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1. INTRODUCTION

This paper describes modeling work done by the Centre of Policy Studies (CoPS) to simulate the impacts of the imposition of an efficiency standards measure that is designed to reduce the emission of Greenhouse gases (GHG) per unit of electricity generated from fossil fuels. The simulations support a project undertaken for the Australian Greenhouse Office in cooperation with the Allen Consulting Group. The modeling work uses an enhanced version of the Monash Multi-Regional Forecasting Model (called MMRF-GREEN) to project a business-as-usual baseline for Australia’s greenhouse-gas emissions and to analyse the effects of an efficiency standard.

MMRF-GREEN is a dynamic multiregional, multisectoral model of the Australian economy. Hence, it is able to project annual time paths for variables describing: macroeconomic prospects for the national economy and for the economies of the six states and the two Commonwealth territories; the prospects of region-specific industries; and greenhouse gas emissions disaggregated by region-specific source. The model is outlined in more detail in Section 2.

Table 1 puts into context the policy problem that motivates the project. Column A gives official data on Australia’s greenhouse-gas emissions for 1990. Emissions are broken into those accounted for by land clearing and those due to all other sources (primarily the combustion of fossil fuels for the production of stationary energy and transport services, fugitive emissions from mining, emissions from the production of cement, and agricultural emissions). Gases included are CO2, CH4 and N20, all expressed in CO2-equivalent units of global warming potential. MMRF-GREEN includes all forms of emissions except those from land clearing. Data on emissions from land clearing are very uncertain. The entries for land-clearing emissions in columns other than column A are informal projections, not model-based.

Column B of Table 1 shows emissions for 1996-97, the base year for our MMRF-GREEN projections. For emissions excluding land clearing two figures are given, the first from MMRF-GREEN data for that year and the second from official sources (NGGI, 1997, Table 6, p.xxii). As can be seen, these accord closely with each other. Column C shows emissions for 2011-12 according to our MMRF-GREEN business-as-usual baseline projections, described in detail in Section 3. Assuming that emissions from land clearing are 60 Mt., total emissions in 2011-12 are likely to be around 580 Mt. This is approximately 100 Mt. above the level required under Australia's Kyoto commitment.

In Section 4, we report results of simulations that which simulate the imposition of "efficiency standards" schemes designed to reduce the emission of GHG via a reduction in the amount of fossil fuel used per unit of electricity generated. Four simulations are reported. The first is referred to as the central simulation - this represents our "best guess" of the likely impacts of the efficiency standards policy. The remaining three simulations show the sensitivity of the central case to changes in assumption about ... 

2. THE MMRF-GREEN MODEL

2.1 Overall structure and dynamics

The model used for this report is based on the Monash Multi-Regional Forecasting Model (MMRF), which is under development at the CoPS. For this project, a number of enhancements have been made to MMRF. The enhanced model is called MMRF-GREEN. 

MMRF is a multi-regional Applied General Equilibrium (AGE) model. It distinguishes eight regions (six States and two Territories) and, for this study, 37 commodities/industries. The model recognises:

· domestic producers classified by industry and domestic region;

· investors similarly classified;

· eight region-specific household sectors;

· an aggregate foreign purchaser of the domestic economy’s exports;

· eight state and territory governments; and

· the Federal government.

The model contains explicit representations of intra-regional, inter-regional and international trade flows based on regional input-output data developed at CoPS, and includes detailed data on state and Federal governments’ budgets. As each region is modelled as a mini-economy, MMRF is ideally suited to determining the impact of region-specific economic shocks. Second round effects are captured via the model’s input-output linkages and account for economy-wide and international constraints. Outputs from the model include projections of:

· GDP and aggregate national employment;

· sectoral output, value-added and employment by region;

· export earnings, import expenditure and the balance of trade.

· state and territory revenues and expenditures;

· regional gross products and employment; and

· regional international export earnings, international import expenditures and international balance of payments.

The main theoretical extension in MMRF-GREEN relative to MMRF is dynamics. MMRF-GREEN produces sequences of annual solutions connected by accumulation relationships for capital stocks. MMRF, on the other hand, is a comparative static model. It shows for a single year the differences produced in the regional economies by changes in taxes, tariffs and other exogenous variables.

