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Abstract

Most CGE models recognise no special complementarity between household demands for vehicles and their required fuels. In such models, higher gasoline prices might increase demand for vehicles! Again, conventional CGE models do not treat vehicles as durables.

To address these problems we create a dummy industry, like that employed by many CGE models to treat household dwelling use. Car purchases are treated as additions to the capital stock of the new industry, which combines the services of car capital and gasoline to produce transport services exclusively for households. We make further innovations to take account of the immediate provision of services of newly acquired cars and the possibility of substitution between services provided by different ages of cars.

1.
Introduction

TAIGEM is a CGE model of Taiwan, the theoretical structure of which is based on the ORANI-G model (Horridge, Parmenter, & Pearson, 1998). With its focus on issues of greenhouse emissions, TAIGEM has some special treatment of the electricity industry. Furthermore, a recursive mechanism of dynamics is attached to the comparative static mode of TAIGEM. This facilitates the prediction of greenhouse gas emissions.

Like most CGE models, TAIGEM fails to account for the durable nature of energy-using appliances acquired by households. Further, it does not recognise that appliances and their operating energy (e.g., motor vehicles and gasoline) are complements in household demand, rather than substitutes. Simulations with such models tend to suggest that, for example, higher gasoline prices might increase demand for vehicles. To tackle these problems we create a dummy industry, like that employed by many CGE models to treat household dwelling use. Car purchases are treated as additions to the capital stock of the new industry, which combines the services of car capital with gasoline to produce transport services purchased by households.

Section 2 is an overview of the TAIGEM model and its main features. We introduce in section 3 the innovations on TAIGEM concerning privately owned motor vehicles. Concluding remarks are in section 4.

2.
The TAIGEM Model

We give an overview of the TAIGEM model in section 2.1. The features in the production structures of the industries are introduced in sections 2.2 to 2.4.

2.1
An Overview of TAIGEM

The core of the TAIGEM model describes the operation of the economy under the framework of perfect competition. The theory of the TAIGEM model concerns the following aspects: (I) current production—producers' demands for intermediate inputs and primary factors, and supplies of commodities by domestic producers; (II) input demands for capital formation; (III) final demands by households, exporters and the government, and inventory changes; (IV) demands for margins which facilitate the delivery of commodities from producers' sites or ports of entrance to purchasers or ports of exit; (V) the price system; (VI) market-clearing equations for commodities; and (VII) various macro-economic or summary indices. Optimisation underlies most behaviour. Producers minimise their input costs with production technology of constant returns to scale. Consumers (households) maximise utility according to their preferences. All agents are assumed to be price-takers. The 'Zero-pure-profits' condition applies to all producers. Separability assumptions are frequently adopted to reduce the dimension of parameter space in each agent's optimisation problem.

We specify for all industries a general production structure. Industries produce their outputs at minimum cost with inputs of (a) commodities from different sources (domestic or imported), (b) primary factors—labour, capital and land, and (c) 'other costs'
. These inputs are used in fixed proportions to output levels. We identify commodities from domestic and foreign sources as imperfect substitutes, following the Armington (1969; 1970) assumption. We allow for substitution between primary factors and substitution between different types of labour; the CES (Constant Elasticity of Substitution) function governs the substitution. We introduce in sections 2.2 and 2.3 the different specifications of production structure for some industries.

The database of TAIGEM contains four categories of data: (a) the Input-Output data, (b) elasticity parameters and the base-period
 values for other parameters, (c) data of carbon dioxide (CO2) emissions
, and (d) data needed for the recursive dynamic mechanism of investment. TAIGEM uses the Input-Output (I-O) tables as the building blocks. The Input-Output data and the parameters constitute an initial solution to the model. We adopt the Johansen approach (Johansen, 1960) to solve the model, with which the model's equations are linearised
. Hence, levels variables are converted to percentage change forms. The I-O data are used to calculate share coefficients in the linearised system. The commodity flows are updated after each simulation with the changes (in percentage) of their corresponding prices and quantities. Parameters are associated with the functional forms specified in the model, for example, the CES (constant elasticity of substitution) substitution elasticities between primary factors. Parameters are held constant through the whole process of the computation. In section 2.2, we introduce our special treatment of the electricity industry in terms of its heavy consumption of fuels. The CO2 emission data—used as the tax base of carbon taxes—are required to produce the CO2 emission growth path. Data needed for the extension to a recursive dynamic model include industry-specific capital stocks, depreciation rates for industry-specific capitals, and parameters required by the investment function.

