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The ENERGY DEVELOPMENT IN Taiwan 

Chapter 1 Energy Overview

Introduction

Chinese Taipei is an isolated island off the southeast coast of China.  It has an area of about 36,000 square kilometres and a total population about 22 million.  GDP per capita was US$12,322 in 1999 and the GDP growth rate is projected to be 3 percent for 2001. Chinese Taipei has very limited domestic energy resources and relies on imports for most of its energy requirements.  Oil is the dominant fuel in the energy mix, accounting for about 55 percent of total primary energy consumption.  Coal with around 16 percent of total energy consumption, also plays an important role in energy supply.  Electricity & others accounted for 26% of total energy consumption.  Gas accounted for only 3% of total energy consumption.

Table 1
Key Data and Economic Profile (1999)

	Key data
	
	Energy reserves
	

	Area (sq. km)
	36,000
	Oil (Proven)
	-

	Population (million) 
	22.03
	Gas
	-

	GDP Billion US$ (1995 US$ at PPP)
	271.51
	Coal (Recoverable)
	-

	GDP per capita
	12,322
	
	


Source: Energy Data and Modelling Center (EDMC), The Institute of Energy Economics, Japan (IEEJ). For full detail of the energy balance table see http://www.ieej.or.jp/apec/database/selecttable.html
ENERGY DEMAND AND SUPPLY

Due to the rapid growth of technology-intensive industries, energy conservation measures and relatively sluggish growth in energy-intensive industries, total energy consumption in 1999 increased only moderately.  Total energy consumption was 48,544 ktoe, an increase of 3.3 percent over 1998.  The industrial sector consumed 51 percent of total energy consumption, the transportation sector 26 percent, and the other sector is 23 percent.   Total energy supply was 76,086 ktoe, or 3.9 percent more than 1998.  Net energy imports accounted for 85 percent of energy supply in 1999.

Table 2
Final Energy Consumption in Taiwan from 1981 to 1999
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Table 3
Energy Supply & Consumption for 1999 

	Total Primary Energy Supply 
	(ktoe)
	Total Final Energy Consumption 
	(ktoe)
	Power Generation 
	(GWh)

	Indigenous Production
	11,560
	Industry Sector
	24,961
	Thermal
	122,115

	Net Imports & Other
	64,526
	Transport Sector
	12,472
	Hydro
	8,942

	TPES
	76,086
	Other Sectors
	11,111
	Nuclear
	38,416

	Coal
	23,691
	TFEC
	48,544
	Others
	-

	Oil
	36,395
	Coal
	7,659
	
	

	Gas
	5,221
	Oil
	26,883
	
	

	Others
	10,780
	Gas
	1,607
	
	

	
	
	Electricity & Others
	12,395
	
	

	
	
	
	
	
	


Source: EDMC, (2001)

energy overview

The Energy Commission under the Ministry of Economic Affairs (MOEA) was established in November 1979 to formulate and implement the national energy policy, “Energy Management Law”, “Electricity Law”, “Regulations Governing Import, Export, Production and Sale of Petroleum Products”, “Regulations Governing the Installation and Administration of LPG and Petroleum Filling Stations”, “Regulations Governing Administration of Gas Utilities”, and other energy-related regulations; guide the operations of energy enterprises; and carry out such tasks as the evaluation of energy supply and demand, the establishment of an energy database system, the promotion of energy conservation programs, the implementation of research and development of energy technology, and the promotion of international energy cooperation.  

 Due to the trend toward liberalization and internationalisation in economic development, the energy policy of the Chinese Taipei has changed a great deal.  Chinese Taipei has actively promoted the liberalization and privatisation of energy related enterprises so as to permit the establishment of power plants and oil refineries by the private sector, promote the transparency and systemization of domestic fuel price and electricity rate adjustments, strengthen the management of energy supply and demand, and stress energy-related environmental issues and countermeasures in order to achieve the goals of economic growth, environmental protection, and a balance in energy supply and demand.     

NOTABLE ENERGY DEVELOPMENTS
In 2000, energy developments in Chinese Taipei have focused on fourth nuclear power plant re-evaluation, liberalization of oil imports, liberalization of the power industry, and promotion of renewable energies.   Notable energy developments are summarized as follows:

Fourth Nuclear Power Plant re-evaluation 

 The MOEA commissioned “The Re-evaluation Committee for the No.4 Nuclear Power Plant (NPP) Project”.  Eighteen representatives were selected to be on the committee.  Some were from governmental organizations, some from the legislature, and others from academic institutions.  Afterwards, the MOEA proposed stopping construction of the No.4 NPP on September 30, 2000, and the Administrative Yuan announced on October 27, 2000, the cancellation of the construction of the No4.  NPP.

 However, the Legislative Yuan held a different position on this issue.  So, the Administrative Yuan requested that the Judicial Yuan render a constitutional interpretation on the dispute and sent a report to the Legislative Yuan.  This was done on February 15, 2001 through No. 520 Interpretation of the Council of Grand Justices.

 Both the Legislative Yuan and the Administrative Yuan after considering the issues of political stability, economic development, the welfare of the people, and the spirit of the constitution, finally agreed to re-implement the budget for constructing the No.4 NPP, continue the project, and include costs for it through relevant legal procedures.

LIBERALIZATION OF OIL IMPORTS

In January 1999, Chinese Taipei opened the domestic oil market by allowing the important of some oil products (fuel oil, jet fuel, and LPG).  In the past only the Chinese Petroleum Corporation (CPC), was allowed to import Liquefied Petroleum Gas (LPG).  Now three other companies have received permits from the government to import LPG.

In September 1998, the MOEA submitted a draft of the Petroleum Administration Law to the legislature for review.  After the legislature approves the Petroleum Administrative Law, Chinese Taipei is scheduled to fully liberalize the oil market and allow all varieties of oil products to be permitted.