The building of MMRF-GREEN involved adding most of the dynamic features of the MONASH model into the MMRF system. These include:

· equations relating investment to capital in year-to-year simulations, equations explaining the relationship between year-to-year capital growth and rate-of-return expectations, and equations that facilitate the running of forecasting and dynamic policy simulations;

· regional data for industry investment/capital ratios, for industry rates of return and for dynamic adjustment parameters; and

· a user-friendly WIN95 front-end to assist in the running of year-to-year simulations.

Other enhancements introduced into MMRF-GREEN specifically for this project include:

· an energy and gas emission accounting module, which explicitly accounts for each of the 37 industries and eight regions recognised in the model;

· inter-fuel substitution in electricity generation by region; and

· mechanisms that allow for the endogenous take-up of abatement measures in response to greenhouse policy measures.

2.2 Modeling emissions

MMRF-GREEN tracks emissions at a fairly detailed level. It breaks down emissions according to:

· emitting agent (37 industries and residential);

· emitting state or territory (8); and

· emitting activity. Most of these activities are the burning of fuels (Black coal, Natural gas, Brown coal or Petroleum products). The other category, named Activity, covers emissions such as fugitives and agricultural emissions not arising from fuel burning.

The resulting 38 x 8 x 5 matrix of emissions is designed to include all emissions except those arising from land clearing. Emissions are measured in kiloTonnes of CO2-equivalent.

The MMRF-GREEN emissions matrix refers to 1994. A national total of this matrix is shown in Table 2. The first four columns show the contributions made by burning fuels. Black coal contributes the most. The first 37 rows correspond to the MMRF-GREEN industries. We see that the industry Electricity generation-black coal is the largest burner of black coal. Electricity generators have been divided according to the fuel used. Each of these sells to the Electricity supply sector, which distributes electricity to users.

The last, Activity, column represents emissions that do not arise from fuel burning. It accounts for more emissions than any of the fuel columns -- but is also the most speculative. The largest single cell in the emissions matrix is in the Agriculture row of the Activity column. This cell shows emissions caused by livestock digestion, by soil disturbance, and by fertiliser use. Some more notes on this column appear below the table. Note the negative entry for Forestry, which we treat it as a sink. 

The first four columns of Table 2 are based on data from the National Greenhouse Gas Inventory (1996). The fifth column is derived from a 1999 NGGI summary table. Value flows from the standard MMRF database were used to apportion the emissions of Table 2 between states.

Fuel-burning emissions

Fuel-burning emissions (columns 1-4 of Table 2) are modelled as directly proportional to fuel usage. We do not allow for any invention, which might, say, allow the Electricity generation – black coal industry to release less CO2 per tonne of Black coal burned. So far as we know, no advance of this type is likely to be widely adopted within the next 20 years.

On the other hand MMRF-GREEN does allow for input-saving technical progress. For example, the Electricity generation -black coal industry may burn less Black coal per kilowatt-hour of output. This sort of technical progress is imposed exogenously and in our simulations is the same for both the basecase and the emission-policy scenarios.

Other, indirect, forms of substitution offer the main scope, within MMRF-GREEN, for emission reduction. For example, the Electricity supply industry might source less of its power from Electricity generation-black coal and more from Electricity generation -gas, resulting in a drop in emissions. Such substitution is price-induced; the elasticity of substitution between the various types of electricity used by Electricity supply in each state has been set equal to 5.

For other energy-intensive commodities used in industry, MMRF-GREEN allows for abatement possibilities by including a similar, but weaker, form of input substitution. If the price of say, Cement, rises by 10 relative to other inputs to construction, the Construction industry will use 1 less Cement (and, to compensate, a little more of labour, capital and other materials). In most cases, as in the Cement example, we have imposed a substitution elasticity of 0.1. For three important goods, Petroleum products, Electricity supply, and Urban gas distribution, the substitution elasticity is 0.25. This input substitution is driven by price changes.

Industry-compositional effects are another way that emissions/GDP can be lowered. One reason that emissions in the basecase projection grow more slowly than GDP is that the service industries, which are relatively clean, grow more quickly than the average.