Figure 1 shows the Input-Output database of TAIGEM. The absorption table follows the commodity-by-industry convention. The columns mark six groups of demanders: (1) domestic producers, totalling I industries, (2) investors of industry-specific fixed capital, distinguished by I industries, (3) a single representative household, (4) an aggregate exporter of domestically produced commodities to overseas
, (5) government demands, and (6) changes in inventories
.

The TAIGEM Input-Output database has 170 commodities produced by 160 industries. It is compiled from the Input-Output Tables of 1994, which identify 150 commodities and industries. We divide the single electricity industry into 10 power-generating industries and one electricity distributor (see section 2.2 for details). Two industries—the oil and gas exploitation industry and the oil refinery industry—produce multiple products. The oil and gas industry produces crude oil and natural gas. The oil refinery industry produce 10 petroleum products: (1) gasoline, (2) diesel fuel, (3) aviation fuel, (4) fuel oil, (5) kerosene, (6) lubricants, (7) naphtha, (8) refined gas, (9) asphalt, and (10) other petroleum products. 

We also identify margins, ad valorem commodity taxes and specific taxes associated with the commodity flows. Among domestically produced commodities, the following 8 commodities are recognised as margins: wholesale trade, retail trade, international trade, rail transport, land transport, water transport, air transport, and transport services. Most of the commodity taxes are ad valorem. Commodity taxes on cement, cement products, and petroleum products are levied on per-unit basis. By convention, there are no margins, sales taxes nor specific taxes on inventories.

Following Input-Output convention, only producers use primary factors—labour, capital, and land. We disaggregate labour employed by industries into six occupations: managers, professionals and specialists, white-collar workers, technicians, clerks, and unskilled labourers. The 'other costs' in the penultimate row covers various miscellaneous costs associated with production, such as vehicle license taxes and stamp duties.

The Make table shows the output compositions of industries and the industrial origins of commodity supplies. The output levels in the Make table are valued at basic values—excluding margins, commodity taxes and specific taxes. We also compile the import duties separately from the conventional use table.
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Figure 1
The Input-Output Database of TAIGEM

2.2
The Special Treatment of the Electricity Industry

We model the electricity industry—the heaviest single emitter—in a way that allows for possibilities in fuel substitution. Abatement of greenhouse gas emissions has been increasingly stressed around the globe. In Taiwan, the electricity industry alone accounts for 37% of the national CO2 emissions
 due to its heavy consumption of fossil fuels. The energy balances data (MOEAEC, 1999) of year 1994 suggest that the total consumption of electricity is 98 peta-calories—some 22% of total energy consumption
. Coal and Fuel Oil together take up 87% of the total fuel inputs to power generation in 1994. These two fuels have relatively high carbon emission coefficients—25.8 and 21.1 tonne carbon per tera-joule, respectively (IPCC/OECD, 1993). It is sensible for the electricity industry to substitute away from dirty fuels in the face of the strengthening propaganda for CO2 emission abatement and the higher fuel costs due to the penalty tax on pollution.

Methodology

We divide the single electricity industry into 11—one electricity distributor and 10 power-generating industries according to apparatuses and associated fuels. They are listed in Table 1. The following consideration supports the disaggregation of the electricity industry. First, we consider the differentiae of power plants. Each plant has its specific fuel inputs. Nuclear reactors use uranium as a fuel; hydroelectric plants need reservoirs; coal, oil and gas are burned to drive turbines. In addition, nuclear power plants and coal-fired power plants normally serve base-load supply, while gas- and oil-fired power plants—they are less economic but easier to start up and shut down, are used for peak-load service. Further, each type of power plants has its physical constraints. The output levels of gas-fired power plants are subject to the capacity of the storage facility for natural gas; the output levels of hydroelectric plants are subject to the sizes of reservoirs; and the output levels of coal- and oil-fired power plants are subject to the supply of coal and oils (petroleum products), domestic or imported
.

