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Background

Utilization of Renewable Energy (RE) has been included as the primary focus for promotion under both Sustainable Development and Global Warming Agendas.  The main advantages of RE include:

(1) They are clean energies and can be harvested domestically and sustainably;

(2) They are recyclable and can replace the use of conventional energies;

(3) Proactive promotion of RE in a proper and strategic manner can aid in the establishment of domestic industries and create jobs locally.

However, not all REs are created equal.  Some of them are already quite competitive with conventional forms of energy and power generation, while others are still under development and demonstration stages.  Hydropower, geothermal energy and biomass have been well developed and commercialized and can be used as base-load power generation, and accounted for almost all of the current RE utilization. On the other hand, wind power is now a competitive and widely available technology, but has the disadvantage of its unstable and unpredictable output; solar photovoltaics (PV) has large potential but is still too expensive to be widely applicable for domestic power generation.  Hence, many countries have adopted comprehensive RE policy and promotion programs to speed up the utilization of REs.

Shortly after the Kyoto Protocol of 1997, a goal of 3% renewable energies utilization for Chinese Taipei by 2020 was set at the National Energy Conference held in May 1998.  After the conference, a group of experts drafted a report on “The New and Clean Energies Utilization Potentials in Chinese Taipei”, and NT$10 billions (US$300 millions) over the next five years for R&D and promotions of renewable energies and energy conservation were also committed.
The Energy Commission, Ministry of Economic Affairs (MOEA) started sponsoring significantly on R&D and promotion projects of REs starting July 1999, mostly carried out by the Energy and Resources Laboratory (ERL) of the Industrial Technology Research Institute (ITRI).  By January 2000, the first of the three administrative codes, the subsidies of solar water heater, was announced.  It was followed by the subsidies of wind power and PV demonstration systems, which were effective since March and May 2000, respectively.  Preferential tax status and low interest loan were allowed for investment in renewable energy equipment by the end of 2000.

However, the execution of the promotion programs encountered many non-technical obstacles, which delayed the achievement of annual promotion target for year 2000.  In early 2001, consensus was reached that a Renewable Energy Development Bill (REDB) would be needed. A draft of REDB together with a Renewable Energy Development Plan (REDP), in the form of an executive order, were drafted by the Energy Commission.  The REDP was formulated as an interim executive order, identifying all potential obstacles and major issues that need the cooperation of all involved parties, and assigned a high level coordinator to resolve those issues and speed up the promotion and utilization of RE.  The REDP was finally approved in January 2002.  A few months later, the REDB was finalized and sent to the Legislators for approval into Law.

For showing the determination to promote clean energy utilization, the target of renewable energy development of Chinese Taipei has been amended to be at least a 12% share of total power generating capacity in the long term.  The promotion of RE has also been brought into the “Challenging 2008: National Development Plan” as parts of the national policy.  In addition, according to the “Nuclear-free Homeland Action Plan”, there will be a NT$3 billion (US$90 million) budget each year commencing from 2004 for promoting the development of Cleaner Energy and Energy Conservation industries to facilitating the achieving of renewable energy target.

The RE Target and Strategy for Chinese Taipei

The RE target for Chinese Taipei is shown in Figure 1 as follows.  The target share for renewable energy in terms of installed capacity is 12% of the total power generating capacity by 2020.  The installed capacity will expand 3 times from the present to exceed 6,500 MW.
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Fig. 1  Renewable Energy Target for Chinese Taipei

Promotion Strategies of New and Nenewable Energy Technologies for Chinese Taipei include:

(1) To develop efficient, low cost and stable power supply technologies, and the database of renewable energy resources.
(2) To utilize varying strategies for N＆RE technology in different phases of development and commercialization (see Tables 1 & 2);

Table 1  Utilize varying strategies for N＆RE technology in different phases

	Phase I: Research and Development Phase
	Technologies and new products under development

	PhaseⅡ:Demonstration Phase
	Government-supported field study focussing on validating technology and  educating people to raise awareness 

	PhaseⅢ:Promotion Phase
	Promoting utilization through subsidy program to stimulate market size 

	PhaseⅣ:Dissemination Phase
	Promoting utilization through education and public awareness program


Table 2  Phase of progress and strategy for various N＆RE development in Chinese Taipei

	              Period

item
	Phase of Progress and strategy

	
	2000-2004
	2005(2010
	2011-2020

	(1)solar  thermal
	Spreading (in progress)
	Dissemination
	Dissemination

	(2)solar  photo-voltaic
	Demonstration (in progress);

