhouse gases by 6% under the Kyoto Protocol. The
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government of Canada has introduced a number of new initiatives to take action on

climate change, many of which are related to renewable energy—including alternative

and future transportation fuels fuel cells, electric vehicles, renewable energy in buildings
and community systems, green power, solar energy, earth energy system, and energy

from wastes. The Philippines also mentioned the future plans of utilizing renewable
energy resources as part of climate change mitigation activities, in addition to the goal of

using them for rural development and dectrification. The renewable energy technologies
mentioned in the Philippines future plans include biomass, biofuels, wind, solar, hydro
and hybridelectric systems.

To support its sustainable devel opment goals and priorities, the government of Indonesia
supports the development of renewable energy technologies particularly the utilization of
renewable energy for productive uses in rural areas, so hat it can contribute significantly
to improving poverty alleviation, and increasing the living standard as well as economic
welfare in rural areas. Among others, the future plans include continuation of R&D and
pilot projects for the technologies that have not yet been commercialized, encouraging
the private sector to develop renewable energy technologies, building local capacity,
developing financial schemes and information dissemination.

Korea identified its future plans in general such as promotion of renewable energy
technology demonstration program, establishment of a performance certification center
for renewable energy technology and enhancement of renewable energy technology
related information distribution.

Mexico emphasized its future plans fo sustainable development on poverty alleviation

and rural eectrification as well as a priority to teach the new generations to conserve
energy and use renewable energy more efficiently, productive, and environmental
friendly. Thereis a plan to developwind resources in Oaxaca with job creation through

an installation of new enterprises being an additional goal of the project. For rural
electrification, there is an initiative to develop mini and micro hydroedectric projects in
Chiapas. Thereis aso aproject to install a hybrid electrical plant of 300 MW integrating
a solar field of parabolic concentrators to a conventional combined cycle in Baa
California.

As Singapore’'s sustainable development priority and goal was transportation and air
pollution reduction, it has emphasized transport policies that contribute to energy
efficiency and the reduction of CQ, from vehicles. These policies include an integrated
land use and transportation plan to minimize the need to travel, promoting a viable and
effident public transport system, managing the growth and use of private vehicles,
controlling vehicular emissions, controlling automotive fuel quality, and mandatory
periodic ingpections and enforcement actions against smoky vehicles.

New Zedland revealed its future plan, as stated in the Government’s Energy Policy
Statement, including “continual improvement in our energy efficiency and a progressive
transition to renewables.”
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Some economies have emphasized their future plans on particular renewable energy
resources based on development potentials in their economies. Malaysia has focused on
biomass for power generation due to its high potential and interest shown by private
sectors. Malaysia is enriched with significant amounts of biomass resources. Potental
biomass-based power generation is estimated at 665 MW capacities while current
installed capacity is only about 138 MW, mostly from oil palm waste. Thailand sees
potential in biomass/biogas and PV technologies (especially gridconnected roof top PV)
due to the availability of energy resources in the economy and the fast declining in the
investment cost of technology. Brune mentioned hydro potential in the Temburong
district.

Japan identified four areas of emphasis—PV power generation, wind power generation,
waste power generation and fud cells. For PV power generation, a goal isto broaden its
uses. Tothisend, R&D on substrates and modules are being conducted to lower the cost
of manufacturing and establish mass production technology. In addion, fieldtesting in
factories and demonstration tests on PV power generation systems are being carried out.
As for wind power generation, the development of advanced wind turbine systems for
remote idands is being undertaken. Various data will be cdlected and analyzed in order
to examine the stabilization of gridconnections through longterm operation and trial
basis ingtallation of the systems. Regarding waste power generation, development and
fied-testing of highly efficient waste power generaton systems are being conducted.
Finally, basic and practicaluse technologies for molten carbonate, solid oxide, and
polymer electrolyte fud cells are being devel oped.

China's State Economic and Trade Commission issued a "Renewable Energy Industries
Development Plan 2000 - 2015", which states the targets of expanding the use of each
renewable energy type to the year 2015. The renewable energy technol ogies mentioned
in the Plan include the following (with its targeted capacity in 2015 noted in parenthees):
PV (320 MW); solar water heater (232 millionm?); grid-connected wind power (7,000
MW); small off-grid wind power (105 MW); geothermal for space heating (30 million
m?); geothermal for power generation (110 MW); biogas from industrial wastes (40
hundred millionm?®); biogas from agricultural wastes (4.5 hundred milliorm®); and straw
gasification for heating/power generation (20.3 hundred milliom?®).

Hong Kong and the U.S. did not mention any specific plans. However, the U.S.
mentioned that the use of renewable energy would grow significantly in the U.S. due to
public support for renewables and the longterm goal of reducing dependence on foreign
oil imports. However, federal support for R&D in renewable technologies is likely to
remain flat or even decrease.
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Part B: Identification of Major Issues, Needs and Barriers Related to the
Renewable Energy Technology Applications

B1l. Application-driven needs and issues

B1.1. Technical barriers associated with use of renewable energy technology
applications

The Survey asked the member economies to identify the significant technical barriers
associated with the use of renewable energy in their economies such as (a) the availability
of technology in the economy or access to technology through import mechanisms; (b)
capacity of incountry personne and institutions to operate and maintain these
technologies; and (c) the existence of physical infrastructure to deliver these technologies
to the point of end use.

The availability of technology isnot the most significant technical barriers associated
with the use of renewable energy technologies in the Region. Although more advance
technologies such as fud cells, biofuels or hybrid eectric systems may not be available in
all economies, simple ad/or commercialized technologies are available in most
economies or can be imported. Lack of physical infrastructure to deliver renewable
energy technologies to the point of end use was mentioned as a technical barrier by only
three economies (China, Irdonesia and Mexico). It seems clear that the most common
technical barrier associated with the use of renewable energy islack of in-country
personnel to operate and maintain the technologies in the economies. This barrier was
mentioned by seven economies including Korea, China, Malaysia, Philippines, Thailand,
Indonesia and, to a lesser extent, Australia. Table 6 summarizes the technical barriers
associated with the use of renewable energy technologies as reported in the Survey by the
member economies.

Table6: Technical Barriers Associated with Use of Renewable Energy Technology

Applications
Audtralia - Technology capability and leadership are mostly within research
ingtitutions.
Shortage of trades people

Training facilities for trades peple undertaking specialized courses
in renewable energy are limited in number and scope.

Training for larger hybrid remote systems and maintenance
operators are needed.

Brune - Not answered

Canada - None
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Table 6. Technical Barriers (Continued)

China

Technical barriers are ranked in order of importance as. existence
of physical infrastructure, capacity of incountry personne and
ingtitutions to operate and maintain these technologies, and
availability of technology within the economy.

Hong Kong

Lack of space to install renewable energy equipment.

Indonesia

Solar cels, fud cels and wind turbine technologies are not
available in the economy and need to be imported.

The capability of local people to maintain and operate renewable
energy technologiesis very limited.

The infrastructure in rural and remote areas such as road and
trangportation facilities is limited so it is difficult to deliver
equipment to the end use.

Japan

None

Korea

Technologies are not available in the economy.
Lack of capacity of in-country personnel and ingtitutions to operate
and maintain renewable energy technologies.

Malaysia

Lack of capacity to operate and maintain technologies.
Lack of economies of scale of renewable energy capacity, which
makes it difficult to finane the high capital cost.

Mexico

Lack of adequate infrastructure for production, transportation and
distribution of hydrogen for fuel cells.

A method for economically producing hydrogen is needed.

Electric vehicle technology is unaffordable.

Implementationof a pilot project for eectric vehiclesis needed.

New Zealand

None

Philippines

Biomass and biofuels technologies and training are not available.
Large wind schemes and training are not available.

Limited capacities of solar systems hamper household aplications,
and productive end uses.

High-end appropriate innovations of hydro technology are not
easly available and access to innovation from other economies is|
limited.

Technology adaptation R& D in hydro technology is needed.

Hybrid system technology and technical capability are limited.
Manpower development programs are needed for technicians,
engineers, scientists, and professionals.

Singapore

Not answered

Thailand

Local people may not be able to manage sophisticated technologies
such as hybrid sysems and the RESCO services would be
beneficial.

USA

No sgnificant technical barriers. However, further research ig
required to improve technology efficiency and reiability and to
reduce costs.




B1.2. Key competition to the use of new and renewable technologies for addressing
sustainable development needs

The key competition to the use of new and renewable technologies for addressing

sustainable development needs isfossil fuels. Their cost-effectiveness as compared to

fossl fuels was a function of various factors that were identified by each member
economy. These included availability of fossil fuels, established infrastructure for fossil
fue utilization, established fossil fud technologies, low eectricity prices, and
government subsidy policiesin favor of foss| fuels.

For Audtralia, in gridconnected areas, competition with renewable energy depends on

the spot price in the market. Base load eectricity generation generally comes from coal.

The low wholesale price of eectricity causes most new renewable eectricity sources to

be uncompetitive without support. Similarly, a low wholesale eectricity price in New
Zedland's deregulated dectricity market makes installation of renewable energy projects
lessfinancial viable.