Second, we consider the incentive for the electricity industry to substitute towards cleaner forms of power plants. According to the year 1994 statistics of Taiwan Power Company, thermal power plants (excluding nuclear power plants) accounted for some 69% of total electricity supply; coal-fired power plants alone supplied 33% of the total; oil-fired (mainly Fuel Oil) power plants supplied 26% of the total. Hydroelectric and nuclear power plants contributed 7% and 24% to the total electricity supply. Coal and Fuel Oil have relatively higher carbon emission coefficients than other fuels. Substituting cleaner technology, e.g., gas-fired power plants, for coal-fired power plants would help reduce CO2 emissions.

Third, Hinchy and Hanslow (1996) point out that the division of the single electricity industry into various technologies precludes infeasible input compositions for electricity generation. They refer to this as the 'technology bundle' approach. By implementing the 'technology bundle' approach, input substitution possibilities are confined to conforming to the available power-generating technologies. For example, the production capacity of a hydroelectricity plant is subject to the sizes of available reservoirs; the production capacity of a gas-fired plant is subject to the bulk of the storage tanks.

The 10 power-generating technologies are: (1) Hydro; Steam turbines fired by (2) petroleum, (3) coal and (4) natural gas; Combined cycle apparatuses fired by (5) petroleum and (6) natural gas; Gas turbines fired by (7) petroleum and (8) natural gas; (9) Diesel engines; (10) Nuclear power plants. Table 1 is the tally of the 10 power-generating industries and their specific inputs. The electricity generated flows entirely to the End-Use Supplier (hereafter EUS). EUS then distributes electricity to the end-users. Figures 2 and 3 illustrate respectively the nested production structures of the power-generating industries and the EUS. The EUS may substitute between the 10 technologies in response to changes in their production costs. With this treatment, the Electricity industry may use more Natural Gas and less Coal as fuel to generate electricity in response to higher production costs due to environmental concerns.

We assume that these 10 sources of electricity are imperfect substitutes to each other. This is to reflect the differentiae in the production of the power-generating industries. The justification is as follows. In the real-world context, the power company can moderate costs via arranging in an economic way the operating time shifts for power plants of different economic characteristics. For example, less economic stations, e.g., oil- and gas-fired plants, are run only during peak-load time; stations that are cheaper to run, e.g., coal-fired and nuclear power plants, are designated to supply base-load demand.

Further, it is not physically viable to instantly increase the production capacity of some plant. For example, the construction of a new dam or a nuclear power plant normally takes several years. Specifically, environmentalists' protests against the construction of new dams and nuclear power plants make the substitutability more confined. 
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Figure 2
The Production Structure of the power-generating industries
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Figure 3
The Production Structure of the EUS Industry

Table 1
Specific input requirements of the 10 power industries


Apparatus
Main Fuel inputs
Other essential inputs

(1)
Hydro

39%*: dams, power plants;  22%: electricity.

(2)
Oil-fired Steam turbines
48%: Fuel oils;  21%: Diesel fuel.


(3)
Coal-fired Steam turbines
43%: Coal
32%: capital (power plants)

(4)
Gas-fired Steam turbines
67%: Natural gas


(5)
Oil-fired Combined-cycle
42%: Fuel oils;  19%: Diesel fuel.
22%: capital (power plants)

(6)
Gas-fired Combined-cycle
51%: Natural gas
31%: capital (power plants)

(7)
Oil-fired Gas turbines
31%: Diesel fuel
40%: capital (power plants)

(8)
Gas-fired Gas turbines
14%: Natural gas
29%: electricity

(9)
Diesel engines
37%: Fuel oils;  16%: Diesel fuel.


(10)
Nuclear power plants
13%: Uranium minerals
36%: capital (power plants);  23%: electricity.

*
input share in the total production cost.

2.3
Energy Substitution in Non-Electricity Industries

For non-electricity industries, we allow for substitution between energy commodities and substitution between energy and primary factors. This specification is illustrated by the 'Energy-Primary-Factor' nest in Figure 4.
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Figure 4
The Production Structure of Non-Electricity Industries

2.4
The Input-Output Separability Assumption for Multi-Product Industries

We apply the input-output separability assumption for the production of multi-product industries. The multi-input, multi-output production function for industry i:

Hi(outputs, inputs) = 0
may be rewritten as
:

Qi(inputs) = Zi = Bi(outputs).
The Q function suggests the input requirement to create the capacity to produce (or activity level), Z, of industry i; and the B function indicates the production possibility frontier. Figure 5 illustrates the nested structure under the input-output seperability assumption. Production follows a CET (constant elasticity of transformation) function. Output composition varies according to the relative prices of products.
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Figure 5
The Input-Output Separability Assumption for Multi-Product Industries