Activity-related emissions

In our base MMRF-GREEN simulations, we model non-combustion emissions as directly proportional to the output of the related industries

We have treated the sink potential of Forestry conservatively. In our tax scenario, Forestry grows rapidly, since it is in effect subsidised One might expect that the carbon sequestered by Forestry should be related to the rate of planting. However, we connect it to Forestry activity as a whole, which includes logging. If Forestry is growing rapidly we should expect the industry to be devoting an abnormally high fraction of effort to planting, rather than felling. This would, at least temporarily, somewhat increase the sink effect beyond what we have estimated for the basecase.

3.
BASECASE PROJECTION

In assessing the impact of any policy designed to reduce greenhouse gas emissions, we first use MMRF-GREEN to produce a basecase projection excluding the policy change. Then we produce a second projection (called the deviation projection) with the change in place. The effects of the policy change are measured by the differences between the deviation and basecase projections. 

In this section we discuss the basecase projection used in the report. The section contains three subsections. In Subsection 3.1 we describe the key inputs to the basecase projection. These cover: state and national macroeconomic variables; rates of change in industry technologies; and exports, production and investment for some of the major agricultural, minerals and energy industries. Basecase forecasts for industry output are presented in Subsection 3.2. Forecasts for emissions of greenhouse gases are presented in Subsection 3.3.

3.1. Inputs to basecase projection

We incorporate the views of many specialist organisations into our basecase forecasts. For the forecast years, 1996-97 to 2007-08, we use:

· macroeconomic forecasts from Access Economics and state Treasury departments ;

· national-level forecasts of inbound tourism numbers from the Tourism Forecasting Council (TFC)  and forecasts of real foreign-tourist expenditure by region from Access Economics; 

· national-level assumptions for changes in industry production technologies and in household preferences from CoPS ; and

· forecasts for the quantities of agricultural and mineral exports, and estimates of capital expenditure on major minerals and energy projects from the Australian Bureau of Agricultural and Resource Economics (ABARE) .

For the remainder of the forecast period, 2007-08 to 2015-16, we use, in the main, trend annual growth rates from the preceding ten years.

3.1.1 Macroeconomic inputs

Table 3 shows our forecasts for selected macroeconomic variables in terms of average annual growth rates over the period 1996-97 to 2015-16. All of these forecasts are either directly imposed or are implied by exogenous inputs.

Real GDP is assumed to grow at an average annual rate of 2.9 per cent (row 8). The regions with the best growth potential in terms of real GSP growth are WA (3.4 per cent per annum annual growth) and QLD (3.3 per cent). The states with the worst growth potential are TAS (2.1 per cent) and SA (2.4 per cent). In general, the forecast growth rates are in line with the long-run growth potential for each economy. Note, however that for QLD and WA the forecast growth rates are below the average rates of the last five years, while for TAS and SA forecast growth is higher than recent experience. Factors such as the Asian financial crisis, the prospect of a prolonged period of slow growth in Japan and a forecast slowdown in the US economy, make it unlikely that the foreign-export-oriented states like QLD and WA can sustain their recent strong performance. On the other hand, we are assuming that some of the negative factors underlying the recent poor performance of SA and ACT, such as declining population growth and the stagnation of some foreign-import-competing industries, will be gradually reversed allowing a pick up in growth for these states. 

Over recent years, real private consumption has grown faster than real GSP in most regions. However, this trend is not expected to continue. As can be seen by comparing rows 1 and 8 in Table 3, we expect that real consumption will grow roughly in line with real GSP in each region over the forecast period.

Growth in real investment (row 2) at the national level is forecast to be a fairly modest 2.9 per cent. This reflects initial conditions. 1997-98 was a very strong year for investment, and only modest investment growth is required to maintain the historically normal economy-wide investment/capital ratio of three per cent. Forecast differences across regions reflect a combination of different initial conditions and specific assumptions about large projects such as the Comalco aluminium plant in QLD. 

Over the past fifteen years real international exports (row 6) and real international imports (row 7) have grown rapidly relative to real value added (row 8) in each region. This reflects several factors: declining transport costs; improvements in communications; reductions in protection in Australia and in our major trading partners; and technological changes favouring the use of import-intensive goods such as computers and communication equipment. All these factors are expected to continue through the forecast period, leading to further increases in the ratios of the volume of international trade to real value added. However, these increases will be comparatively moderate due, in part, to the short-term negative impacts of the Asian crisis. 

We are assuming that employment (row 9) in each region will grow at rates that are consistent with long-run productivity trends. Thus, for example, we have productivity growth at an average rate of 1.6 per cent, while in Tasmania we are forecasting productivity improvement at the rate of 1.4 per cent. 