In the meantime, the first stage of the oil refinery facility owned by Formosa Petrochemical Corp., the first private refinery, went into commercial production in August 2000.  The domestic oil market is now very competitive.

LIBERALIZATION OF THE POWER INDUSTRY

For promoting gas-fired power plants, the government published “Program for the Private Sectors to Apply to Construct Power Plants in the Current Stage” on January 21, 1999.  In current stage, three firms have signed Power Purchase Agreements (PPA) with Taiwan Power Company (TPC or Taipower).  In total, they will be able to generate, 1950MW of power.  To comply with the schedule for privatising TPC, the MOEA drew up regulations for liberalizing electric utilities.  Based on these, the revised draft of the Electricity Law was proposed and thereafter approved by the Executive Yuan on December 6, 1999.  The draft has been sent to the legislature for the final review.  The draft will widely open the operating pattern of power generation.  Under he draft, setting up integrated utilities, transmission utilities, and distribution utilities will be allowed.  The monopoly of TPC will be eliminated in order to establish a competition mechanism and to enhance the operating efficiency of power generation.  The major concepts of the revision of the Electricity Law are as follows: 

(Electric utilities will include integrated utility, transmission utility, and distribution utility.  They have the obligation to supply power.  To protect the public interest, their electricity tariffs will be regulated.

(Power generation companies can wholesale the generated electricity to any utility or sell electric power directly to customers through their own transmission line or through a grid dispatched by the Independent System Operator (ISO).  Their electricity tariff will not be regulated.

 (Gradually, consumers will gradually be allowed to purchase electricity from any utility.

STATUS OF IPP PROJECTS

In order to alleviate the threat of power shortages, Chinese Taipei decided to deregulate the power market and open it up to private investment.

Since 1995, after two rounds of Independent Power Producers  (IPP) programs, a total capacity of 10,300MW of power has been approved to eleven private power plants.  The Mai-Liao power plant, which has an installed capacity of 1,800MW, has been in commercial operation since May 31, 1999.  The first private natural gas-fired power plant, the Hai-Hu power plant, also started its power generation on July 24,2000.  It has an installed capacity of 450MW.  Chinese Taipei has cancelled four IPP, and the other five IPP projects are under construction.

Chinese Taipei announced in January 1999 the third round of IPP application.  The new power plants licensed in this round are restricted to gas-fired units, in compliance with the existing policy to increase the use of clean fuel.  Four private power plants (with a total capacity of 2,910MW) have been approved and have signed PPA with TPC.  They will be on line in 2003 and 2004. 

Promotion of RENEWABLE ENERGIES 

      In order to achieve the goal of 3 percent of total energy consumption coming from renewable sources by year the 2020, some aggressive renewable programs were begun in Chinese Taipei in the year 2000.  For example, customers can now receive a subsidy for installing solar heaters.  Also, users of photovoltaic and wind turbines can receive a down payment subsidy of up to 50 percent.  Furthermore, geothermal rights have been deregulated to allow private companies to utilize geothermal energy.  During the five-year period of 2000 to 2004, 0,8 million square meters of solar heaters, 18MW of wind turbines, 6,7MW of photovoltaic panels, and 10MW of geothermal power plants are to be put into operation.  This will lay a good foundation for the development of renewable energy in Chinese Taipei.

regulation of oil stockpile

According to the Regulation Concerning the Management Permission of Import, Export Production and Marketing of Petroleum and its Products, Chinese Taipei holds emergency oil stocks by imposing stockpile obligations on producers or importers of oil or petroleum products.  The stockpile consists of crude oil and petroleum products.  They are required to store safety oil stocks that amount to no less than 60 days consumption; and to store the safety LPG stocks that amount to no less than 25 days consumption. The safety stocks should be no less than 50,000 kiloliters, or 10,000 kiloliters for importers who import solely LPG. The criteria for the actual safety stocks should be set and announced by the central competent authorities.

    In line with the trend of oil market liberalization, in June 1996, the Energy Commission opened up the establishment of private petroleum refining enterprises and granted them permission to engage in petroleum production, import/export, and marketing.  The CPC monopolized the oil markets until Formosa Plastics Corporation joined the oil markets in 2000.  Up to present, the former operates three oil refineries and the latter operates one oil refinery.  In addition, TPC and other IPP may directly import their petroleum products for power generation.  Hence, All of these companies should be responsible for emergency stockpile regulation in Chinese Taipei.   

Chapter 2 GAS INDUSTRY IN the APEC region 

Introduction
The major final energy consumption in the APEC region includes: electricity, oil, coal and gas.  Although natural gas share of final energy consumption had no obvious increase in the last twenty years, natural gas consumption in the APEC region increased about 1.8% annual in the last twenty years.  It means not only gas but also oil and electricity were consumed increasingly at different speeds in the last twenty years.  In addition, natural gas consumption in the APEC region is expected to increase at higher speed for the next twenty years.  