3.
The Innovations on TAIGEM concerning Privately Owned Motor Vehicles

Our innovation on TAIGEM address issues concerning privately owned motor vehicles that have long been neglected in the Input-Output accounts and conventional CGE models. Firstly, the economy's true consumption is underestimated in the GDP measure. This is because the national accounting systems does not address the durable nature of privately-owned motor vehicles
 but reckon simply current expenditure on goods (SNA 1993, sec. 9.40). The fact is that households can still consume certain level of the services from their motor vehicles even though they do not buy any new cars in some period. Secondly, most conventional CGE models inappropriately treat cars and gasoline as substitutes, rather than complements. These models tend to produce conflicting results—for example, higher gasoline prices lead to increases in demands for motor vehicles. The fact is that rising costs in using motor vehicles, e.g., taxes or air pollution charges on petrol, would make households to use their cars less intensively, or to use public transport instead. Thirdly, people derive utility from the transport services their motor vehicles provide, rather than direct consumption of motor vehicles and gasoline. Moreover, motor vehicles require gasoline in providing transport services. However, the Klein-Rubin utility function adopted in TAIGEM—with the property of additivity—is not appropriate for commodities that require complementarity in consumption. The marginal utility derived from motor vehicles is closely related to their consumption of petrol. Furthermore, two sorts of taxes imposed on privately owned cars—the vehicle license tax and the fuel consumption tax—are not included in the conventional Input-Output (I-O) accounts, specifically in the household demand column. The I-O accounts deal only with household consumption expenditure but not with other outlays such as tax and transfer payments
. Vehicle license taxes and fuel consumption taxes are regarded as household transfer to the government in the national income (NI) accounts of Taiwan. These two taxes need to be incorporated to present the true cost of car usage.

Our innovations on TAIGEM are to tackle the problems stated above. Under the existing model framework, we set up a new industry to assume hypothetically the production of transport services for households
. This new industry uses cars (as capital) and gasoline to produce transport services. Car purchases are treated as additions to the capital stock of this industry. Its output is supplied to households exclusively. Households get utility from the services of their cars, rather than from the acquisition of them. The durable nature of cars is also accounted. We specify a proper production structure for the new industry to assure that cars and gasoline are complementary in producing transport services. With this approach, households' demands for gasoline and new cars are related to the stock of motor vehicles they currently possess, but not only to those acquired in the current period. Household consumption is more accurately reckoned in this case. Accordingly, we adapt the database by reallocating car-related expenditure of households to the cost column of the new industry. The vehicle license tax and fuel consumption tax are regarded as parts of its production costs. The adapted database presents correctly the user costs of privately owned cars.

Two further issues are addressed in setting up the production structure of this new industry. First, we consider the fact that there is no gestation lag for newly acquired cars to yield services. Second, we consider the fact that fuel efficiency of cars improves over time. Generally cars of latter vintages have better fuel efficiency. We allow for substitution between services from different vintages of cars. This helps model better and more accurate household demand for new cars. The distinction between vintages of cars also facilitates policy simulations on vehicle management in the concern of greenhouse gas emissions.

Section 3.1 points out the change in the structure of household demands after the introduction of the new industry. We introduce the production structure of the new industry in section 3.2. We introduce in section 3.3 further innovations concerning the distinction of private transport services provided by different vintages of cars.

3.1
The Change in the Structure of Household Demands

The change in the structure of household demands can be seen by comparing Figures 6 and 7, respectively, for versions STD and DURA of the TAIGEM model. Version DURA has the new industry—the Private Transport Services (PTS) industry. Version STD is the standard TAIGEM model, as introduced in section 2. The difference lies in household demands for gasoline and motor vehicles for transport purpose. 

The standard TAIGEM uses an LES (Linear Expenditure System) specification for household demand. All goods are treated as substitutes. When gasoline becomes more expensive relative to other commodities, households would increase purchases of cars and other associated goods. Moreover, the standard TAIGEM considers only cars acquired in the current period.