3.1.2 Assumptions for changes in technology and tastes

Table 4 shows our assumptions for changes in the preferences of households and for changes in the production technologies of industries. These are applied uniformly across regions. The numbers are based, in part, on extrapolated trends calculated from a MONASH simulation for the period 1986-87 to 1996-97.

Our assumptions for household tastes are summarised in the first column of numbers in Table 4. For example, we assume that consumption of Financial and business services will increase at a rate 1.1 per cent a year faster than can be explained on the basis of changes in prices and changes in the average budget of households.

The second column of numbers in Table 4 shows our initial assumptions for the average annual rates of change in the usage of commodities as intermediate inputs per unit of production in industries throughout the economy, and as inputs per unit of capital creation. For example, we assume initially that in each year industries will increase their usage of Communication services by 5.0 per cent more than their outputs.

Our initial  assumptions for each industry concerning average annual changes in primary-factor usage per unit of output are shown in the final column of Table 4. Primary-factor inputs in MMRF-GREEN comprise labour, capital and agricultural land. Thus, for example, our initial assumption for Electricity generation is that output will increase on average by 3.1 per cent a year relative to the industry's overall usage of primary factors. 

3.1.3 ABARE Assumptions for Exports, Production and Capital Expenditure

Table 5 shows selected forecasts for the quantities of agricultural and mineral exports and for real gross investment in the agricultural, mining and non-electricity energy sectors. Only those forecasts based on exogenously imposed inputs are listed. The note na indicates that the forecast was endogenously determined in all years of the forecast period. 

The forecasts shown for "Export volumes" reflect ABARE projections to 2004-05, and exogenously imposed long-term trends for the years 2004-05 to 2015-16. The forecasts for "Production" reflect ABARE estimates.

The numbers for "Real Gross Investment" are a selection of our basecase forecasts for real gross investment in the mining and energy industries. These numbers are, in the main, endogenous output from MMRF-GREEN. However, in some years between 1999-00 and 2009-10, the endogenous determination of investment is turned off for some of the industries in some of the regions and investment is exogenously set in light of data on expenditure on new projects provided by ABARE. For example in the period 2000-01 to 2009-10, investment in the QLD aluminium industry is exogenous and set to reflect the construction of the Gladstone Alumina plant. Over this period, allowance is also made for the construction and start up of the PNG-QLD natural gas pipeline. 

3.2. Basecase projections for industry output

Table 6 gives base forecasts for the 37 industries distinguished in the model.  Recall from Table 3 that the average annual rate of GDP growth is 2.9 per cent.  At the Australia-wide level, Communication services is the fastest growing industry.  This reflects the assumptions that changes in technology through the projection period will favour intermediate usage of these services strongly (column 2 of Table 4) and that rapid productivity growth (column 3 of Table 4) will reduce their prices relative to consumer prices in general.  Similar factors explain the relatively strong growth forecast for Financial and business services.  Other industries with relatively strong growth forecasts include Other transport services and Other metal products.  These industries participate heavily in the strong growth forecast for international tourism and manufactured exports.  In addition, changes in technology are assumed to favour intermediate usage of Other metal products (column 2 of Table 4). Forecasts for agriculture and mining are based on extrapolations of the current views of the ABARE.  These include slow growth for Crude oil, reflecting the run down of the Bass Straight reserves (Table 5).  Other industries with relatively weak growth forecasts include Textiles, clothing and footwear, which is restricted by import competition, and Cement, which is restricted by adverse shifts in technology in the construction sector.

For most industries, especially services, regional differences in growth forecasts mirror regional differences in the GSP forecasts in Table 3.  Hence, growth tends to be relatively strong in Western Australia and Queensland and relatively weak in Tasmania and South Australia.

Table 6 includes our base forecasts for sectors that are likely to be especially affected by policy responses to Australia’s Kyoto commitments.  Electricity generation is the most important case.  In all regions, forecast growth of Electricity supply lags behind forecast GSP growth.  This reflects assumptions about electricity-saving technical change that are imposed on the forecasts.  For all regions in which it is relevant, we assume that growth in Electricity generation – gas will be strong.  This restricts growth prospects for other types of electricity generation, especially Electricity generation – black coal in Queensland and South Australia.