Residential and commercial sectors consumed the biggest share of natural gas consumption.  Industry sector and transport sector is the second and third share of natural gas consumption.  Agricultural sector consume the least share of natural gas consumption in this area.  However, there is an exception that   most of the natural gas in Chinese Taipei, about 61% in 1999, is used for energy transformation including power generation and cogeneration

Figure 1
Final Energy Consumption in the APEC Region 
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Figure 2
Natural Gas Share of Final Energy Consumption in the APEC Region 
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Figure 3
Total Natural Gas Consumption in the APEC Region 


[image: image4.wmf]0

100000

200000

300000

400000

500000

600000

700000

800000

1975

1980

1985

1990

1995

2000

KTOE

   
Source: EDMC, (2001) 

Figure 4
Sect oral Natural Gas Consumption in the APEC Region  
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Chapter 3 GAS STORAGE

Introduction of gas storage

Most of energy can be stored for peak and seasonal use, although there may be a discount rate between injection and withdrawal.  There is oil gas storage, battery in electricity, gas storage, and so on for discussion.  Gas storage is to use proper space to store gas for seasonal and peak service, optimizing transmission network, and increasing network security.  In order to provide sufficient gas during cold weather and peak time, gas storage can be taken in two forms: seasonal gas storage and peak-shaving gas storage.  Seasonal gas storage is to provide gas for the winter, and peak-shaving gas storage is to provide gas for the peak load period that may be five to ten days in a year; Gas storage can be used for optimizing transmission network.  It means gas storage can decrease the cost of transmission network because the need for peak load transmission is reduced.  At last, gas storage is helpful for network security.   Gas storage can find some problems in gas or pipeline capacity in advance.  Therefore, gas storage can provide strategic security.   The more gas one country imports, the more importance strategic gas storage becomes.  

Beside the traditional three functions, UK and US are developing some commercial functions of gas storage.  The first function is gas balance.  Obviously, gas storage is beneficiary for gas balance between demands and supply.  Therefore, gas balance can decrease the cost of gas supply because the gas imbalance will lead to additional cost of supply; the second one is gas trading.  Gas storage itself can be operated as a gas trading pool, like a gas commodity market; the third one is to minimize take or pay exposure.  Gas storage only can resolve some short-term oversupply problems, not long-term ones.  Nevertheless, it can minimize take or pay exposure to a reasonable level; the last one is to provide security to insecure gas supplies.  Gas supply has a certain risk, especially in long-distance gas supply.  Gas storage can provide security to insecure gas supplier.  

physical structures of gas storage

When natural gas just reaches its receiving terminals by pipelines or LNG carriers, it is stored in a special structure temporarily for some purposes before it is distributed to users.   Natural gas storage facilities include depleted field reservoirs, salt cavities storage, aquifer storage, abandoned mines storage and liquefied natural gas (LNG) storage. There are more than 500 underground and LNG storage sites in the United States.  These gas storage sites include 348 depleted field reservoirs, 27 salt cavities, 40 aquifer, and 99 LNG storage tanks.  Each type of natural gas storage facilities has its own special characteristics (capacity, cost, deliverability rate, injection and withdrawal rate, site limits, …etc.). Hence, each type has different advantage and disadvantage for natural gas storage.  

Table 4
Summary of Underground and LNG Storage in the USA, 2000

	USA Region
	Depleted Field Reservoirs
	Aquifer Storage
	Salt Cavities Storages
	LNG Storages
	Total

	Consuming West
	243
	33
	4
	83
	363

	Consuming East
	31
	6
	0
	13
	50

	Producing
	74
	1
	23
	3
	101

	Total
	348
	40
	27
	99
	514


Source: Energy Information Administration

depleted field reservoirs

 Gas can be store in gas or oil field, and most of the depleted field reservoirs are near consumption area for decreasing the cost of supply. If depleted field reservoirs are away from consumption area, more pipelines should be constructed to distribute the stored gas to users. Depleted field reservoirs are the most popular physical structures of gas storage because of their wider availability, cheaper cost, and larger capacity.  In order to store gas, gas is injected into the depleted field reservoirs in off-peak time, and then withdrawn for use in peak time.  In fact, depleted field reservoirs are the cheapest type of physical structures of gas storage.  In addition, depleted field reservoirs have the largest capacity of the other gas storage facilities.  

 However, both geographic and geologic factors may affect the use of depleted field reservoirs, so additional expense may be necessary for their application.  For example, the rate between the injection and withdraw of gas storage is usually low, so some investments for the improvement in the rate between the injection and withdraw should be considered.  Mover over, such improvements are often expensive, so it limits the use of deleted field reservoirs, which only are used for seasonal supply. 

salt cavities

Although salt cavities are smaller than depleted field reservoirs, salt cavities provide very high rates of injection and withdraw when compared to the other gas storage facilities.  Hence, most of the salt cavities are used for both seasonal and peak supply.  

Aquifer reservoirs

In fact, aquifer reservoirs are underground water reservoirs and are similar to oil and gas field in geological formations.  However, aquifer reservoirs cannot be used directly for gas storage, and must be converted to natural gas storage facilities by some expensive investments and adjustments. Hence, aquifer reservoirs are only used for seasonal and strategic gas storage in some areas where there are no enough oil and gas fields.      

Gas can be store in abandoned mines, but this option is unpopular in gas storage because of a lot of reasons.  

LNG storage

The last one is LNG storage.  Gas can be liquefied in a very cold temperature and high-pressure environment.  Up to present, LNG has the greatest deliverability of any form of gas storage although LNG is expensive and time-consuming facility.  Most of the LNG is used for peak supply because of cost consideration.  Many countries, which have less indigenous natural gas, use LNG carriers to import their needed LNG.   For example, Japan, Korea, Chinese Taipei use LNG carriers to import a lot of LNG in Asia.  However, gas suppliers should keep base capacity for LNG use, and it constrains the LNG development.  In addition, LNG carriers may not enter the LNG receiving terminals because of weather factors.  

Although there are several options of gas storage to meet peak service of gas, LNG and LPG are usually first chosen to provide peak service of gas because of their convenience and efficiency.  LNG storage plays an important role in gas supply even though it is used only a limited times in a year.  Interruption of gas supply may happen if there is no LNG storage.  In addition, line pack is sometimes used for short-tem peak service of gas.  Although LNG storage can be used to meet peak service of gas, it is an expensive investment and will result in cost increase. The next question is how much LNG storage capacity should be invested for gas supply.  From the viewpoint of maximum societal welfare, there is a breakeven point between the marginal societal cost of gas’ interruption and marginal suppliers’ cost of LNG storage in theory.  It means LNG storage investment should be increased until marginal societal cost is equal to marginal investment cost.  But, it is hard to calculated societal cost.