Establishment of domestic 

PV industry
	Demonstration
	Demo＆Spreading

	(3)wind
	Demonstration 
	Spreading
	Dissemination

	(4)geothermal
	Demonstration
	Spreading
	Dissemination

	(5)hydro power
	Spreading
	Dissemination

	(6)gasohol
	R&D and demonstration
	Spreading
	Spreading

	(7)biodiesel
	R&D and demonstration
	Spreading
	Spreading

	(8)biomass gasification    for power generation
	R&D
	R&D and Demo
	Spreading

	(9)hydrogen from waste sludge/agricultural wastes by biotech.
	R&D
	R&D
	Demo & Spreading

	(10)ocean thermal
	Await technical evaluation
	

	(11)biogas power
	Spreading
	Spreading
	Dissemination

	(12)biogas combustion（combustion/thermal） 
	Spreading
	Dissemination

	(13)power from waste incineration
	Spreading (in progress)
	Dissemination
	Dissemination

	（14）fuel cell
	R＆D
	R＆D and Demo
	Spreading

	（15）electric vehicle
	R＆D and Demo
	Spreading
	Dissemination


(3) To coordinate all parties toward the promotion of RE by the adoption and execution of the Renewable Energy Development Plan（REDP） adopted in January 2002,through a higher rank inter-ministerial coordinating mechanism to resolve all potential obstacles and major issues.
(4) To seek rapid passage of the Renewable Energy Development Bill （REDB） to set a firm foundation and commitment on utilization of RE.
(5)
Before the above laws are legislated, current incentive measures for demonstration and promotion should be continued to trigger investments from private sectors, and to sponsor local R&D efforts to accelerate the maturity of technologies and the reduction in costs.  Furthermore, thematic demonstrations should be implemented to enhance the effectiveness of promotion.Table 3 shows various incentive measures for RE.
 Table 3  Various incentive measures for RE in Chinese Taipei

	Form
	Installation subsidy
	Rate subsidy
	Financing

Incentives
	Current Status

	Solar
	Installation of photovoltaic system：

(NT$150,000/kW,less than

50% of installation cost.

(Administration agency, public school, and hospital suitable for demo. are subsidized 100% for system under 10kw.

Solar thermal water system：NT$1,000-3,000/m2


	Based on the

Purchase rate of cogen. system

(Provide subsidy of

NT$0.5/kWh to

Bio-gas generation from air pollution control fees)
	Statute for Upgrading Industries

(13% tax credit   for investing energy- conservation,

  N&RE utilization 
equipment.

(2- year accelerated depreciation 
(low-interest loans
	Photovoltaic Demo. System

· So far, installed 377 kW (50 sites), with a target of 1,000 kW in 2004.

Solar thermal system

■
So far, installed 1.14 million m2 (0.29 million users), with a target of 1.30 million m2 in 2004.

	Wind
	Wind Power Demo. System

· NT$16000/kW, less than 50% of installation cost
	
	
	Wind Power Demo. System

■
So far, installed 8.54 MW, with a target of 18 MW in 2004.

	Biomass
	－
	
	
	Incinerating generation

· Installed 430 MW (18 sites)

Biogas

■
installed 23 MW (37 sites)

	Geo-

thermal
	－
	
	
	Geothermal

■
Assist Ilan County for multi-purposes, 5,000 kW at the first stage.

	Hydro
	－
	
	
	Small Hydro

■
Installed 166 MW (24 sites)


Current Status of RE promotion 
After countless sessions on the drafting of REDP, followed by many meetings to coordinate all ministries and departments involved, the REDP was finally approved as an executive order in January 2002.  It assigned the Council for Economic Planning & Development as the coordinating body in the removal of all administrative barriers towards the promotion of RE.  Several key demonstration sites have been identified. The first case is a geothermal generation project in I-Lan County, which has already been announced as a BOT project in January 2002.  The second case is to conduct a study on Peng-Hu Island to demonstrate a high-penetration wind-power installation.

To create a sustainable environment favoring the utilization of RE, consensus has been reached that a Renewable Energy Development Bill (REDB) would be needed.  The Energy Commission conducted extensive surveys and analyses of RE policies at various OECD nations.  This information was used to formulate the draft of REDB for Chinese Taipei. The REDB has been finalized and sent to the Legislators for approval into Law.
The promotion of solar water heater systems had been one of the most successful programs undertaken.  After a six-year promotion program from 1986-1992, a total of 310,000 m2 of collector surface was installed, with a market growth from 5000 m2/yr up to about 60,000 m2/yr.  The annual installation peaked at around 90,000 m2/yr in 1995, and declined since back to about 60,000 m2/yr due to economic slowdown.  After two years of the new five-year promotion program, the annual installation has risen back to 75,000m2/yr (see Figure 2).
So far for solar water heaters in Chinese Taipei, the installed household number has reached 290 thousand, the installed area of heat collectors in has reached 1.14 million m2, and the ratio of installed household has reached 4%.