3.3 Emissions in the base scenario

Table 7 presents various data about CO2-equivalent emissions in our base (no efficiency standards measure) scenario. The emissions are divided according to state of emission, and according to the fuel burned (or "Activity" for emissions not caused by fuel burning). We show the average annual growth rate of emissions from 1996-97 to 2015-16 and the levels values (in kiloTonnes) in 1996-97, and 2015-16.

Total emissions are projected to grow at an average annual rate of 1.9 per cent, considerably less than the projected GDP growth rate of 2.9 per cent. Some reasons are:

· the slow growth of Agriculture (a major contributor);

· the shift towards Natural Gas for electric power generation;

· Electricity-saving technical change; and

· faster-than-average growth of the service sectors, which do not emit much.

Nevertheless, the national total for all emissions (excluding land clearing) in 2015-16 is 632 MT (581 MT in 2011-12). 

For Tasmania, we do not show the annual average rate of growth of emissions. The reason is clear when we compare the levels values of emissions in 1996-97 and 2015-16. Tasmania has a large forest sector and uses hydroelectricity, which emits nothing. The bulk of Tasmania’s emissions come from Agriculture. In 1996-7, Tasmania’s gross emissions (predominantly from Agriculture) just outweighed the large Forestry sink, leaving Tasmania with small net emissions. Through the projection period, Agriculture grows more slowly than Forestry (see Table 6), turning Tasmania into a net sink. Since total emissions change sign, we cannot compute a sensible annual average growth rate.

4. POLICY SIMULATIONS

The efficiency standards measure is imposed as a time series of shocks to fuel/output ratios and to investment in each of the model's fossil-fuel electricity generating industries (see Table 8a
). The shocks to fuel/output ratios, introduced as deviations in industry technologies that force the affected industries to reduce their usage of fuel per unit of output, lead to the appropriate percentage reductions (relative to base) in emissions/output ratios. The shocks to investment impose the appropriate increases (relative to base) in capital expenditure. We assume that the additional capital only improves the fuel efficiency of the industry. It does not, in it self, increase the capacity to produce electricity. Thus in our modelling, the additional capital is accompanied by an offsetting deterioration in the average efficiency of capital input.

4.1. Central case

Comment on new table 9



The main effects of the efficiency standards measure on economic variables and on emissions are shown in Charts 1a-9a. These show, for the period 2000-01 to 2015-16, percentage deviations of a range of variables in the policy simulation from their values in the base case. For example, Chart 1a shows that the imposition of the efficiency standards measure would reduce real GDP in 2015-16 by almost 0.03 per cent relative to its basecase value.

Our explanation of the results is given in a series of points. The italicised headings to the points outline the main structure of the explanation
A
The imposition of the efficiency measure imposes a cost on the economy, resulting in reduced real GDP. In each year to 2010-11, the aggregate cost of increased capital usage in each of the electricity generating industries more than outweighs the benefit of more efficient use of primary fuels. Thus the policy imposes a net cost on the economy, which directly reduces real GDP. Real GDP is also adversely affected in the early years of the policy's implementation by a reduction in employment. In each year the additional net cost of the policy is borne by capital, causing a fall in the average rental on capital and hence, at a fixed real wage rate, a fall in the economy-wide labour/capital ratio. Overall, as shown in Chart 1a, real GDP is reduced relative to base throughout the projection period. The largest percentage fall is in 2004-05, where real GDP is 0.05 per cent below base. At the end of the projection period the gap is about 0.03 per cent.

B
Increased capital expenditure by electricity generating industries causes increased investment. Chart 2a shows that aggregate real investment increases as a result of the efficiency measure. This is due entirely to additional capital expenditure by the electricity generating industries. 
C
The increase in investment causes real gross national expenditure (GNE)
 to increase relative to real GDP, moving the trade balance towards deficit. This is shown in Charts 2a and 3a. Public consumption is assumed to be unaffected by policy. Real private consumption declines as real GDP declines. Overall, in each year real GNE falls relative to real GDP, implying that the net real trade balance must move towards deficit. Hence, aggregate imports rise relative to aggregate exports, requiring appreciation of the real exchange rate (Chart 3a). 