The U.S and Hong Kong identified that the main competition to the use of renewable
energy in their economies is lowcost fossil fuel generation. In U.S. it is particularly the
use of natural gasfired generation and large coatfired power plants using lowv-cost

domestic coal resources. Low-cost large-scale hydro and nuclear generation is also a
competition to renewables in some parts of the U.S. Korea pointed out that nuclear

power is one of the major competitors with new and renewable energy technologiesin its
economy.

Canada mentioned the conventional energy sources (such as oil and gas), griebased

eectricity and energy efficiency are the key competitors with renewable energy
technologies. Conventional energy in Canada is readily available, relarely cheap, has

high energy density and an established infrastructure (financing, courses of study, codes
and standards, etc). Until externalities (such as pollution of air and water) are taken into
account, significant further penetration of renewables vould be difficult. The evolution

of relative costs of eectricity will greatly influence the future penetration of wind in
Canada.

Malaysia raised the point that the major power plants in its economy are mostly fossil
fuel based with technology also well established. It is thus difficult for them to be
competed with renewable energy where its use is very much dependent on site and
availability of resources, and some of the technologies are still under development stage
and not standardized.

Subsidy policies of the government (either to fossl fuels, gridconnected generation or
grid extension) were also identified as a key competitor to the development of renewable
energy technologies in many economies including Mexico, Indonesa and Thailand.
Diesd ail is subsidized by the Indonesian government, which makes diesel generation the
main competitor of renewable energy. In Thailand, power generation for he existing
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distribution grid—which has already been extended to amost 99% of villages in the
country under the governments rural eectrification program—is heavily subsidized by
the government and thus obstructs the devel opment of new renewable energy projects.

Japan reported that a competitive means for promoting new and renewable energy in its
economy is technology development to reduce the cost of energy generation, maintaining
high quality and a secure supply.

B1.3. Standards and certification programsthat exist or are needed for design
and installation of renewable energy systems

Standards and certification programs do not widely exist in APEC. Only Canada and the
U.S. clam that standards and certification programs exist or are underway in ther
economies for all renewable energy technologies. On the other hand, Brune, Korea,
Hong Kong, Malaysia and the Philippines said that there are no national standards and
certification programs for the design and installation of renewable energy systems in their
economies.  In the economies where standards and certification programs forrenewable
energy technologies exist, it will be mainly for solar systems, especially solar water
heating systems. Table 7 summarizes the existing standards and certification programs
related to renewabl e energy technologies in each economy.

Table 7. Standards and Certification Programs for Design and Installation of Renewable
Energy Systems

Audtralia - Materialsfor solar collectors for swimming pool heating- Flexible
or plasticised polyvinyl chloride.

Test methods for solar collectors - Thermal performance of glazed
liquid heating collectorsincluding pressure drop.

Solar water heaters - Design and construction.

Solar photovoltaic modules - Performance requirements.

Solar heating systems for swimming pools.

Wind turbine generator systems- Safety of small wind turbines.
Photovoltaic system performance monitoring- Guidelines for
measurement, data exchange and analysis.

Stand-alone power systems - Safety requirements.

Stand-alone power systems - Installation and maintenance.

Home wood heater s.

Brune - None

Canada - Standards and certification exist or are being developed for all
renewabl e energy technol ogies.

China - Solar home system- solar model, controller, inverter and DC lights

A national standard for solar water heater system and testingcenter
are under preparation.
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Table 7. Standards and Certification Programs (Continued)

Hong Kong - Nonefor stand-alone renewable energy systems.
The approval from electricity utility companiesis required for grie
connected renewable energy systems.

Indonesia - Some standards—(no details).

Japan - Thereare guidelines on technical requirements for grid connected
PV and wind power.

Korea - None

Malaysia - None

Mexico - Solar water heating systems.

New Zealand | - Not answered

Philippines - None

Singapore - Not answered

Thailand - Hot water solar collectors.
Guideines for PV modules are being established.

USA - Standards and certification programs are underway for most

renewable energy technologies, particularly solar PV and hybrid
distributed generation technologes.

Hardware certification programs for solar thermal systems.
Hardware certification programs for PV components.

Hardware certification programs for wind systems.

Establishing certification programs for PV ingallation and
maintenance practitioners.
Establishing certification programs for solar thermal installation
and maintenance practitioners.

Regarding the future needs, Australia mentioned the necessity to ensure there are
standards for all technology areas, to identify gaps and priorities for updaing relevant

standards and to provide independent testing against standards, as well as a need to have
independent testing facilities to verify compliance with Australian Standards for
renewabl e energy technology such as photovoltaic panels.

B1.4. Other important renewable energy technology applications-related
needs and issues

Nine economies shared aher important renewable energy technology related needs and
issues in their economies. China mentioned the importance of training and inforiation
dissemination. Japan mentioned issues related to its development of geothermal and
hydropower. The present cost of geothermal power generation is twice as much as that of
conventional power generation. Moreover, most geothermal energy resources in Japan
are located in national parks and are unsuitable for exploitation. Accordingly, new
technological developments are necessary. As for hydropower generation, the current
total capacity is 82,000 MW with a target of 105,000 MW by 2010. There are nonew
locations for large-scale facilities that could be effective and profitable. In addition,
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large-scale facilities have negative impacts on the environment. Therefore, technological
developments for cost reduction, and an increase of total capacity through smaller
hydropower generation facilities are essential for Japan.

Malaysia stated that power reliability and quality are critical to implementing renewable
energy technologies. Therefore, hybrid systems using energy storage are needed in the

economy in order to achieve the level of power reiability and quality of conventional

power plants.

The issue raised by Mexico is a need for education. That is, to instruct people about

renewable energy technologies, their applications and their benefits, ando change the

perception that renewables are only a futuristic application. Mexico also mentioned the
need to change its legal framework so renewable energy could increase its share in the
energy sector, and the need for financial incentives that would How diversification of its

energy resources.

Canada stated that renewable energy could benefit from a more open North American
electricity market, where Independent Power Producers would gain access to the
wholesale market and retail access would open up opportunities for differentiating
electricity products based on their source and environmental impact. Furthermore, the
imperative of national greenhouse gas emission reduction targets could provide
conditions for accelerating the use of renewable energy sources as a way to meet new

energy demand or replace existing energy production.

The Philippines commented that opportunities for telecommunications and "green”
products marketing in remote communities are uncertain in its economy.

Singapore replied that they do not have hydro, geothermal or other renewable energy
resources, thus the key challenge in its economy is the development of the technol ogical
capability to harvest solar energy in a costeffective manner and with a minimum space
utilization. At present, solar heating is the only commercially viable application of solar
energy in Singapore. Research and development in solar technologies is still limited in
the economy.

Thailand stated that study in the field of energy storage is needed since & present most
batteries used in PV applications in Thailand are automobile types, which are not really
suitable for PV applications.

For the U.S, secure federal funding to support highrisk research to improve technology
efficiencies, reduce manufacturirg costs, and assist the private sector in overcoming
hurdles in project development are important needs in order to promote further growth of
the renewabl e energy industry.
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B2. Programmatic issues

B2.1. Legidative, policy, and business-related barriersto the use of renewable energy
technologies

The legidative, policy and businessrelated barriers to the use of renewable energy
technologies are both lack of policies that support the use of renewable energy and the
existence of policies that are counterproductive to the promotion of renewable energy
utilization. Uncertainties associated with the development of renewable energy for power
generation, such as the lack of longterm contracts to buy electricity generated from
renewable energy, were also mentioned as a barrier by Korea and Mexico. The list of
legidative, policy and businessrelated barriers to the use of renewable energy in the
member economiesis shown in Table 8.

Table 8: Legidative, Policy and BusinessRelated Barriersto the Use of Renewable
Energy

Australia - Rural dectrification is a State Government responsibility and thus
differences have arisen between jurisdictions. For example,
method of connecting renewable energy facilities to the grid is not
standardized throughout the economy.

Brunei - Nolegidation or concessions for renewable energy products.
Canada - Not answered

China - It is difficult for an independent power producer to access
transmission lines.

There are no green pricing mechanisms for cosumers to choose.
There are no renewabl e energy portfolios.

Hong Kong - Nolegidation and palicy relating to the use of renewable energy.
Indonesia - Lack of supporting policy.

Japan - No voluntary green pricing mechanism.

Unfavorable locations of renewableenergy resources.

Korea - Uncertainties in regard to the use of renewable energy for power
generation.

Malaysia - No definite policy or legidation for renewable energy.

Preference over grid-connected e ectricity.

Mexico - Lack of an adequate regulatory framework to bring certainty in
the development of eectrical generating projects with renewable
energy.

There are no longterm contracts to buy electricity from
renewabl e energy.

Lack of a national program for promoting the use of renewable
energy projects.

New Zealand | - Not answered
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Table 8: Legidative, Policy and BusinessRelated Barriers (Continued)

Philippines

The use of PV solar home systems and freestanding renewable
energy systems are excluded from incentives under the Board of
Investments.

The production-sharing scheme acts as a barrier to the
development of biomass-based cogeneration facilities.

Policy statements in the Philippine Energy Plan are not aligned
with new priorities, and restrict the implementation of renewable
energy programs.

Technology-driven projects have been implemented by or for
government agencies, and there is little stimulation of private
sector activity.

Lack of comprehens ve development plans for the renewable
energy sector.