Virtual gas storage

Virtual gas storage is the substitution of real gas storage, and they have the same traditional functions as gas storage by different means.  These substitutions to gas storage are swing gas, spot gas, interruptible customers, line pack, and so on.   Swing gas is .to change the amount of supply in a gas supply contract by the agreements of the buyers and sellers.    Because swing gas can meet the different amounts of gas supply and contract is usually more than one year, it is a substitution to seasonal gas storage.  Spot gas is to allow the buyers to buy spot gas in different amounts and prices.  Hence, spot gas is a substitution of gas storage.  However, the spot gas is very risky when the prices of spot gas soars in a period.   Interruptible customers are willing to suffer interruption of gas supply but have discount of their gas bills. Gas supplies can decrease gas storage level by the introduction of interruptible customers.  Line pack is to provide a tool of daily balancing flexibility for users.  All these substitutions can provide additional gas for peak service without real gas storage facilities. 

Storage measures

There are several common measures in gas storage.  Total capacity means the maximum quantity of gas that can be stored and used by gas suppliers.  Base gas, or cushion gas, means the volume of gas that is always stored in the gas storage reservoirs for safety and engineering considerations.  Hence, base gas cannot be withdrawn any time even though the storage is used in seasonal and peak time.  Working gas capacity means total gas minus base gas.  Working gas is the quantity of gas that is ready for withdrawal.  Deliverability means the quantity of gas that can be delivered from the gas storage in given period time. Deliverability can be called as deliverability rate, withdrawal rate, or withdrawal capacity in practices.   

Chapter 4 GAS STORAGE IN Taiwan 

GAS SUPPLY

 In view of the limited reserves of natural gas in the Taiwan area, as well as the clean, safe, and convenient features of LNG and the advantage of supply on a long-term basis, Chinese Taipei imports most of its needed natural gas by LNG from Malaysia and Indonesia, and the quantity of LNG import increased dramatically in the past ten years.  

Figure 5
Sect oral Share of Natural Gas Consumption in Taiwan
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Figure 6
LNG Import in Taiwan
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Source: 1999 Taiwan Energy Statistics

In 1999, 61% of LNG was used for energy transformation including power generation and cogeneration. CPC is responsible for the supply of natural gas in Chinese Taipei, but a second private natural gas supplier will join this market in a few years.  In contrast to CPC, TPC still controls the electricity market and is the largest buyer of CPC’s LNG.  TPC’s peak load period of electricity is the CPC’s peak load period of LNG because TPC uses gas for generation in peak time.  TPC‘s use of LNG concentrates on summer seasons (from June to September), and on peak time (from ten to twelve o’clock in the morning and two to five o’clock in the afternoon).  It means the peak load of LNG is in summer, not in winter.  Moreover, the daily load curve of LNG use may change moderately because the gas’ price is very high when compared to other fuels, and the gas power plants are only used for generation of peak load.  

The consumption of LNG is easier to project because TPC is the largest user of LNG and its pattern can be projected in advance.  Hence, CPC can decrease LNG storage to an economic and reasonable level, and doesn’t worry about the shortage of LNG supply.     But, the LNG price may be expensive temporarily since the pattern of LNG consumption in energy transformation is not continuous and a large proposition of fixed investment costs that should be amortized.  If gas power plants can be used for generation in intermediate and off-peak times, the cost of LNG will be decreased to an attractive level. 

CPC, a state-owned enterprise under the MOEA, is entrusted with the active exploration, development, refining, and transportation, marketing and sales of natural gas.  CPC has imported LNG from Southeast Asia since 1980.  Imported LNG amounted to 4.43 million tons in 2000, of which, 2.62 million tons came from Indonesia, while the remaining was from Malaysia.  Imported LNG is expected to reach 4.96 million tons in 20001.

Figure 7
The Gas Industry in Taiwan  
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Source: Compiled by the author from CPC’s information
The pipelines from the First Receiving Terminal are exclusive for the use of TPC’s power plants, cogeneration, and IPP.  The rationale is that 61% LNG is used for energy transformation, and no large final users can share them.   If more users can share these pipelines, the LNG prices may be cheaper than today.  

 The other factor to influence the consumption of natural gas is about carbon dioxide   emissions.  Although the Chinese Taipei has no obligation under the control treaty of carbon dioxide, as a member of the global community, Chinese Taipei wants to protect the environment and achieve sustainable development. Most of carbon dioxide emissions are from TPC’s power generation in Chinese Taipei.  In order to control carbon dioxide emissions, Chinese Taipei promotes actively the use of natural gas to replace coal and it is expected to have a good result.  Beside TPC’s current gas power plants, many IPP using gas are being constructed.  One IPP, 900 MW, was completed and began its commercial operation in 1999.  It is projected that the annual growth rate of LNG from 2000 to 2020 is 6.7%.   It means natural gas will play a very important role in the energy market in the future.  The rationale of this projection is that natural gas’s price will be cheaper because the consumption of natural gas will be increased to an economic scale. Meanwhile, the lower natural gas price can promote its use.  The imported LNG industry in Chinese Taipei is expected to be very optimistic in the future.

Chinese Taipei also implemented several policies to decrease the prices of natural gas.  One of them is to remove the excise tax of natural gas to promote its consumption, reduce carbon dioxide emission, and stimulate economy in October 2001.  Based on this new policy, CPC decreased its prices for these users about 7% immediately.  Similarly, the gas utilities will decrease their prices for local users to respond to the decrease of the prices for gas utilities, too.   In addition, the import tax of natural gas will be reduced gradually from 5% to 0%.