D.
After 2004-05, employment moves back towards its base case level (Chart 1a and Chart 4a). According to the labour-market specification in MMRF-GREEN, if employment is above (below) its basecase level, labour demands an increase (allows a decrease) in the consumer real wage. Hence, the consumer real wage moves below its basecase value (Chart 4a). By 2015-16, the wage reduction is enough to return aggregate employment to its basecase value. A declining real wage strengthens producers’ incentive to substitute labour for capital. Hence, as employment returns to its basecase level, we also see a tendency for investment (Chart 2a) to return to its base level. 

E
At the national level, the only industry for which the efficiency standards measure significantly raises output relative to base is Electricity generation – gas (Chart 5a). The measure imposes relatively severe costs on the high-emissions coal generators (Table 8). As a consequence they lose share in the national electricity market to gas fired plants. 
F
Adversely affected industries are in the energy or energy-intensive sectors (Chart 6a). Prominent among the industries most adversely affected by the introduction of the efficiency standards measure are the coal and oil electricity generation industries. The shocks impose significant increases in their capital costs, causing them to lose market share. Also included in the list of adversely affected industries are the two coal industries. Brown coal is the more severely affected, with its output declining more relative to base than does the output of Electricity generation – brown coal. This is because local electricity generation is the only use for Brown coal and because the efficiency measure calls for a reduction in usage of Brown coal per unit of electricity generated. In contrast, Black coal is affected less seriously than is Electricity generation – black coal. The reason is that a large share of the output of Black coal is exported. The imposition of the policy induces appreciation of the real exchange rate (Chart 3a) and hence a decline in coal exports. Overall, though, the decline in coal exports is not as severe as the policy induced restriction on domestic demand.
Aluminium 
is an energy-intensive export industry. The increased cost of electricity production induced by the policy increases its costs and reduces its exports. 


G
South Australia, Victoria and Queensland are the main losers (Chart 7a). Chart 7a shows deviations from basecase values for the gross regional products of the eight states and territories distinguished in MMRF-GREEN. South Australia, Victoria and Queensland are the three states most adversely affected by the policy. Electricity generators in these states bear the brunt of the net costs arising from the imposition of the efficiency measure.


H
In the long run, the policy induces a reduction in total emissions of about 0.7 per cent relative to the basecase level. Charts 8a and 9a show percentage deviations from base levels of emissions by source (i.e., fuel and Activity) and by region. Chart 8a shows that the largest percentage reductions are for emissions related to the combustion of black and brown coal. Chart 9a shows that for all regions apart from NT long-run percentage reductions in emissions lie within the range 0-1.2 per cent. Through the projection period, the NT switches away from oil fired electricity (a relatively low emitter) as a direct effect of the shocks and towards coal fired electricity. Thus emissions from the NT rise slightly relative to base. 
The aggregate emissions reduction can be decomposed into the contributions of sources, industries and regions. For 2015-16, Charts 8a and 9a are supplemented by three tables:

· Table 10a, showing the levels change in emissions by broad sector (i.e., broad industrial group and households) and region;

· Table 11a, showing the levels change in emissions by broad sector and source (i.e., fuel and Activity); and

· Table 12a, showing the levels change in emissions by detailed sector (i.e., 37 industries and households) and region.

Note that the individual elements of each of these tables sum to –4243 kiloTonnes, the aggregate reduction in emissions produced by the policy. The tables show the contributions of individual components of emissions reduction to the aggregate reduction.


The last column of Table 10a shows that electricity generation and mining make the largest contributions. Coal mining, which is a heavy emitter of Activity-related emissions (see Table 2), contracts as a result of the policy (Chart 5a). The table shows that Victoria and Queensland make the two largest regional contributions to the emissions reduction. NSW also makes a large contribution due mainly to its size.


Consistent with Table 10a, the last row of Table 11a shows that reductions in emissions from the burning of coal, mainly in electricity generation, contribute almost all of the total emissions reduction. Emissions from the burning of natural gas rise, reflecting increase production of gas generated electricity (Chart 5a). 


Table 12a presents the most detailed picture for 2015-16. Among the things confirmed by the table are:

· the importance of the coal electricity generation industries in the contribution of most states;

· the importance of emissions from Brown coal mining in the contribution of Victoria; and

· the importance of emissions from Black coal mining in the contributions of Queensland, South Australia and Western Australia.