Deficiency in project development capability among both
government and private sector proponents.

Dilution of efforts.

Limited success stories.

Limited access to valid information or misinformation.

Singapore

Not answered

Thailand

Electricity prices are subsidized thus making it difficult for
renewabl e energy to compete with the utility grid services.

USA

Did not mention any barriers.

B2.2. Financial barriersto the use of renewable energy technologies

The main financial barrier to the use of renewable energy technologies isheir high up-

front costs (identified by 7 economies including Australia, Brunei, Japan, Korea, New
Zealand, Thailand and the U.S.). Because of the high investment costs, and, as identified
by Japan, the unfavorable views of loan officers on profitability and reliability D
renewable energy businesses, receiving a loan from a commercial bank for a renewable

energy project is difficult.

The lack of financial supports from the government and/or

good financial mechanisms in the economy are essential to promoting renewable ermgy

deployment and were mentioned by 5 member economies including China, Indonesia,
Malaysia, Mexico, and the Philippines. Table 9 summarizes the issues related to
financial barriersto the use of renewable energy technologies in each economy.
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Table9: Financial Barriersto the Use of Renewable Energy Technologies

Australia

High up-front capital cost of renewable energy.

Brune

Renewabl e energy technol ogies are more expensive compared to
the grid supplied power.

Canada

Not answered

China

There areno specific green funds to support renewabl e energy
which would cover thelargeinitial cost for commercial
devel opment.

Hong Kong

A study is being undertaken to identify financial barriers.

Indonesia

Low price of fossi| fuel due to government’ s subsidy.

Lack of financial institutions supporting this business.

The government budget is very limited in supporting renewable
energy activities.

Japan

The costs of renewable energy facilities and power generation
from renewable energy are much higher than thos of traditional
fuels.

Renewable energy power generation projects, including wind
power, are less likely to recelve subsidies and loans than their
counterparts because of the unfavorable views on their business
profitability and rdiability.

Korea

High initial cost of renewable energy project
Lack of subsidies

Malaysia

Lack of financial support.

Lack of interest from lending institutions.

Inability of financing institutions to evaluate risks associated with
renewabl e energy project.

Mexico

No financid mechanisms for the development of projects.
No financial mechanisms for the acquirement of the systems.
No financial incentives.

New Zealand

The expected costs of dectricity from a renewable energy project

is typically higher than the average price ofeectricity on the
wholesale market. Thus renewables are only currently financially
viable investmentsin niche situations.

Philippines

The special privilege tax of 2% of gross receipts provided under
the Mini-Hydro Law is a disincentive to project devel opers.

Lack or untapped partnerships for financing renewable energy
projects.

Lack or untapped mechanisms for seed fund management,
guarantee fund management, rediscounting window, project
packaging and management, and grassroots organization and
networking.

Singapore

Not answered
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Table 9: Financial Barriers (Continued)

Thailand - High investment cost of renewable energy technologies makes it
difficult to convince any commercial financing institute to
support the loans.

USA - Highinitial cost of renewal e energy technologies.

There is a need to better educate banking and financial
institutions on the technical advances of renewable energy
technologies.

There is a need for an improved financial “infrastructure’ for
renewabl es.

B2.3. Financing arrangements that support renewable technology deployments

The member economies use various financing arrangements to promote renewable
technology deployments in their economies. The financing arrangements adopted most
include tax incentives (such as tax writeoffs, tax reductions and tax exemptions on
machinery and equipment), loan and financial supports (such as in R&D or on pilot
projects). The other financing arrangements include government subsidies and micro
enterprise credits. Korea has an arrangementthat mandates the purchase of renewable
based electricity. Some states in the U.S. require that eectricity suppliers provide a
minimum percentage of their supply from renewables. In addition, in some states in the
U.S,, a standard fee is collected from all eectricity consumers and the money is used to
fund renewable investment. The green pricing option, where consumers can voluntarily
increase their payment to buy power from renewable sources, has also been adopted in
Australia, New Zealand and the U.S Brunei, Hong Kong and Mexico stated that there
are no financial arrangements in their economies to support renewable technology
deployment. Table 10 summarizes financing arrangements that support renewable
energy deploymentsin the APEC member economie.

Table 10: Financing Arrangement Supporting Renewable Energy Deployments

Audtralia - Green Power Scheme.

Assist early stage venture capital financing of renewable energy
technologies.

Financial support of R&D.

Brunei - None

Canada - An accelerated write-off for certain capital assets used to produce
renewabl e energy, including wind turbines and solar eectric
panédls.

There exists a flow-through share financing provison of the
business income tax to include early intangible expenditures of
certain conservation and renewable energy projects
China - Loans (especially for industrial retrofits).

Subsidy for R&D and pilot projects in renewable energy.




42

Table 10: Financing Arrangement (Continued)

Hong Kong None

Indonesia Government fund.

Soft loans.
Micro-enterprise credits.

Japan Subsidies (especially for photovoltaic power generation, solar
heat utilization, wind power generation, phosphoric acid fuel
cells, and waste power generation).

Low-interest loans from governmentaffiliated banks.
Tax exemption, special depreciation and tax reduction on fixed
assets

Korea 10 % tax credit for renewable energy-based facilities
5.5 % interest rate loan with 3-year grace periods, and 5-year
repayment period.

Financial support of renewable energy pilot projects.
Mandatory purchase of renewable-based el ectricity.

Malaysia Income tax exemption on biomass development of 70% on
statutory income for 5 years or Investment Tax Allowance of 60%
of capital expenditure incurred within a period of 5 years. These
are to be utilized against 70% of the statutory income.

Import duty and sales tax exemption on machinery and equipment
for biomass projects.

Grants to digible projects and activities that promote R&D on
new and renewabl e energy.

Mexico None

New Zealand Green pricingscheme for wind power.

Philippines Village power fund.

Singapore Not answered

Thailand Subsidies to end-users.

Financial support for pilot and demonstration projects.
USA Renewable portfolio standards which require eectricity suppliers

to provide a minimum percentage of their supply from renewables
System benefits charge (a standard fee is collected from all
customers and is then used to fund renewabl es investments).
Green power options, which allow customers to buy power from
renewabl e sources.

Rebates.

Net metering.

Disclosure and certification.

Tax incentives such as production tax credits.

Loan programs.

Government purchase programs.




43

B2.4. Use of donor grant funding or bi-lateral aid support in developing renewable
energy programs

China, Indonesia, Mexico, the Philippines and Malaysa mentioned that they have
received some type of donor grants and bi-lateral aid in support of developing renewable
energy programs in their economies. China has recelved several biateral/soft loans
since 1990's especialy in the wind power sector to build wind farms. Some bilateral
projects offering subsidies to end-users (especially for solar PV) are also under
preparation. Indonesia has received soft loans for revolving funds, supporting R&D in
renewable energy, as well as supporting renewable energy manufacturers. Indonesia also
received funds from the World Bank for solar home system projects. Mexico is carrying
out several activities with financial support from international organizations. For
instance, the Fideicomiso de Riesgo Compartido (Share Risk Trust - FIRCO), entity
dependent of the Secretaria de Agricultura Ganaderia y Desarrollo Rural (Ministry of
Agriculture, Livestock and Rural Development - SAGAR), has developed a large number
of proects in the fied of renewable energy with the support of Sandia National
Laboratories, through the Mexico Renewable Energy Program, sponsored by the United
States Department of Energy and the United States Agency for International
Development. Thisprogram is an annex of the BiNational Agreement between Mexico
and the United States. The Philippines has used donor grant funding or biateral aid
support for activities such as capacity building programs to remove barriers to renewable
energy in thecountry, ingtitutional strengthening, and renewable market assessment.

Malaysia identified several external funding arrangements related to the promotion of

renewabl e energy deployment, including:

- Danish Cooperation for Environment and Development (DANCED, which is
currently carrying out a study to support the cooperation between Denmark and
Malaysia on issues related to energy policy, energy utilization and efficiency, and
renewabl e energy.

Global Environment Facility (GEF) is making funds available ur@l the United
Nations Development Program (UNDP). UNDP is interested in promoting the use of
biomass energy for power generation. Priority is given to projects that will result in
the reduction of greenhouse gas emissions and ozone layer depletion. Alsg GEF has
recently approved US$ 8 million representing the incremental cost for a renewable
energy project—hbiomass-based power generation and cogeneration in the Malaysian
pam oil industry.

ASEAN-EC COGEN Programme, which is undertaken jointly between ASAN and
the European Union to develop clean and efficient energy conversion projects. Eight
Full Scale Demonstration Plants have been implemented under this program using
various types of biomassin Malaysia.

Obuchi Fund or Y Scheme Yen Credit, which wasintroduced by the Japanese
Government in 1998. This Fund is used for environmental projects such as power
generation from biomass. The total amount allocated for the scheme is US$ 2030
million. Terms and conditions are very favorable, with interest atl.8% per annum
and total repayment of 40 years, with a 10 years grace period and 30 years repayment.



TNB had received financial assistance from Japan’s Official Development Assistance
(ODA) for Tuanku Ja afar Power Rehabilitation Project 2 (Port Dickson), Kenyir
Hydroel ectric Power Plant Project 2 and a sewage treatment plant project. The terms
of loans are concessional with interest rates ranging from 0.75% to 1% with a
repayment period of 30 years after a grace period of 10 years.