In 1999, 19% of LNG was used for final consumption including energy sector, industrial sector, residential sector and commercial sector.  The residential use of gas is very stable and it consumes more gas in winter for water heating.  

natural gas prices in taiwan 

 Chinese Taipei imported LNG and indigenous natural gas because of their different heat values statistical purposes.  The LNG’s heating value is higher than the natural gas’ one.  LNG and natural gas were 5.56 per cent of total primary energy supply in 1991, and they were only 6.86 per cent of total primary energy supply in 1999.   Obviously, the share of LNG and natural gas in the total energy supply grew slowly during the last 9 years.   

As for the source of this energy in 1999, Chinese Taipei domestically produced 14.1 per cent of its gas requirements, and imported 85.9 per cent of its gas requirements from overseas LNG exporting countries, Malaysia and Indonesia.  The imported LNG meets most of the gas requirements because of the limited reserves of gas in Chinese Taipei, and LNG is primarily used for power generation.     

Recently, Australia has been trying to promote its LNG to Chinese Taipei because the Chinese Taipei government tries to increase the use of gas for power generation to decrease the GHG emission and meet the requirements of electric load growth.  There were many reasons to defer the growth of the gas in the total energy supply during the last 9 years.    One of the reasons is the price of gas is too high when compared to the price of   other energy.  On the other hand, because the amount of gas use cannot be increased to an economic scale level, the price of gas cannot be decreased to a satisfactory level.  By the way, the degree of electric industry deregulation depends on the degree of gas industry deregulation because the gas power units can react in a very short time and survive in the competitive electric environment in Chinese Taipei.

The Chinese Taipei government maintains control over domestic wholesale and retail gas prices.  Domestic wholesale gas prices are determined by a ‘cost- plus’ pricing, which was approved by the Executive Yuan in 1998.  According to this formula, gas prices are reviewed on a monthly basis except those for the gas purchased by LDCs (biannually instead) and the gas prices reflect the operational needs of the gas utilities, including a return on investment, as well as other social and environmental considerations.  The formula also provides pricing discounts of 17 and 8.5 per cent for power generation and some cogeneration plants.  The discounts are based on and in comparison to the price for general industrial use.  Large private sector consumers are permitted to negotiate prices directly with gas utilities (IEA, 1996).

The MOEA determines retail gas prices according to Gas Utility Regulations.  The retail price considers the operational needs of the gas utilities and consumer welfare, including social equity (Energy Commission, 1998).  In addition, utilities have some recourse of appeal to the MOEA for a price review if they can show they cannot operate with a reasonable return at the established price.  LNG imported into Chinese Taipei is subject to an imported tax of 3 per cent and a NT$0.055 per cubic meter excise tax (effective 1 May, 1999).  As for the final consumer price in practice, the price of LNG for power generation is the cheapest, the price of the LNG for industrial sector is cheaper, and the price of the LNG for residential sector is the most expensive.  Although, CPC monopolizes ownership of existing LNG receiving, storage and transportation facilities right now, the Chinese Taipei government allows the public to import LNG and sell it under price control.

Figure 8
Natural Gas Price Trends in Taiwan
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Source: APERC Energy Database
cpc’s gas prices mechenism

CPC has different prices of natural gas for industrial users, local gas utilities, co generators, and TPC.  Based on the price for industrial users, CPC develops its prices mechanism in practice. There are 23 local gas utilities whose buy and resale 18% of CPC’s natural gas.  These utilities can be regarded as industrial users.  Therefore, the price for these gas utilities is the same as the price for the industrial users; the price for TPC is about 83% of the price for the industrial users.  The reasons are that TPC buys about 50% LNG from CPC, and decreases 15% CPC’s cost of gas supply.  Hence, CPC has a 17% discount of LNG price for TPC   In addition, there is a 5% difference for seasonal and peak prices; The price for cogeneration is about 91.5% of the price for the industrial users since the Chinese Taipei encourages cogeneration which is helpful for energy saving.  The gas utilities’ prices for local users are regulated, and should be approved before implementation. In addition to reflecting different costs of gas supply, different prices of natural gas are helpful for decreasing the LNG storage.

Table 5
CPC’s Gas Prices Mechanism

	User
	Gas Price
	Rationale

	Industrial Users
	Standard price 
	Based on service-of-cost method.

	Local Gas Utilities
	100% of standard price
	There are 23 local gas utilities that buy and resale 18% of CPC’s natural gas.  These utilities can be regarded as industrial users.

	Cogeneration
	91.5% of standard price
	Chinese Taipei encourages cogeneration because it is helpful for energy saving.

	TPC
 & IPP
	1. 83% of standard price

2. 5% seasonal difference
	TPC buys about 50% LNG from CPC, which decreases 15% cost of gas supply.  Hence, CPC has a discount of 17% for TPC and IPP.


Source: Compiled by the author from CPC’s information.

cpc’s 1st receiving terminal in sourthern taiwan

CPC was assigned to construct and operate the first LNG receiving terminal in southern Taiwan.  Located at Yungan in Kaohsiung, the terminal began construction in 1984, and was completed and opened to business in 1990 with an annual handling capacity of 1.5 million tons.

In view of the constantly expanding demand for this fuel since the opening of the terminal, CPC began an expansion project when the terminal was put on stream.  With enlarged storage facilities and extended gas trunk lines, the handling capacity was booted to 4.5 million tons of LNG at the end of 1996.  To anticipate the future growth of gas consumption, CPC took initiatives to further enlarge the capacity of relating facilities.  Upon the completion of the project, CPC will be able to handle 7.87 million tons of LNG annually in a few years.  