In version DURA, we still use this LES for household demands. The main difference between Figures 6 and 7 is: in version DURA households derive utility from the Private Transport Services
 (PTS), rather than directly consuming gasoline, diesel fuel, other car-operating goods and newly acquired cars. The PTS is made of gasoline, diesel fuel, other car-operating goods and a car stock. The car stock includes cars acquired in the current period and in previous years as well. However, in the existing model framework we assume that only producers use primary factors (capital, in this case) and households are defined as consumers of final goods. There is no production activity of households. Hence, we set up a dummy industry—the PTS industry, to assume the production of private transport services for households. We introduce the production structure of the PTS industry in section 3.2.
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Figure 6
The Nesting System for Household Demand in Version STD
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Figure 7
The Nesting System for Household Demand in Version DURA
3.2
The New Industry: Private Transport Services

Figure 8 shows the production structure of the new industry—Private Transport Services (henceforth, PTS). It has the general specifications in the production structure as other industries have (see also Figures 2, 3, and 4). We assume that the PTS industry uses gasoline and diesel fuel in fixed proportions. This is shown as the fuel-composite nest at level 1b. The PTS industry uses only cars as capital. We consider the fact that newly acquired cars require no gestation lag in yielding services. Hence, the newly acquired cars are added into the car capital stock available for use in the current period. The capital-composite nest at level 1b indicates that the car capital stock is a straight aggregation of all cars. We allow for substitution between fuel and car capital. This is to reflect either self-directed or price-induced fuel economisation by car users without sacrificing driving. Fuel savings can be achieved by conservative driving techniques such as planning and consolidating trips, avoiding congested roads, avoiding aggressive driving—speeding, rapid acceleration and braking, and removing unnecessary weight from the vehicle. The fuel-car composite nest at level 1a shows the cost-minimising CES aggregation of fuel composite and car stock. The activity nest at level 1 indicates that the PTS industry uses in fixed proportions composite intermediate inputs (e.g., tyres, repair and maintenance, car insurance), fuel-car composite and 'other costs'—fuel consumption tax (FCT) and vehicle license tax (VLT). We distinguish FCT and VLT as separate 'other cost' entries of the PTS industry for simulation purpose.
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Figure 8
The Production Structure of the PTS Industry in Version DURA

3.3
Private Transport Services Distinguished by Vintages

Further innovation on version DURA of TAIGEM is to distinguish PTS provided by cars of different vintages. We split the PTS industry into 11 sub-industries, distinguished by the vintage of their car stock. We assume that cars of latter vintages have better fuel efficiency than earlier vintages. Substitution between PTS from different vintages of cars is allowed for the PTS industry.

The Production Structure of the PTS industry with 11 Vintages of Cars

We modify the production structure of the PTS industry for the vintage distinction. Figure 9 schematises the modified production structure of the PTS industry. The vintage nest at level 1 shows the substitution between private transport services produced by cars of different vintages. We specify a value of 2.0 for the CES substitution elasticity. When fuel prices rise, using older cars is more costly than using newer cars as we assume newer cars have better fuel efficiency than older cars.

The lower part of Figure 9 schematises the production structure of the 11 sub-PTS industries. It is analogous to the production structure of the single PTS industry as shown in Figure 8. Two differences are in the capital nest and the commodity-source nest. For the single PTS industry, its capital stock comprises old cars and new cars. For each sub-PTS industry, its capital stock refers to the cars acquired in the same year. Moreover, we do not specify source substitution for the sub-industries. As shown in Figure 10, the total demand for composite good g by the single PTS industry is the direct aggregation of the demands of the sub-industries. Further, we do not distinguish basic values and purchaser's prices of inputs for the sub-industries. All sub-industries face the same input price, valued at purchaser's price. The cost-minimising domestic-to-import ratio of goods is determined at the discretion of the single PTS industry.


[image: image8.wmf]Composite

Good 1

Level 1

Level 2a

...........

Composite

Good (G-3)

Level 2b

Services from V-Yr-Old Cars

CES

Gasoline

Composite

V-Yr-Old Cars

Diesel Fuel

Composite

Fuel

Composite

Leontief

Leontief

Fuel-Car

Composite

'Other

Costs'

Additive

FCT

VLT

...........

SIGMA = 2.0

Services from 1-Yr-Old Cars

Services from Brandnew Cars

Services from 10-Yr-Old Cars

Private Transport Services

CES

Level 2


Figure 9
The Production Structure of the Sub-PTS Industries by Vintages
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Figure 10
Demand of the PTS Industry for Composite Commodities

Recursively Annual Transmission of Car Stock of Vintages

As alluded previously, the capital stock of each sub-PTS industry refers to the cars acquired in the same year. We need to modify the capital accumulation formula and equations to fit the new production structure with disaggregated car stock of vintages.