[image: image2.wmf]800

1,090

1,000

1,910

2,900

5,000

7,300

5,300

18,100

36,800

57,600

58,200

54,400

60,300

82,200

76,600

89,100

92,900

69,500

73,500

62,800

56,500

72,800

75,500

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

100000

Installment Area (m

2 

)

1978

1980

1982

1984

1986

1988

1990

1992

1994

1996

1998

2000

year

Fig. 2  Annual installation of solar water heaters for Chinese Taipei
The promotion of PV has met more difficulties.  After years of R&D activities, there are now four companies manufacturing PV cells, with about 10 MW annual production capacities.  After the first two years of demonstration, there are now 50 PV system applications, with a total capacity of 377 kW.  The most notable case is a 10 kW PV system installed at the Presidential Building to provide for the hallway exhibitions lighting.
The promotion of wind power resulted in 8.54 MW of installed capacity at the end of 2002.  The first wind power site at Mai-Liao has completed its two-year operation in December 2002.  The data show that wind sites at many western coastlines and offshore islands have excellent wind resources and are able to produce over 3,000 hours of full-load operations per year.
Chinese Taipei lies on major geological fault-lines along the pacific rim, and has abundant geothermal resources.  An early estimate by ERL put the total potential at up to 1,000 MW.  I-Lan County has been on the forefront in the promotion of geothermal development for years. At the end of 2001, all preparation for a multi-purpose geothermal BOT project has been completed and the project was officially announced in January 2002.

Similar to OECD nations, biomass has been the major contributor toward the RE utilization to-date for Chinese Taipei.  Power generation from municipal waste incinerators accounted for about 40% of the RE utilization in 2002.  Over the past two years, four power plants using biogas from landfill sites have been installed with a total capacity of 23 MW.  R&D into refuse derived fuels (RDFs) have yield good results and full-scale demonstration plants are currently underway.

There have been several projects on the study of alternative transportation fuels conducted to date.  In 2001, a feasibility study jointly sponsored by ERL and American Soybean Association (ASA) on the application of biodiesel in Chinese Taipei provided a good foundation for the promotion of biodiesel.  This year, a three-way demonstration project between ERL, ASA and Taipei City government will commence, using biodiesel on city garbage trucks.
Future Activities and Priorities

According to the “Nuclear-free Homeland Action Plan”, which is the conclusion of the “Nuclear-free Homeland Conference” on 27 June 2003, the Energy Commission will bring administration resources and policy tools from relevant government organizations together, and propose a budget more than NT$3 billions (US$90 millions) each year commencing from 2004 for promoting the development of Clean Energy and Energy Saving industries.  The main usage of the budget and the implementing priorities are as follows:

1.
Building a favorable development environment: aiming at completing the legislating process of REDB.  By setting the renewable energy purchase price at NT$2/kWh (US$0.06/kWh, close to the average market price), the social and environmental benefits of green energy could be revealed appropriately. Investments on maturer technologies and sites with better installation conditions, such as wind power with better wind conditions, geothermal energy, small hydropower and biogas power generation, would be encouraged preferentially.  Besides, concerning the benefits of developing local industries, the high-cost PV systems will be given subsidies for installing demonstration systems in order to make up the deficiency from the standard purchase price.

2.
Planning and constructing centralized demonstration projects to expand and popularize RE utilization: for example, to build up Solar Cities, large scale Wind Farms and Geothermal Parks, etc.

3.
Strengthening R&D capability and helping the development of related industries: developing high-efficiency and low-cost clean energy technologies, such as Building Integrated Photovoltaics (BIPV), Refuse Derived Fuel Technologies (pelletization, pyrolysis and gasification), Fuel Cell Power Generation System in kW scale, Medium to Large-sized Lithium-ion Batteries and Small Gasoline Engine and Electric Motor Hybrid Vehicles, etc. 

4.
Building a green environment: such as promoting Green Building, Green Campus and Green Life, etc.
In the future, under suitable planning and promotion, significant growth in New and Renewable Energy utilization can be expected. Chinese Taipei is hoping that by actively implementing the Action Plans mentioned above, the energy diversity shall be promoted, the environmental quality shall be  improved and the development of industries shall be triggered.  The ultimate goal is to achieve environmental protection, energy security and economic growth, the “triple-win” situation.
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