Table 1: CO2-equivalent emissions, million tonnes


A
B
C


1990
(official)
1997
(MMRF-GREEN)
2012
(MMRF-GREEN baseline)(b)

Total emissions exclg land clearing
389
442
(official = 431)
582

Land Clearing(a)
103
65
60

Total
492
507
646

(a)
Land clearing data are uncertain. Entries in columns B and C are informal estimates, not model-based.

(b)
The estimates in column C are based on business-as-usual assumptions, which make no allowance for new policies designed to cut GHG emissions.

Table 2: 1993-94 Data: Emissions, CO2 equivalent, kT (=Gg)


Emissions category

Industry
1 Black  Coal
2 Natural Gas
3 Brown Coal
4 Petrol
5 Activity*
Total

Agriculture
0
113
0
5161
94200
99474

Forestry
0
44
0
757
-26500
-25699

Iron ore
375
38
0
194
0
607

Non-iron ore
430
260
0
1522
0
2212

Black coal
8944
78
0
431
11852
21305

Crude oil
75
971
0
16
9070
10132

Natural gas
82
1063
0
18
3468
4631

Brown coal
20
259
0
4
5110
5393

Food, beverages and tobacco
2017
522
0
916
0
3455

Textiles, clothing and footwear
215
42
0
91
0
347

Wood and paper products
1390
213
0
758
0
2362

Chemical products excl. Petrol
1772
1242
0
1187
484
4686

Petroleum products
126
0
0
11170
0
11296

Non-metal const. materials excl. Cement
504
314
0
286
0
1104

Cement
633
984
0
126
5078
6821

Iron and steel
4745
1412
0
405
0
6561

Alumina and aluminium
1965
261
0
484
3482
6192

Other metal products
6259
983
0
5908
0
13150

Motor vehicles and parts
126
111
0
50
0
287

Other manufacturing
580
208
0
286
0
1073

Electricity generation – black coal
71083
0
0
0
0
71083

Electricity generation – brown coal
0
0
44968
0
0
44968

Electricity generation – gas
0
4220
0
0
0
4220

Electricity generation – petroleum products
0
0
0
253
0
253

Electricity generation – other (mainly hydro)
0
0
0
0
0
0

Electricity supply
0
0
0
0
0
0

Urban gas distribution
55
14860
0
64
0
14979

Water and sewerage services
25
0
0
672
0
697

Construction services
110
274
0
2912
0
3297

Wholesale & retail trade, accommodation
1415
728
0
6341
0
8485

Road transport services
0
174
0
4992
0
5167

Other transport services
211
327
0
10605
0
11144

Communication services
0
710
0
960
0
1670

Financial and business services
0
396
0
4258
0
4655

Dwelling ownership
0
0
0
117
0
117

Public services
832
2356
0
5296
0
8484

Other services
106
142
0
1121
15563
16932

Residential
192
2162
0
25401
0
27756

Total
104287
35469
44968
92762
121807
399293

Sources: Fry (1997), NGGI (1996)). The Activity column uses a 1999 NGGI summary report.

* The Activity column shows: for Coal, Oil and Gas, fugitives; for Agriculture, animal gas, soil disturbance and fertilizer use; for Other Services, mainly rubbish dumps. Forestry is a net sink. Production of Cement and Aluminium also release non-combustion gases.

Table 3: Macroeconomic Forecasts (average annual growth rates, 1996-97 to 2015-16)


Variable
NSW
VIC
QLD
SA
WA
TAS
NT
ACT
AUS

1.
Real private consumption
2.8
2.6
3.6
2.2
3.7
2.0
2.6
2.8
2.9

2.
Real investment
2.9
2.3
3.7
1.8
4.0
1.1
1.3
1.1
2.9

3.
Real public consumption
-- total
2.6
2.4
3.2
2.2
3.3
2.1
2.5
2.7
2.7

4.

-- regional
2.6
2.3
3.4
2.0
3.5
1.8
2.4
2.5
2.7

5.