Following the recursive procedure of capital transmittance, new cars of this year are transmitted to the next year as one-year-old cars. One-year-old cars are transmitted to the next year as two-year-old cars, and so forth. Figure 11 illustrates the transmittance of car capitals from the latter vintage to the earlier each year. The initial year is year 1994. For each year, we have 10 vintages of cars, ranging from zero-year-old (brand-new) to ten-year-old. As we assume no gestation lag for new cars to yield services, new car capital, CARCAP(New), is equal to the investment of the PTS industry, V2TOT. One-year-old cars in year 1994 will become Two-year-old cars in year 1995, and so forth. Cars older than ten years are scrapped. We write as follows the formulae for car capital of vintage v available for use in year t.

CARCAP(“New”, t) = V2TOT(t)

CARCAP(“1yo”, t) = DPRC*CARCAP(“New”, t-1)

CARCAP(“2yo”, t) = DPRC*CARCAP(“1yo”, t-1)

.........

CARCAP(“10yo”, t) = DPRC*CARCAP(“9yo”, t-1)

where CARCAP(v, t) is car capital of vintage v in year t; V2TOT(t) is investment (i.e., new car purchase) in year t; and DPRC is the depreciation rate.
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Figure 11
Recursively Annual Transmission of Car Stock of Vintages

4.
Summary and Conclusion 

We run simulations of petroleum tax with the static mode of TAIGEM to illustrate the suitability of our treatment for gasoline and cars in household demand. As presented in Lee (2000a), the newly established Private Transport Services (PTS) industry successfully make the complementarity in demand between gasoline and cars. In contrast, the standard (STD) version of TAIGEM suggests that households buy more motor vehicles when gasoline price rises. Lee (2000b) presents that the specification of the CES substitution between car capital and gasoline helps reflect self-directed or price-induced fuel economisation by car users without sacrificing driving. It also models more realistically the practical response of car owners to higher gasoline prices—to use less gasoline and to leave their cars idle. The simulations just alluded assume all cars are equally efficient, regardless of age. We also take into account the fact that newly acquired cars require no gestation lag in yielding services. This facilitates a more accurate reckoning of the true consumption of services from cars. Our further innovation is to distinguish cars of different ages with the assumption that latter vintages are more efficient in fuel consumption. The legitimacy of the vintage distinction is currently under examination. With this specification, different vintages of car capital incur different levels of rental. The vintage distinction models more realistically demand for new cars, compared with the context where vintages of capital are not discerned.
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� 	'Other costs' includes production taxes and other miscellaneous production-related costs.


� We refer the base period to the year of the Input-Output data.


� CO2 emissions come for the usage (burning) of the 13 commodities—Coal, Natural Gas, Non-metallic Minerals (Calcium Carbonate), 9 Petroleum products, and Coal products. We assign user- and commodity-specific emission coefficients (CO2 per dollar, at the value of year 1994) to the usage of these commodities drawing on data from the national CO2 inventories.


� We divide a Johansen-style solution into several steps so as to minimise the computation error due to the linearisation of the model.


� We assume that no imports are re-exported. Hence, the import source is not applicable to exports.


� Note that changes in inventories are either positive or negative, with positive indicating accumulation of commodities over the base period, and negative indicating dissipation.


� Data of emission inventories are provided by the EPA of R.O.C.


� Total energy consumption in 1994 is 441 peta-calories.


� The demand for Coal is highly import-dependent—imported Coal supported 94% of the total demand. Petroleum products, 41% dependent on import supply, are also subject to the supply of Crude Oil, 99% of which is imported.


� The input-output separability assumption is valid only in the context that the inputs can be used for all purposes.


� In the Input-Output accounting systems, owner-occupied dwellings are treated as capital goods and have imputed rentals.


� Together with National Income (NI) Accounting, the Input-Output (I-O) Accounting is a branch of the National Economic Accounting. I-O accounts present in detail commodity flows to industries as productive inputs and to final demanders for consumption. NI accounts present, in a more comprehensive way, values and compositions of national products and the distribution of national income from production. Household transfer payments to the government are displayed in NI but not in I-O.


� This approach is conventionally employed in Input-Output accounting and CGE models to deal with household dwellings.


� There is no import competitor for Private Transport Services.
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