Not all donor-funded renewable energy projects have resulted in sustainable business
practices at the completion of the projects. Only China stated that in Inner Mongolia and
Guangdong, some Danish donor-funded wind projects have led to satisfactory sustainable
devel opment results.

Some economies including Australia, Brunel, Canada, Hong Kong, Japan, Korea, and the
U.S replied that there are no donor grant or bilateral aid programs in their economies.
Audtralia stated that it is actually a major aid donor, especially in thésia Pacific region.
Audtralia has committed A$237 million towards projects that help abate greenhouse gas
emissions and/or facilitate adaptation to climate change. Many of these are renewable
energy programs.

New Zealand, Singapore, and Thailand did ot answer this question.
B2.5. Public or private ingtitutions supporting renewable-energy developments

Private indtitutions do not seem to play a mgor role in supporting renewable energy
development in an economy. Most economies mentioned government agencies as the
main ingtitution that supports renewable energy deployment, followed by government
laboratories, public research centers/agencies, and local universities. Indonesia and New
Zedland were the only two economies who stated that the private sectors supported
renewable energy deployment in their economies. Thailand, Malaysa and Mexico
mentioned public utilities as the other ingtitution involving in renewable energy
deployment. The list of the institutions available to support renewable energ
deploymentsis shown in Table 11.

Table 11: Public and Private Institutions Supporting Renewable Energy Deployments

Audtralia Federal Government Agencies

Department of Industry, Science and Resources

Australian Greenhouse Office
State Government Agencies

New South Wales Energy Department

Victoria Energy Department

Queensland Energy Department
Public Research Agencies

Commonwealth Scientific and Industrial Research Organization
Commonwealth assisted Cooperative Research Centres

Australian CooperativeResearch Centre for Renewable Energy
Others—see http://renewable.greenhouse.gov.au/reid/
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Brune

The answer isnot clear.

Canada

Government of Canada energy research laboratories
Universities

Chima

State Economic and Trade Commission

State Development and Planning Commission
Ministry of Science and Technology

Many research laboratories

Hong Kong

Innovation and Technology Commission
Research Grants Council
Local universities

Indonesia

Research laboratories
Government
Universities

Private companies

Japan

Government Agencies
Ministry of Economy, Trade and Industry
Ministry of Land, Infrastructure and Transport
Ministry of Public Management, Home Affairs, Posts and
Telecommunications
Organizatiors established under special laws
New Energy and Industrial Development Organization
Organizations established by governmental permission
New Energy Foundation
Solar System Development Organization
Local municipalities

Korea

Government Agencies

Ministry of Commerce, Industry, and Energy
Korea Energy Management Corporation

Research Laboratory
- Korea Ingtitute of Energy Research

Malaysia

Standards and Industrial Research Institute of Malaysia
Forest Research Institute Malaysia

TNB Research Sdn. Bhd.

Institute of Higher Learning
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Table 11: Public and Private Ingtitutions (Continued)

Mexico

CFE - Federal Commission of Electricity

I1E - Electrical Research Institute

CIE-UNAM - Research Center in Energy

PUE-UNAM - Energy University Program

SEMARNAT - Ministry of Environment and Natural Resources
University of Sonora

UAM - Metropolitan Autonomous University

[1-UNAM - Ingtitute of Engineering

SENER - Ministry of Energy

CONAE — National Commission for Energy Conservation

New Zealand

Energy Efficiency andConservation Authority

Ministry for the Environment

Foundation for Research Science and Technology

Universities

Various consultants, developers and renewable energy equipment
suppliersin the private sector

Philippines

Government Agencies
Department of Energy (DOE)

Laboratories
DOE-EUMB Fuds and Appliance Testing Laboratory
UP Solar Laboratory
National Hydraulics Laboratory
USC Water Resources Center

DOE Affiliated Non-Conventional Energy Centers
Private and State Universities and Colleges

Singapore

Not answered

Thailand

Government Agencies
National Energy Policy Office
Department of Energy Devel opment and Promotion
Electric Utilities
Electricity Generating Authority of Thailand
Provincial Electricity Authority

USA

Federal Laboratories
National Renewable Energy Laboratory
Sandia National Laboratory
Oak Ridge National Laboratory
Lawrence Berkeley National Laboratory
Argonne National Laboratory

State Governments

Notably California, New York, North Carolina and Florida
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B2.6. Non-Government Organizations (NGOs) working with renewable-energy

technologies

Table 12 provides the list of NGOs working with renewable energy technologies in the

member economies.

Most economies have NGOs working with renewable energy

technologies. The economiesthat do not have NGOs working in this area include Brunei,
Hong Kong, Korea and Thailand.

Table 12: NGOs Working With Renewable Energy Technologies

Audtralia International Centre for the Application of Solar Energy (CASE)

Brunei None

Canada None from the intention of the Survey. The NGOsin Canada are
industry associations.

China Chinese Renewable Energy Industries Association

Hong Kong None. However, Friends of the Earth has recently been
commissioned by an dectricity utility company to conduct an
exploratory project on wind power.

Indonesia IBEKA (microhydro)
YBUL (wind energy, biomass, solar energy)
Pelangi (study on renewable energy)

Japan Several NGOs—(No details)

Korea None

Malaysia Malaysia Energy Center (MEC)
Center for Environment, Technology and Development Malaysia
(CETDEM)
Malaysia Nature Society (MNS)
Cetree ( Center for Training on Renewable Energy and Energy
Efficiency)

Mexico Asociacion Nacional de Energia Solar (ANES- National Solar
Energy Society)

New Zealand New Zealand Wind Energy Association

New Zealand Photovoltaic Association
Bioenergy Network
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Table 12: NGOs Working With Renewable Energy Technologies (Continued)

Philippines - Institute of Climate, Energy and Environment

Sibol ng Agham at Teknolohiya

Philippine Rual Reconstruction Movement

Preferred Energy, Inc.

Alternative Energy Development Philippines, Inc.

Center for Renewable Resources and Energy Efficiency

Center for Engineering, Research, Training, and Consultancy

Don Bosco Technical College

Energy Development and Utilization Foundation, Inc.

MADECOR Environmental Management Systems, Inc.

Philippine Association of Small Hydropower Development, Inc.

Renewable Energy Association of the Philippines

Total Solutions Technology, Inc.

UP-Solar Laboratory; Yamog Renewable Energy Devel opment
Group, Inc.

Village Engineering Specialist

Technology Development Extension Group, Inc.

Countryside Technology Consortium, Inc.

Village Technolink Foundation, Inc.

Daimi Foundation

Singapore - Not answered
Thailand - None

USA - American Solar Energy Society
- Alliance to Save Energy
Sustainable Energy Coalition

B2.7. Other program, policy, and financial needs and issues related to renewable-
energy technology deployments for sustainable development

China replied that ientive policies at the national level are needed in order to promote
the use of renewable energy. In addition, renewable energy legidation, standards and
testing (for quality assurance), market development, and aftersale services need to be
strengthened. Financial support is necessary to ensure sustainable development of the
industry. In addition, information dissemination, training and policy research will help
support the deployment of renewable energy.

Indonesia mentioned the importance of havingtax incentives, oil subsidy reductions and
arenewable energy for rural eectrification program.

In Japan, measures are in place so that eectricity generated from renewable energy, such
as wind and photovoltaic power, is purchased at a special price. A nationwide scheme of
alocating donations raised by consumers through power companies to promote
renewabl e energy resources such as wind and photovoltaic power has commenced.
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The Malaysian government has announced the launch of a maor renewable energy
program that is amed at gridconnected small renewable energy cogeneration plants to
achieve a 5% share of Malaysian total electricity supply. A policy statement pertaining
to the incluson of renewable energy as an additional fuel in the expanded Fivé&ue
policy is being considered for incorporation in the Eighth Malaysia Plan (200@001).

The Government of New Zealand released an Energy Policy Statement with significant

ramifications for the electricity sector. The outcome includes Environmental

Sustainability, which calls for a continuity of energy efficiency improvements and a
progressive transition to renewable energy. Also, the Energy Efficiency and

Conservation Authority (EECA) is developing a National Energy Efficiency and
Conservation Strategy to identify measures that are aimed at achieving the outcomes and
goals sought in the Governments Energy Policy Statement.

The Philippines pointed to the establishment of centers, programs and mechanism that
support renewabl e energy technology deployment, including:
A renewable energy technology research, development and extension center to
generate and develop appropriate renewable energy technologies to support the
growing local needs. This will result in lowering renewable energy costs to
affordable levels which will help expand the use of renewable energy
technol ogies especially in remote communities,
An institutional and sustained capacity building program benefiting communities
in relation to renewable energy technology with eements of enabling andpeople
empowerment,
An ingtitutional strengthening program for policy makers and other key
stakeholders except beneficiary communities,
A market support center,
An information dissemination program,
A public awareness campaign program,
A market strategy development program,
An appropriate delivery mechanism,
An innovative financing scheme, and
The development of standards, testing and verification.