There are six LNG underground storage tanks in the First Receiving Terminal, and each tank can store 130,000 cubic meters of LNG.  But, three of them are flaw and being repaired.  CPC hopes to complete these three LNG storage tanks as soon as possible to increase its ability of LNG storage.   

LNG safety storge 

LNG industry is still regulated and CPC is asked to be responsible for the supply of LNG.  In order to prevent the shortage of LNG supply, CPC should have LNG storage facilities to meet the requirements of its users.  As for the capacity of LNG storage, CPC hopes to keep the seven days safety storage for peak and off-peak time.  The CPC’s LNG storage policy is concluded from the past experience because the weather may prevent LNG carriers not to enter CPC’s First LNG Receiving Terminal not more than seven days.  Therefore, seven days LNG storage can guarantee —CPC’s ability to supply enough LNG for its users and the factor of weather can be ignored temporarily.

Moreover, this policy of seven days LNG storage is much easily attained because the construction of LNG storage tank should meet the requirements of environmental protection regulations and there are limit sites for constructing LNG storage tank.  CPC’s only has three LNG storage tanks right now, and three more LNG storage tanks are being constructed.   In fact, CPC has no more storage sites available for constructing its LNG storage tank.  At last, this seven days safety storage of LNG is mainly used for meeting TPC’s generation in peak time.  The pattern of a large user may be easier to forecast than the pattern of many small users.  CPC thanks seven days safety storage is enough to meeting the surge of gas requirements.    Fortunately, more LNG storage leads to more cost of LNG supply.  From economic viewpoint, seven days LNG storage can decrease the cost of gas supply.     

CPC has the other substitution for LNG storage.  In addition to imported LNG, CPC has indigenous gas for dispatching in peak time. Although indigenous gas supply is only a small proportion of total gas supply, it can be used as a substitution of LNG storage to a maximum level.   To take this advantage of indigenous gas can decrease LNG storage capacity.  For example, CPC uses a local gas field in southern Taiwan as a substitution of LNG storage.  

CPC has its own LNG storage policy although there is no regulation of LNG storage for CPC.  However, Chinese Taipei has regulation for local gas utilities and LPG suppliers.  Based on Article 3, The Implementation Regulations of Energy Management Law’s, the local gas utilities should construct LNG storage facilities. Because local gas utilities only buy and resale 18% CPC’s natural gas, their LNG safety storage is not important for reference.   

LPG safety storage

Based on article 19, the Regulations Concerning the Management Permission of Import, Export, Production and Marketing of Petroleum and its products’, the safety stock of liquefied Petroleum gas (LPG) shall amount to no less than twelve five days of supply figured based on the average domestic sales and consumption in the past twelve months.  In addition, the safety stock shall be no less than 50,000 kilometers for import LPG and LNG, or 10,000 kilometers for import solely LPG.

However, Chinese Taipei has paid much attention to energy storage issues including gas storage, and may adjust its relative policies in the future.    

To further enhance the stability of the natural gas, the Chinese Taipei is now aggressively promoting the construction of a second receiving terminal in northern Taiwan.

Tung Ting gas’ 2nd receving terminal in northern taiwan

Chinese Taipei decided that the second receiving terminal should be construct by a private company for deregulation and privatization of energy market.  State companies’ major participation is not allowed.  Finally, Tung Ting Gas was allowed to construct the second receiving terminal located within the Kuantang Industrial Park and Industrial Port in late May 2001.   

Tung Ting Gas is a joint venture of China Development Industrial Bank, Uni-President Group and Evergreen Group of Taiwan, as well as Mitsubishi Heavy, Itochu Corp, the Kansai Electric Power Co Inc., and Osaka Gas Co Ltd of Japan.  Tung Ting began as a subsidiary of the financially troubled Tuntex Group but now operates as an autonomous entity.

The second LNG Receiving Terminal is to supply fuel to Ta-Tan power plant, which is being built in Taoyuan County by the state-owned TPC.  The Ta-Tan power plant is to have a total installed capacity of 4,000 MW and the first stage of its construction is to be completed by 2002.  In addition, TPC planned to sign a 25-year contract with the supplier for an annual supply of 1.8 million tones of LNG by 2007 upon the full completion of the Ta-Tan power plant.  The LNG supply is to be originated from Indonesia’s Tangguh Project gas field.  

But, TPC decided to postpone the Ta-Tan power project in late October 2001 because the load forecast for the next ten years will be decreased from 5.5% to 3.6%.  Meanwhile, the 25-year contract between the TPC and fuel supplier may be adjusted to respond to the postponement of Ta-Tan power project.    

Although this LNG terminal has gas storage facilities in blueprint for meeting the requirements of environmental protection law, there is no storage capacity information for reference up to present.  

Chapter 5 Energy Sector Reguratory in Taiwan 

 Power Sector

restruturing of power business

· The electricity supply system is also dominated by a vertically integrated; government owned enterprise- TPC.  IPP have been encouraged since 1995.
· The Chinese Taipei has approved 10-planned IPP with a total installed capacity of 9,180MW. Two of these IPP started commercial operation in 1999. Three of these have been under construction and will start commercial operation between 2001 and 2003.  Four of these have started preparatory work and will start commercial operation between 2003 and 2004.   
All IPP electricity supply should be sold to TPC under PPA.

ownership and industry structure

· Private Companies:  Two IPP, Mailiao Power Plant and Ever Power Plant, started commercial operation in 1999.

·  Public Company: TPC is a vertically integrated monopoly, and is entrusted with the     development, generation, supply and marketing of electric power in the Taiwan Area.

Pricing

· TPC implemented a time-of-use (TOU) rate in 1979 to move electricity use away from peak times.

· Seasonal rates are applied to the residential sector.
· Curtail able-electricity rates were instituted in 1987 to cope with system capacity shortage.  Currently, users are offered seven different temporary outage options.

entrance barrier

The Chinese Taipei has approved the setting up of IPP for 3 stages, and the 4th stage plan was postponed because of the reduction of the load growth.  

level of foreign participation

ADI Group is a lead shareholder of Hsin Tao power plant.
gas Sector

restruturing of gas business

The gas market is still dominated by the government owned enterprise - CPC and CPC’s customers include industrial users, local gas companies, cogeneration users, direct users, and generation users. In addition to exploring domestic natural gas, CPC has imported LNG since 1990.  Currently, CPC’s Yungan LNG Receiving Terminal is located in southern Taiwan.  The demand for natural gas is expected to increase rapidly.  To further enhance the stability of the natural gas supply, the Chinese Taipei is now aggressively promoting the construction of a private second receiving terminal in northern Taiwan.  The second terminal will be located within the Kuatang Industrial Park and the Industrial Port.  

ownership and industry structure

· Public Company:  CPC is charged with exploring, producing, importing, storing, and marketing natural gas in Taiwan.

· Private Company: Tung Ting Gas Corp, which began as a subsidiary of the Tuntex Group but now operate as an autonomous entity, began to construct the second receiving terminal in May 2001.  

Pricing

· The CPC’s wholesale and retail price are regulated.
· Local Gas Companies’ retail price is regulated, too.
entrance barrier

· The gas industry is still in regulation.
level of foreign participation

Tung Ting Gas Corp is a joint venture of China Development Industrial Bank, UniPresident Group, and Evergreen Group of Taiwan, as well as Mitsubishi Heavy, Itochu Corp, the Kansai Electric Power Co Inc., Osaka Gas Co Ltd of Japan.  
Oil Sector

restruturing of oil business

· The import of fuel oil, jet fuel and LPG was opened up in 1999, and the full opening of Petroleum product imports is expected by the end of December 2001.
ownership and industry structure

· Public Company:  CPC is charged with exploring, producing, importing, refining, and marketing petroleum in Taiwan.

· Private Company:  The Formosa Petrochemical Corporation entered this market in 2000.

Pricing

· To increase and cope with the liberalization of the market for petroleum products, the pricing of   petroleum products has been determined by supply and demand in the market since September of the year 2000.

entrance barrier

· NO
level of foreign participation

· Exxon Mobil, BP Amoco, and Nippon Oil are prepared to enter this market.

Chapter 6 Environmental Policy and private sector initiative in Taiwan 

Global Warming/Climate Change
guide line/law/regulation on global warming
· Although the Chinese Taipei has no obligation under the treaty, as a member of the global community, we want to protect the environment and achieve sustainable development. 
Chinese Taipei’s Emissions Reduction Plan
·  CO2 emissions must first be stabilized before emissions reduction can be considered.   

· Chinese Taipei plans to establish 2000 as the base year, which means 10 tons per capita to control co2 emissions.

· If the Chinese Taipei pushes for a 10% increase over the year 2000 level, our emissions per capita would be 11.11 tons. The total emissions level would be 246.3 million tons. 
If emissions were reduced by 10% from the year 2000 level, our emissions per capita would be 9.09 tons of CO2.  The total emissions level would be 201.5 million tons.  
· Chinese Taipei plans reduction period for 15 years from the year 2005 to 2020, while considering both domestic and international trends.  

· If the Chinese Taipei could push for 2025 as the target year, it would provide more flexibility for our economy and industry. 

Plan to Achieve Emissions Reduction  

· Based on the evaluation of potential strategies for the Chinese Taipei, four major measures can be implemented by 2020: (1) by 2010, achieve accumulated energy conservation rates of 16%; 28% by 2020; (2) by 2010, increase import of LNG to 13 million tons; 16 million tons by 2020; (3) by 2020, increase nuclear power capacity to 19~20% of electric power mixture; (4) promote development of high added value, less energy intensive and highly integrated industrial restructuring, which could reduce 48 million tons of CO2 emissions. 

· After implementing adjustments for energy and industrial structures, CO2 emissions from the energy sector could drop to 297 million tons by 2020 from 501 million tons. This is still higher than the tentative target of 223 million tons (estimated emissions in 2000). The difference of 74 million tons may not be achieved by domestic measures, since the cost would be too high. To reach the tentative target, Chinese Taipei wishes to consider Kyoto Mechanisms.

subsidy
· Taxes Reduction on Natural Gas
· The prices of natural as are very expensive when compared to the ones of other fuel.  To extend the use of natural gas, Chinese Taipei implemented several policies to decrease the prices of natural gas.  One of them is to remove the excise tax of natural gas to promote its consumption and reduce CO2 emission in October 2001.  In addition, the import tariff of natural gas will be reduced gradually to 0%.

private sector initiatives
· The Second LNG Receiving Terminal in Northern Taiwan  

entrance barrier

· The demand for natural gas is expected to increase rapidly because of the government’s push.  To further enhance the stability of the natural gas, Chinese Taipei is now aggressively promoting the construction of a second receiving terminal in northern Taiwan.