Finally, the U.S. stated that although it has a wellestablished renewable energy
infrastructure that incluss substantial installed capacity, suppliers, maintenance,
financing, consumer acceptance, and future market potential, there is still a need to
improve the policy and regulatory environment to greatly expand domestic markets. In
addition, the existing gid infrastructure needs to be strengthened and modernized to
incorporate needed new distributed generation capacity, including renewabl es.
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B3. Issuesrelated to renewable ener gy delivery mechanisms

B3.1. Support of enterprise/business development for new and renewable energy
technologies

Australia listed 13 programs that are available to support enterprises and business
development in the areas of new and renewable energy technologies in its economy.
These programs range from supporting R&D (i.e., the R&D Start Program and the R&D
Tax Concession); supporting the commercialization of innovative technology (i.e., the
Commercialisng Emerging Technologies (COMET), the Renewable Energy
Commercialization Program (RECP), the Innovation InvestmentFund (I1F), and the
Renewable Energy Equity Fund (REEF)); supporting researchers to undertake
international collaborative research with commercial potential (i.e., the Technology
Diffusion Program); providing cash rebates to households (i.e,, PV Rebate Pra@yram);
providing a rebate to participating States and Territories for the installation of renewable
remote area power supplies (i.e, Renewable Remote Power Generation Program
(RRPGP); subsidizing cost of installing renewable RAPS systems (i.e., State Govenment
subsidy programs); and providing grants (i.e., Diesd and Alternative Fuels Grants
Scheme (DAFGS) and Renewable Energy Showcase). Australia also developed a
Renewable Energy Internet Site (http://renewable.greenhouse.gov.au) to provide an on-
line database covering all organisations in the Australian renewable energy industry, to
assists customers to find suppliers, and to facilitate networking within the industry.

Canada and New Zealand support renewable energy business development in ther
economies by forming an agency to work closely with the industry. Canada introduced
the Renewable Energy Deployment Initiative Program (REDI) to stimulate market
demand for commercially reliable, costeffective renewable energy systems for space and
water heating and cooling. The objectives are to develop and implement marketing
strategies, provide an incentive to encourage businesses to gain experience with
renewable energy systems and support further devdopment of the industry infrastructure.
New Zealand formed a government agency called Industry New Zealand with a mandate
that includes working closely with industry, central and local government, and relevant
community groups to develop and implement indistry strategies at sectoral and regional
levels and working closaly with the governmentto contribute to the development of
strategies, and the details of programmes, that implement the Government's policies for
industry and regional development. Industy New Zealand is currently assessing how to
best assist a number of new developments, including potential increased use of biomass
within the forestry sector.

Japan offers various supports and incentives to individuals who implement photovoltaic
power generation systems and various subsidies are granted for conducting model
projects to introduce new energy systems to the economy. Other support from the

government includes the development of infrastructure for introducing photovoltaic
power generation systems for residential use, a project for supporting new energy
enterprises, a project for promoting the local introduction of new energies, and a project

for establishing local new energy visions.
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Malaysia identified three programs that support business @velopment. The Joint
Venture Scheme was established between various interested parties such as Tenaga
Nasional Berhad (TNB), Federal Land Development Authority (FELDA) and end users
to operate an independent biomass power producer. The Banking Financial Scheme
provides financial assistance from commercial banks. Finally, the Commercialization
Research Development Fund (CRDF) was established by the Government and managed
by the Malaysian Technology Development Corporation to commercialize the activities
and products, including renewable energy, for high technology companies under the
Promotion of Investment Act 1986.

The Philippines government has engaged in several activities aiming at the development
of entrepreneurs. Such interventions have resuled in an emergence of numerous NGOs
and private business groups in the renewable energy sector. Those activities include
institutionalizing renewables into the national government through the Department of
Energy (DOE) by creating the Non-Conventional Enegy Divison of the Energy
Utilization Management Bureau, establishing the network of Affiliated Non
Conventional Energy Centers (ANECs), developing and implementing collaborative
renewable energy projects between the government, civil society, private sedor and
beneficiary communities for capacity building, and developing and implementing foreign
funded projects for infusion of knowledge into the economy.

In the U.S, smallscale applications, such as solar home systems, are usually supplied
through private vendors, and are financed through banks and/or special subsidy
programs. Largescale projects, such as gridconnected wind farms, are typically

financed through venture capital (equity funding) and bank loans (debt funding), the sale
of bonds, or initial public offerings supported by a power purchase agreement.

No special support has been given to business development of renewable energy
technologies in Hong Kong, as renewable energy equipment is primarily imported from
overseas, nor in Korea. At themoment the government of Mexico has not devel oped any
support for enterprise/business devel opment related to renewable energy. However, there

are a few renewable energy related enterprises that may be considered successful even
though they do not receive any specific support. Most renewable energy-related

enterprises in Thailand also operate without any direct support from the government. A
number of them are the contractors/subcontractors to government agencies (i.e.,

Department of Energy Development and Promotion and Public Work Department) to
carry out construction, maintenance and services. There are a few companies which
fabricate PV modules under joint ventures with foreign companies.

B3.2. Renewable-energy enterprise/business development-related programs or
activities for specific sustainable-development areas

Most economies did not give direct answers to this question. They smply listed the
renewable energy projects implemented in their economies without mentioning any
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specific  sudainabledevelopment areas. It also seems that those mentioned
projects/activities are not particularly enterprise/busi ness devel opmentrel ated.

Australia provided a rather clear answer that renewableenergy enterprise/business
development-related programs in its economy are typically not directed to a specific area.
Instead, programs are designed to enhance the capacity of the renewable energy industry
as a whole, thus addressing general issues of health, poverty aleviation etc., in a broad
brush approach, facilitated by greater market penetration and technol ogy access.

Indonesia said that there are many programs, especially those managed by NGOs, that
support sustainable development, such as the installation of micrehydro in rural areas for
supplying eectricity for the purpose of income generation.

Mexico is working on the massive use of solar water heating systems, which will enhance
the development of Mexican renewable energy technology enterprises. In addition, with
the support from the World Bank, Mexico is working to identify viable renewable energy
productive projects in rural communities located away from the eectric grid. The
development of these projects will open an important gate for the deployment and
operation of renewable energy enterprises.

The Philippines listed the programs of the Department of Energy, stating that they mainly
are aimed at increasing the role of the private sector in renewable energy development.
The Philippines did not state any specific sustainable develoment areas or if they are
enterprise/lbusiness development related. However, it seems clear that most of the
projects mentioned are for rural dectrifications. Examples of the renewable energy
projectsin the Philippines are as follows:
: USAID /NREL Philippine Renewable Energy Project

UNDP-GEF PDF-B Project "Capacity Building to Remove Barriers to Renewable

Energy in the Philippines

WB Japan PHRD Grant on the Preparation of Rural Electrification Project

ADB ADTA Institutional Strengthening of the Energy Setor on Rural

Electrification

ADB PPTA on Rural Electrification Project

UNDP/MSP: Palawan Alternative Rural Energy and Livelihood Support Project

Shell Renewables Off-grid Electrification Project in Aklan Province

AusAid/DILG Municipal Solar InfrastructureProject

DAR/Spanish Aid Solar Power Technology Support Project

PNOC/Dutch Miliev Environmental |mprovement for Economic Sustainability

AusAid/DOE/DOST Batanes Wind Hybrid System

French Protocol PV Rural Electrification Service Project

WB/AIJ Renewable Energy Applicationsin the Island Grids

JCA Rural Electrification thru Hybrid Systems

UNDP/FINESSE

UNDP/DO/PGP Rural Electrification using Hybrid Systemsin Remote Villages

Belgian Government Pangarran Solar Electrification Project
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DBP/DOE Energization of Rural Palawan thru NRE

Malaysia listed several renewable energy projects, but did not identify them as relating to
any specific sustainable development areas. Those include the projects under the
Malaysia Electricity Supply Industry Trust Account, which over the areas of biomass
(i.e., grid-connected power generation using biomass cogeneration technology), solar (i.e.
grid-connected roof top PV, solar smart demonstration house and hybrid diesel/PV for
the Nature Education Research Center at Endau Rompin National Park), and landfill gas
(i.e., utilization of landfill gas for power generation in Puchong and Taman Beringin).
Malaysia aso mentioned a project “Center for Training and Education in Renewable
Energy and Energy Efficiency” (CETREE) implemented bythe USM and Curriculum
Development Center, Ministry of Education Malaysia.

The U.S federal government has a number of programs to encourage the use of
renewables on Native American lands, particularly for offgrid eectricity supply. There
are also studies to indicate how the resources on Native American lands can be used to
generate renewable energy supply for nearby offreservation loads as a busness
opportunity for Native Americans.

Brunel, Hong Kong, Japan and Korea replied that there are no renewale-energy
enterprise or business developmentrelated programs or activities for specific sustainable
development areas in their economies. Canada, Singapore and Thailand did not answer
this question.

B3.3. Major barriersand issuesfor providing adequate delivery mechanismsfor the
use of renewable energy for sustainable development

The member economies were asked to identify major barriers and issues for providing
adequate delivery mechanisms for the use of renewable energy for sustainable
development around the following areas. (a) financing; (b) import tariffs; (c) unfavorable
government policy; (d) lack of knowledge about the technology; (e) lack of physical
infrastructure; and (f) others.

As shown in Table 13, six member economies (ncluding Korea, Indonesia, Malaysia, the
Philippines, Thailand and the U.S.) mentioned issues related tdinancing as a barrier to

providing adequate delivery mechanisms for renewable use in their economies. The
other barriers include lack of supporting policies from the government (mentioned by

China, Indonesia, Malaysia and Thailand), high cost of renewable energy technologies
(mentioned by Australia, Brunel, Japan and Malaysia), lack of information/knowledge
about technologies (mentioned by Australia, Indonesia and Malaysia), lack of human
capacity (i.e, lack of local expertise, manufacturers and maintenance mentioned by
Malaysia), and lack of physical infrastructure (identified by Indonesia and Malaysia).
Canada and the U.S. mentioned the existence d unfavorable government policies that

creates anon-level playing field for renewable energy system.



Table 13: Barriers and Issues for Providing Adequate Delivery Mechanisms

Australia

High up-front capital cost of renewable energy.
Although consumers are aware that renewable technologies exist,
they often lack an understanding of renewable energy options.

Brune

Grid supply iswidely available and renewable energy technology
IS not cost effective.

Canada

Lack of alevel playing field for renewable enegy systems as
compared to conventional fuel systems.

China

Renewabl e energy needs strong government policies and financial
support to be commercialized.

Hong Kong

The study is being undertaken to identified barriers and issues.

Indonesia

Lack of financial sources.

No tax (import tariff) exemption.

Lack of government supporting policies.

Lack of knowledge about the technology especially in rurd
people.

Limited transportation infrastructure in rural areas thus
transportation costs are high.

Japan

Relatively high costs as compared to existing commercial power
SOUrCes.

Physical limitations of conversion efficiency of wind and PV
power generation.

Inappropriate |ocations of renewable energy resources.

I ssues related to wind power generation such as noises, blanketing
and unattractive scenery.

Korea

Financing and unfavorable government policies.

Malaysia

Lack of infrastructure to deliver technologies especially in rural
aress.

Lack of awareness and information.

Lack of education and R&D in renewable erergy technology.
Lack of local expertise for renewable energy project, feasibility
study and system design.

Lack of local manufacturers/agents and maintenance network.
Lack of national/local assessments.

Limited proven technol ogy.

Small equipment capacityand low demand of product.

Low market for value added product from biomass.

Lack of appropriate finances/credit mechanisms.

Energy pricing without including the external costs of energy use.
Lack of enough incentives for renewabl e energy.

Percelved risks

High system costs as compared to conventional fuel system.

Mexico

None
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Table 13: Barriers and Issues for Providing Adequate Delivery Mechanisms (Continued)

New Zealand - Not answered
Philippines - Limited or untapped partnerships for financing renewabl @nergy
projects.

Limited or untapped mechanisms for seed fund management,
guarantee fund management, rediscounting window, project
packaging and management, and grassroots organization and
networking.
Limited bankable projects.
No support for discounted i mport tariffs or untapped incentive
schemes for the importation of renewable energy technol ogies.
Singapore - Not answered
Thailand - Difficult to finance a high investment renewable project.
Long lead-time requirement and complicated procedure for a
request for import tariff exemption/reduction.
Most government policies usually stop short of providing
meaningful support.
USA - Financing

- Unfavorable policies that create a nonlevel playing field for
renewables. For example, federal subsidies are available fo ail
and gas exploration, and the true lifecycle costs of fossil energy
(including cleanrup after their use) are typically not factored into
the cost of their use.

B3.4. Keyinformation barriersthat prevent delivery mechanisms from being put
into place

The survey asked the member economy to identify key information barriers that prevent
delivery mechanism from being put in place such as (a) knowledge of the renewable
resource; (b) knowledge of the technology and its characteristics, (C) cagoacity of

in-country institutions to provide technology and information assistance; (d) knowledge
of technology sources (including existing incountry capacity to provide technology

services); (€) knowledge of the in-country capacity to service and maintan renewable
technologies; (f) knowledge of financing and fee collection requirements; and (g) others.

Knowledge of financing and fee collection requirements was identified most (by four
economies including China, Korea, Indonesia and Thailand) as a keynformation barrier
that prevents delivery mechanisms from being put in place. Knowledge of the iscountry
capacity to service and maintain renewable technologies was identified by China,
Indonesia and Korea as a key information barrier. Knowledge of the technology and its
characteristics, lack of capacity of incountry institutions to provide technology and
information assistance and lack of knowledge of technology sources were mentioned by
China and Indonesia. Australia also mentioned the problem relatd to knowledge of
technology sources that it is difficult to rapidly access to maintenance of renewable
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energy systems in remote sites in its economy. China, Indonesia and Korea stated that
knowledge of renewable sources is one of their key information bariers while Mexico
mentioned that for its economy, it is not as much about the knowledge of resource sites as
the knowledge of the total potential of the resources. The other barriers include lack of
information, awareness and/or understanding of renewabe energy systems and renewable
industry (pointed out to different extents by several economies including Australia,
Japan, Malaysia, Mexico, New Zealand, the Philippines and the U.S), and lack of training
for maintenance and operation of renewable energysystem (identified by Mexico). Key
information barriers are shown in Table 14.

Table 14: Key Information Barriers

Australia

Thereis aneed for a better understanding of the renewable energy
industry and improved collection of economic statistics for he
industry including its size, contribution to GDP, employment,
sales (including exports), and forecast growth rates.

There is a need to identify and communicate the full range of
benefits that the renewable energy industry can provide to the
community.

It is difficult to rapidly access maintenance of renewable energy|
systems in remote sites, and repairs may often take some time.
Warranties on some remote generating systems have not been
honored.

Brune

Not applicable

Canada

None

China

Ranked the key information barriers in order as following:
Capacity of incountry institutions to provide technology and
information assistance; Knowledge of financing and feg
collection requirement; Knowledge of the ircountry capacity to
service and maintain renewable technologies, Knowledge of
technology sources;, Knowledge of the technology and its
characteristics; and Knowledge of the renewabl e resource.

Hong Kong

None

Indonesia

Knowledge of the renewabl e resource such as potential and
possibility of development of local energy resources.

Knowledge of the technology and its characteristics especialy in
rural communities.

Capacity of in-country institutions to provide technology and
information assistance.

Knowledge of technology sources (including existing incountry
capacity to provide technology services).

Knowledge of the in-country capacity to service and maintain
renewabl e technologies.

Knowledge of financing and fee collection requirements.
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Table 14: Key Information Barriers (Continued)

Japan - Lack of awareness and data on new energy in regional aress.

Lack of recognition and understanding of various support systems
by business entities intending to devel op renewable energy.

Lack of public relations associated with the support systems
offered by the government and other agencies.

Korea - Knowledge of renewable resources.

Knowledge of the in-country capacity to service and maintain
renewabl e technologies

Knowledge of financing and fee collection requirements

Malaysia - Lack of awareness and information.

Lack of education and R&D in renewable energy technol ogies.
Mexico - Although potential sites of some resources are identified, there is
a lack of knowledge of total potential of renewable energy
resour ces.

Lack of R&D for which current Mexican technology could be
enhanced.

Lack of training for maintenance and operation of systems.

New Zealand - Information barriers on technical renewable topics.

Philippines - Lack of information structures that should enable the full
potential of stakeholders to undertake renewable energy policy,
market and project development.

Lack of an information dissemination programs to reach rural

targets.
Singapore - Not answered
Thailand - Knowledge of financing and fee collection.
USA - No major information barriers. However, there is stilla large

portion of the population that is not knowledgeable about the
value of renewables.

B3.5. Analytical tools assisting in performing the appropriate background studies to
facilitate the creation of delivery mechanisms

The main national energy-planning model used in the Region is MARKAL. LEAP is
used in some economies including Indonesia, the Philippines and the U.S. The village
level models—HOMER and ViPOR—are used in China, the Philippines and the U.S.
Canada uses RETScreen, an analytical tool developed by the Natural Resources Canada
Energy Diverdfication Research Laboratory (CEDRL). RETScreen consists of a
standardised and integrated renewable energy project analysis software that can be used
world-wide to evaluate the energy production, lifecycle costs and greenhouse gas
emission reductions for various types of renewable energy technologies. Table 15
providesthelist of analytical tools used in the APEC region.
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Table 15: List of Analytical Tools Assisting irthe Creation of Delivery Mechanisms

Australia MARKAL
Brunei None
Canada RET Screen
China HOMER
ViPOR
Models developed by local ingtitutes
Hong Kong MARKAL
Indonesia MARKAL
LEAP (but not including renewable energy)
Japan Not answered
Korea MARKAL
Malaysia No information available
Mexico None
New Zealand Not answered
Philippines LEAP
HOMER
ViPOR
Singapore Not answered
Thailand Some. However, they provide merely general information about
energy resources and some possible potential.
USA Many analytical tools. New tools are required to adequately

simulate the performance of a distributed generation system.