· Chinese Taipei decided that the second receiving terminal should be construct by a private company because of deregulation and privatization of energy market.  State companies’ major participation is not allowed.  At last, Tung Ting Gas was allowed to construct the second receiving terminal located within the Kuantang Industrial Park and Industrial Port in late May 2001. 

private sector initiatives (implementation of kyoto mechanism)
· Chinese Taipei hopes to participate in the Clean Development Mechanism (CDM) through private enterprises. In particular, the designs of the CDM are still in development, and Chinese Taipei wishes to be included in the plan, given our willingness to meet the responsibility for emissions reduction but having no channel for participation.

regulation on power plant
· The emission reductions regulation for power plant is estimated to be 8% for NOx, and 14% for SOx.
regulation on automobile fuel efficiency
Mobil source control strategies for air quality improvement are as follows:

· Tighten the emission standards: The stage III emission standards for gasoline vehicles and diesel vehicles are enforced in January and July 1999, respectively. The exhaust emission for a new vehicle model has to meet the new standards after inspection, so that the new vehicles can be available in the market.
· Promote the action plan for the development of electric motorcycle: To promote the use of electric motorcycles, Chinese Taipei stipulates regulation that two out of one hundred motorcycles sold must be electric powered starting in 2000.
· Encourage taxis’ conversion to LPG fuel system. 
·  Enhance the I/M program and roadside inspection for motorcycles and diesel vehicles: Chinese Taipei actively promotes the I/M (inspection and maintenance) program, requiring each motorcycle to have exhaust emission inspection once per year at any I/M station.  In addition to improving the exhaust emission from diesel vehicles, the local environmental protection agencies strengthen the roadside inspection and audit the use of diesel fuel.

· Stipulate the recall and remote sensing measurement regulations for in-use vehicles: Chinese Taipei utilizes the remote sensing measurement technology of NDIR (non-dispersive inferred) to screen out high pollution vehicles. The remote sensing measurement device is placed at roadside to inspect and record the exhaust emission from on-road vehicles. High pollution vehicles must be re-inspected at assigned garages. 
· Stipulate the fuel quality regulations and promote the use of unleaded gasoline: The leaded gasoline will be prohibited for motor vehicles starting on Jan. 1, 2000.  In addition, the benzene content in fuel will be limited below 1% starting on Jan. 1, 2001.

Chapter 7 comments on “deregulating electricity supply industries in north east asia – impacts on energy market”

rationale
This report uses Global Trade Environment Model (GTEM) to analyze the impacts of enhanced productivity in the electricity supply industry and lower electricity prices on a range of economic variables.  These include GDP and investment, sect oral output and energy consumption and trade.  The simulation is based on estimates from the Organization for Economic Cooperation and Development (OECD) that Japan’s electricity deregulation program could lead to electricity prices that are approximately 12 percent lower than their level in 1995.  

  As for GTEM itself, there is no detailed description of the features in this report.  However, I try to understand this model by its assumptions and simulations results.  The simulation results of this report are similar to common sense.  For example, electricity deregulation will lead to the decrease of electricity price, and the decrease of electricity price will result in the increase of GDP, exports, investment, real consumption, and so on. 

But, this report ignores the current economic depression factor.  Both electricity deregulation and current global economic depression will lead to the decrease of electricity prices.  Electricity deregulation introduces the competition to decrease the electricity prices, and global economic depression makes everything cheaper including the electricity prices.  But, this report doesn’t take global economic depression into consideration for electricity prices and impacts on energy markets.  

As for impacts of deregulation on electricity intensity, this report doesn’t take account of other policies that might be implemented in the three north East Asia economies at the same time as deregulation of the electricity sector.  Obviously, this assumption is for simplification of this report.  In fact, there are many policies implemented as deregulation of the electricity sector.   

As for the plans for deregulation, this report says it is the furthest advanced in Japan, it is moderately advanced in Korea, and it is least advanced in Chinese Taipei. In fact, it is furthest advanced in Korea because of IPP’ introduction, Korea Electric Power Company ‘s (KEPCO) reconstruction, and Korea Power Exchange’s establishment.  KEPCO’s generation assets were reconstructed into five thermal generation companies and a nuclear company.  KEPCO keeps the distribution assets, which will be privatized, and the transmission assets.  Japan only has IPP right now, and has a plan of competitive bidding for all new thermal power plants from 2009.  In addition, Japan will phase out the policy for using domestic coal in 2006. 

   The transmission’s role should be the superhighway of electricity.  One of recommendations for US western power crisis by EPRI is to construct the transmission superhighway, which is controlled by the ISO.  It means transmission systems are very important for electricity development.  Transmission systems can be owned by power companies, but should be controlled by the ISO. Hence, all three-north East Asian economies’ transmission systems should be developed toward this direction.      

 At last, there is a recommendation for three north East Asian economies’ electricity deregulation: there should be no price cap of wholesale and retail market.  This recommendation is very important when we review the California’s electricity deregulation.  Wholesale markets are very competitive in the United States, but California asks the utilities to decrease 10 percent of their commercial and residential rates in 1997.  It means the utilities may buy expensive fuel or wholesale electricity, but they can’t reflect their cost to their electricity prices.  This policy almost results in the utility’s bankruptcy, and California blackout.  Therefore, we should avoid this problem by removing price cap of electricity prices.        
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Sheet1

		Year		(10		LNG Import

		1990		855.6		847.0

		1991		2,070.4		2,049.7

		1992		2,162.6		2,141.0

		1993		2,323.1		2,299.9

		1994		2,908.2		2,879.1

		1995		3,314.7		3,281.6

		1996		3,435.5		3,401.1

		1997		4,206.2		4,164.1

		1998		5,108.1		5,057.0

		1999		5,233.0		5,180.7
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				Industry		Residential		Power Generation

		1990		8,333		11,424		7,586		439.4

		1991		8,333		11,458		7,586		440.7

		1992		7,833		11,617		7,131		446.8

		1993		7,820		11,071		7,285		421.9

		1994		7,463		10,926		7,093		416.4

		1995		7,730		11,614		6,889		425.9

		1996		7,730		11,298		6,424		411.0

		1997		8,824		14,074		7,325		431.2

		1998		8,162		12,258		6,774

		1999		8,768		11,460		7,277

		2000		9,727		12,650		8,073
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