B3.6. Pubic or private institutions, and non-government organizations working
on renewable-energy delivery mechanisms

Brunel, Korea and Mexico stated that there were no organizations working on renewable
energy delivery mechanisms in their economies. Other member economies listed the
types of ingtitutions that are working on renewableenergy delivery mechanisms in their
economies. In most economies, the governments seem to play a larger role in working on
renewable-energy deivery mechanisms in their economies than the private sector. The
private sector plays an important role in this area in the economies like Australia and the
U.S where the renewable energy industry is more established. Australia, Canada, China,
Indonesia, Japan, the Philippines and Thailand identified the work of NGOs, and the
Philippines and Thailand identified the work of international organizations and/or foreign
institutes, on renewabl e energy delivery mechanisms in their economies (see Table 16).
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Table 16: Institutions and NGOs working on RenewableEnergy Delivery Mechanisms

Australia Numerous. See
http://renewabl e.greenhouse.gov.au/reid/org_detail _search.html
Brunei None
Canada Several industry associations (NGOs).
Several provincial government organizations.
Natural Resources Canada of the Government of Canada.
China Many research ingitutions.
Some NGOs.
Chinese Renewable Energy Industries Association.
Hong Kong The answer is not clear.
Indonesia Some institutions.
Some NGOs.
Japan Government Agencies (previoudly identified).
Various organizations (previoudy identified).
NGOs.
Korea None
Malaysia Malaysia Energy Center.
Mexico None
New Zealand Not answered
Philippines Various government agencies.
Research centers.
NGOs (listed earlier).
International organizations—Asian Development Bank, Global
Environmental Facility, Inte-Agency Committee on Climate
Change, United nations Development Programme, and World
Bank.
Foreign ingtitutes—National Renewable Energy Laboratory
(U.S), United States Agency for International Development
(U.S), and German Agency for Technica Cooperation
(Germany).
Singapore Not answered
Thailand DANCED of Denmark and AEA of Britain are officially working
on renewable energy studiesin Thailand.
Some NGOs.
USA Private sector entities—over 500 renewable energy businesses.

B3.7. Assistance of existing donor programs/projects in the diffusion of renewables
and supported the creation of delivery mechanisms

China, Indonesa and the Philippines commented that the existing donor
programs/projects have supported the creation of markets and assisted withprivate sector
participation in the renewable energy sector. Indonesia also mentioned that some
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activities in these programs/projects increase local incomes. China mentioned two
successful projects—the World Bank/Global Environment Facility China Renewlle
Energy Development Project and the United Nation Development Program/Global
Environment Facility capacity building project. The WB/GEF project has resulted in
promoting the quality standards, capacity building and market creation in the renewable
energy sector in China, and the UNDP/GEF project has focused on pilot projects,
training, information dissemination and policy study.

On the other hand, Thailand, in reference to a World Bank sponsored feasibility study on
renewable energy in Thailand conduted by AEA of Britain, mentioned that “the
information appeared in the report was rather general and not quite positive about PV
roof top grid connected program”.

Malaysia mentioned a UNDP/GEF Grant, and Mexico mentioned its $12 millions 8 MW
biogas plant, of which $5 millions has been donated by the World Bank. Both projects
areat initial stages and results are not yet known.

Australia, Brunei, Canada, Hong Kong, Korea and the U.S stated that there are 0 donor
programs/project that have assisted inthe diffusion of renewable energy and supported
the creation of delivery mechanisms in their economies. Japan, New Zealand and
Singapore did not answer this question.

Part C: Background on Possible Collaborative Activities within APEC

Cl. Isinstitutional (public and/or private) capacity building for renewableener gy
programs needed?

As shown in Table 17, China, Korea, Malaysia, Mexico, the Philippines and Thailand
stated that there is a need for ingtitutional capacity building for renewablesnergy
programs in their economies. On the other hand, Australia, Canada and U.S replied that
they already have such programs in place, and ingtitutional capacity building is not a
constraint to the renewable energy industry in their economies. Brune ad Japan did not
provide a clear answer. Brune stated that there is no national renewable energy program
in its economy, but did not provide an opinion on whether or not one is needed.
Similarly, Japan smply replied that e examples of programs for reducing
costs/technological development and promotional cases of innovative new and renewable
energy from all over the world are indispensable.
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Table 17: Response of the Member Economies on a Need for Institutional Capacity
Building for Renewable-Energy Programs

Audtralia No

Brune Thereisno national renewable energy program.

Canada No

China Yes. Thereis a need in the programs such as policies, standards
and test, training, and information dissemination.

Hong Kong Not known at present.

Indonesia Not answered

Japan The examples of programs for reducing costs/technological
development and promotional cases of innovative new and
renewable energy from all over the world are indispensable.

Korea Yes.

Malaysia Yes. A two-year training program aimed at building up strong
capacity in the government and related agencies is already in
place.

Mexico Yes.

New Zealand Not answered

Philippines Yes. Ingtitutional capacity building is needed both for public and
private sectors for renewable energy programs

Singapore Not answer

Thailand Yes. The need is in the area of rural dectrification, PV
technology and RESCO.

USA No

C2. Isthereaneed to develop renewable-energy industry or ganizations within your

economy?

Australia, Canada, Japan, and the U.S. replied that there is no need to develop renewable
energy industry organizations in their economies because they already exist. However,
the U.S. mentioned that in some cases better financing arrangements are needed to assue
that small businesses can succeed. Australia mentioned a number of industry
organizations that represent different components of the renewable energy industry in its
economy. Among many others, one is the Sustainable Energy Industry Association
(SElA), which was an amalgamation of many associations and organizations in the
Australian renewable energy sector. SEIA was set up to represent the interests of those
involved in all aspects of sustainable energy including both renewable energy and energy

efficiency.

On the other hand, Brunei and Hong Kong responded that there is no need to develop
renewable energy industry organizations in their economies because the renewable
energy industry is not important for their economies.
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China, Korea, Mexico, the Philippines and Thailand replied that renewablenergy
industry organizations are needed. China mentioned aneed of more organizations like
the Chinese Renewable Energy Industries Association (CREIA). Mexico stated that its
current renewable energy industry is pretty small, so it is a priority to boost the creation
of new solid enterprises. Philippines commented that capacity building programs should
be pursued in this regard on a sustained trairvisit scheme and not on a oneshot
approach. Capacity building especially on rural beneficiary communities of community
based renewable energy projects should be given a priority. Finally,Thailand responded
that widespread PV use (both for rural stand alone and grid connected in urban areas) is
expected in the economy. To make such development sustainable, a plan to develop an
industry organization would, logically, be required.

Indonesia, Singapore and New Zealand did not answer this question. Malaysiareplied
that this question is not applicable to itseconomy.

C3. Inwhat way isyour economy currently working with other APEC economiesin
a collaborative manner on new and renewable-ener gy technology development?

The current collaboration among the member economies is mainly in the form of ia and
assistance from the developed economies to developing economies. Examples are
projects funded by Canada, Japan, New Zealand and the U.S. Australia has worked with
other economies to promote greenhouse gas mitigation. Korea mentioned collaboration
with Chinain organizing seminars on new and renewabl e energy.

Australia participates in sustainable energy supply and use initiatives with other
economies. The International Greenhouse Partnerships Program targets Australian
industry and host country agencies for the promotion of greenhouse gas mitigation

projects. These projects provide relevant experience and contribute to achieving

international agreement on costeffective, open, transparent and equitable Clean

Development Mechanisms and Joint Implenentation arrangements.  In addition,

Australian manufacturers have supplied and installed major PV based rural eectricity
supply systems in member economies including Philippines and Indonesia.  This will
provide opportunities for local manufacture in thelong run. Longer-term opportunitiesin

the region will include joint ventures, technology licensing, provison of specific
components, and servicing the industry. Servicing includes all aspects of project
management, financing, infrastructure development information dissemination and
training.

Canada has funded, through the Canadian International Development Agency (CIDA),
private sector companies and universities to work with other APEC economiesin a wide
range of activities including new and renewakbe energy projects.

Japan’s New Energy and Industrial Technology Development Organization (NEDO) is

involved in several collaborative projects with other member economies. These include:
Research Cooperation Project on Practical Use of Locally Adaptable Photovoltaic
Power Generation Systems (PRC);
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Demonstrative Research on a Hybrid System of Photovoltaic Power Generation
and Micro Hydropower Generation (Vietnam);

Demonstrative Research on Grid-connected Photovoltaic Power Generation
Systems (Thailand);

Demonstrative Research on a Photovoltaic Power Generation System for Battery
Charging Stations (Thailand); and

APEC Energy R&D and Technology Transfer Seminar (annually).

New Zealand provides various aid and assistance programmes throughout the Pacific
region through its Ministry of Foreign Affairs and Trade. Where these aid programmes
involve provison of eectricity, renewables are a key focus (e.g., village dectrification
with wind/solar/diesdl hybrid systems).

The U.S. has collaborated with several developing APEC economies through specific
APEC-supported and co-financing activities, by providing technical and analytical
assistance to support renewable energy projects. These include resource assessment
studies throughout APEC, idand village powe assistance in Thailand, rural
eectrification and rural energy modeling in China, and evaluation of retrofitting diesd
minigrids with wind in the Philippines. In addition, the U.S. has several major activities
on-going in a number of APEC economies:

China: The U.S. has signed a protocol agreement with the Chinese government to
work in several areas, including gridconnected wind, rural solar electrification,
biomass co-generation and policy devel opment.

Philippines, Korea, China and Mexico: The U.S.is working with these
economies to identify financing and policy mechanisms to transfer clean energy
technologies from developed to developing economies as part of the Technology
Cooperation Agreement Pilot Project.

Philippines: The U.S. has just recentlycompleted the USAID-funded Philippines
Renewable Energy Program, which provided extensive information on resource
assessment and policy reform to the Philippine government.

Korea mentioned collaboration with China inorganizing ChinaKorea seminars on new
and renewabl eenergy.

C4. Arethereother APEC economiesthat have technology or experiencesrelevant
to meeting sustainable-energy priorities such asthosein your economy?

The majority of the member economies agreed in the benefits of sharig experiences
from other economies. Australia, Canada, Japan and the U.S. were most mentioned as
having technologies or experiences relevant to meeting sustainableenergy priorities in
other member economies (see Table 18).



Table 18: Response of the Member Economies on Sharing Technol ogies and
Experiencesto Meet Their SustainableEnergy Priorities

Audtralia Yes. Where appropriate Australia will seek to gain access to
renewable energy technologies from other APEC economies
through imports and technology diffusion.

Brune Not answered

Canada Yes. From Audtralia, U.S. and Japan for the most part, and other
economies for off-grid applications.

China Need to be identified.

Hong Kong Yes. From Australia, Japan, Canadaand the U.S.

Indonesia Not answered

Japan Yes. From the U.S. for some specific cases of introducing
renewabl e energy.

Korea No

Malaysia Not applicable

Mexico Yes. From experiences regarding supply of eectric energy in the|
rural sector, technologies based on PV water pumping, and those
to meet the applications of ice production, lighting, and use of
livestock biomass waste in heat generation processes.

New Zealand Not answered

Philippines Yes. From Thailand, Malaysia, and Indonesia, to name a few, for
lessons leamned.

Singapore Not answered

Thailand Yes. From experiences and lessons from other member
economies. The studies such as AED and Winrock are very
valuable for other APEC members.

USA Yes. From collaboration with other APEC economies in resource

assessment methodologies, rural eectrification modes, and
participation in technical workshops and forums.

Part D: Suggestionsfor Collaborative Activities

D1. What would be the most beneficial type of renewable ener gy-related
collaborations within APEC to address needs, issues and barriersto the use of
renewable ener gy technologies for sustainable development in your economy?

Regarding a preference in the type of collaborations, ollaborative R&D is the most

preferred among the member economies. Five economies (including Australia, Canada,
Hong Kong, Mexico, and the U.S.) identified this as being beneficial in addressing needs,
issues and barriers to the use of renewable energy technologies. Hong Kong and
Thailand preferred collaboraion on the presentation of case study experiences. Australia
and Thailand mentioned the benefit of collaboration with planning tools, and Hong Kong
and China identified the importance of collaboration on joint project development.
Besides the collaboration on joint project development, which is its first choice, China
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also mentioned its preference for training programs and business development forums.
Malaysia and the Philippines stated the importance of all six suggested collaborations,
and Korea identified the important on all, but ceation of "smart subsidy” donor programs
that result in sustainable renewableenergy business practices. Korea, Malaysia and the
Philippines, however, did not state a preference on any particular type of the
collaborations  The other collaborations mentioned in the Survey are related to
information exchange and were suggested by Australia and Brunel. The list of suggested
collaborationsin APEC is shown in Table 19.

Table 19: List of Suggested Collaborationsin APEC

Collaborative R&D Audtralia
Canada
China (6)*
Hong Kong
Korea
Malaysia
Mexico
Philippines
Uu.S

Business development forums China (3)*
Korea
Malaysia

Philippines

Training programs China (2)*
Korea
Malaysia

Philippines

Joint project development China(1)*
Hong Kong
Korea
Malaysia
Philippines

Presentation of case study
experiences

China (5)*
Hong Kong
Korea
Malaysia
Philippines
Thailand

Creation of "smart subsdy" China (4

donor programs that result in
sustainable  renewableenergy
business practices

Malaysia
Philippines
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Table 19: List of Suggested Collaborations (Continued)

Planning tools - China (7)*
Audtralia
Korea
Malaysia
Philippines
Thailand

Others—Information - Audtraia
dissemination Brunei

Note: *Chinaranksits pI’IOI‘I'[IeSfOI’ coll&orations from high (1) to low (7).

Regarding collaborative R&D, Australia mentioned that although it has little need for
inward renewableenergy-related collaborations, it is capable and interested in providing
outward collaborative projects. Canada isinterested in collaborative R&D especialy as
it relates to emerging technologies in al the new and renewable energy areas identified
and case study experiences. Malaysia commented that o©llaboration must consist of
members from “similar” regions to part&e, and build the capacity and knowhow in
system design. Mexico identified specific areas in which the collaboration should be
profitable including: technical assistance in building processes for policy guidelines,
support in the setting up of national pomotion and development programs, technical
advise in specific renewable energy applications in the rural sector; and establishment of
agreements on technical interchange. Finally, the U.S. is most interested in supporting
collaborative activities through private sector forums and workshops that involve topics
such as policy development, financing, micro enterprise development, rural energy
modeling, distributed generation interconnection standards and analysis, resource
assessment, and a variety of techndogy transfer mechanisms. Some specific proposed
examples by the U.S. are:
Renewabl e energy policy development

- Case studies of successful policy and tariff reform.

- Development and use of renewable energy planning tools (HOMER, ViPOR).

- Country-specific renewabl e energy technology characterization.

Renewabl e energy resource assessments

- Update the APEC regional survey.

- Economy-specific Gl S-based resource assessments.

- Regional resource assessments.

- Collaboration with other programs (e.g. the United Nations Envronment
Programme's (UNEP's) GEFRfunded Solar and Wind Energy Resource
Assessment project.

Renewabl e energy projects and systems for specific applications
Rural micro-enterprise development, including the use of computerbased
wireless communication.

- Hedlth clinics and education centers.

- Agricultura development, including water pumping and animal husbandry.

- Distributed energy resource evaluation for strengthening existing grid
infrastructure and optimizing grid utilization.
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Renewable energy information dssemination, capacity building and infrastructure
devel opment

- APEC-wide internetbased network for routine exchange of pertinent
information to: officials responsible for energy supplies, educators and
trainers, and instalers, operators and maintainers of renewable energy
systems.

- APEC-wide network of certified training centers, personnd exchange,
distance training, installation and maintenance standards, and private sector
affiliation.

- APEC-wide internet-based trade and services show.

- APEC-wide, internetbased renewable energy financing clearinghouse
network, commercial banks, equity funds, investment houses, rural energy
services companies (RESCOs), and standardized application requirements,
procedures and forms.

This internetbased information system should be linked with other ongoing or planned
activities, such as UNEP's Sustainable Technologies Alternatives Network, which is
currently under devel opment.

Regarding the collaboration on the presentation of case study experiences, Hong Kong
stated that it would be beneficial since it willhelp to overcome the reluctance of private

and public financial institutions to invest in renewable energy projects. Thailand

commented that this collaboration (andplanning tools) should be the priority, sinceif it is
successful, other collaborations would follow automatically. Finally he Philippines
suggested collaborations on international seminars/workshops and study tours to present
case study experiences.

For the collaboration on planning tools, Australia idetified the collaboration on

development and exchange of information on strategic technology planning for the
renewable energy industry, e.g. technology road mapping. Malaysia commented that

there is a need to establish proper planning tools. Renewable @ergy should be planned

not just to create interest but for the future as well. In addition the Philippines suggested

that training courses on the most relevant and latest energy planning tools should include
applications in the home economies. Monitorig of training course effectiveness could

be a sequel in this regard.

Malaysia commented that collaboration on joint project development is beneficial as it
will help to build the capacity through sharing of experiences among member economies.
The Philippnes suggested that for the collaboration on joint project development, a
priority should be based on validated needs assessment.

On the collaboration on training programs, Malaysia suggested training on all levels such
as engineers, technicians, designes, bankers, etc. In a similar manner, the Philippines
stated a need for training on institutional scientists and engineers exchange programs
including graduate student research and apprenticeship, posigraduate degree and non-
degree programs, universities and colleges that host the Affiliated NonrConventional
Energy Center (ANECSs) aswell asthe Department of Energy’s officials.
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The collaboration on the creation of "smart subsidy” donor programs that result in
sustainable renewableenergy business practices is preferred by China, Malaysia and the
Philippines. Malaysa commented that such programs would help to accelerate the
utilization of renewable energy and also increase the awareness leve of the public. Large
business enterprises can provide support by setting up a “smart subsidy fund”.

Philippines mentioned that for communitybased renewable energy projects, this type of

collaboration could have a sense of validity for prestart up processes like project

preparatory activities (pre-feasibility andfeasibility study preparation).

The other collaboration suggested by Australia and Brunei is basically an information
exchange. Brune suggested a continuation of the information sharing activity in APEC.
In addition, Australia suggested an expansion of the APEC Virtual Center for

Environmental Technology Exchange to promote the dissemination of information and
technol ogy concerning renewable energy issues in the region (seevww.apec-vc.org.au).

Regarding the issues on time frame, Thailand suggestedthat its need has yet to be
determined. Finally, Mexico commented that issues such as time frame, scope of
collaboration and the specific economies to collaborate with should be agreed to as a
result of bilateral or multilateral negotiation.

Indonesia, Singapore and New Zealand did not answer this question.