-- federal
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7

6.
International export volumes
6.0
7.2
5.6
6.2
5.0
5.8
5.3
9.2
6.0

7.
International import volumes
5.7
6.0
6.3
5.8
6.1
5.4
5.5
5.2
5.9

8.
Real GDP/GSP
2.8
2.7
3.3
2.4
3.4
2.1
2.7
2.8
2.9

9.
Aggregate employment
1.3
1.2
1.6
0.8
1.7
0.7
1.6
1.6
1.3

10.
Aggregate capital stock
3.7
3.4
4.0
3.1
4.3
2.2
3.1
3.2
3.7

11.
Consumer real wage
0.4
0.8
0.2
0.5
0.5
0.3
1.2
1.3
0.5

12.
Producer real wage
0.0
0.5
0.0
0.3
0.4
0.1
1.3
1.3
0.2

13.
CPI
2.6
2.2
2.8
2.5
2.5
2.7
1.8
1.7
2.5

14.
Terms of trade
0.1
-0.2
0.0
-0.2
-0.2
0.0
-0.5
-0.8
-0.1

15.
Real devaluation 
-0.3
0.2
-0.2
0.1
0.2
-0.2
1.0
1.1
0.0

16.
GDP/GSP deflator
3.0
2.5
3.0
2.7
2.6
2.9
1.7
1.7
2.8

Table 4: Industry Technology and Household Taste Assumptions (average annual percentage changes)

Industry
Household
Technology:


preferences(a)
Intermediate input-using(b)
Primary-factor using(c)

Agriculture
0.8
0.1
-2.3

Forestry
-0.9
1.7
0.0

Iron ore
-1.3
-0.3
-4.1

Non-iron ore
-0.3
-1.8
-2.4

Black coal
-3.7
0.0
0.0

Crude oil
-1.3
0.0
0.0

Natural gas
1.0
0.5
0.0

Brown coal
-1.3
0.0
0.0

Food, beverages and tobacco
0.7
0.2
-1.3

Textiles, clothing and footwear
0.2
-0.4
-1.7

Wood and paper products
1.4
0.1
-0.2

Chemical products excl. Petrol
4.9
2.8
-0.1

Petroleum products
-2.7
-0.5
0.0

Non-metal construction materials excl. Cement
-1.4
0.6
-1.1

Cement
0.2
-1.2
-0.4

Iron and steel
5.2
2.3
-1.4

Alumina and aluminium
6.7
3.0
-2.5

Other metal products
-1.6
2.0
-0.1

Motor vehicles and parts
1.0
4.3
-0.4

Other manufacturing
2.0
-3.5
-1.8

Electricity generation and supply
0.3
-0.3
-3.1

Urban gas distribution
0.3
0.6
-2.7

Water and sewerage services
-0.5
-0.2
-2.4

Construction services
6.3
1.8
0.0

Wholesale trade, retail trade, accommodation
-3.1
-1.8
0.0

Road transport services
-1.6
0.5
-0.8

Other transport services
-0.2
-0.2
-2.2

Communication services
0.0
5.0
-4.5

Financial and business services
1.1
3.2
-1.8

Dwelling ownership
0.0
0.0
0.3

Public services
-1.3
0.0
-0.4

Other services
0.6
1.6
0.0

(a) Annual rate of shift of consumption function. 

(b) Annual rate of change of use of the commodity identified on the left-hand panel per unit of output of industries using the commodity.

(c)  Annual rate of change of use of all primary factors (labour, capital and agricultural land) per unit of production of the industry identified on the left.

Table 5: Assumptions for Exports, Production and Real Investment in Agricultural, Minerals and Energy Industries: MMRF-GREEN*
Variable
NSW
VIC
QLD
SA
WA
TAS
NT
ACT

Export volumes:










Agriculture
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4


Iron ore
na.
na.
na.
na.
2.9
na.
na.
na.


Non-iron ore
2.9
2.9
2.9
2.9
2.9
na.
na.
na.


Black coal
2.9
na.
2.9
na.
na.
na.
na.
na.


Crude oil
0.0
-0.5
-0.9
-1.4
0.8
na.
1.9
na.


Natural gas
na.
na.
na.
na.
3.8
na.
na.
na.


Petroleum products
-0.2
0.3
-0.3
0.9
0.7
na.
na.
na.


Alumina and aluminium
3.4
3.4
5.1
3.4
3.4
na.
na.
na.

Production:










Agriculture
na.
na.
na.
na.
na.
na.
na.
na.


Iron ore
na.
na.
na.
na.
na.
na.
na.
na.


Non-iron ore
na.
na.
na.
na.
na.
na.
na.
na.


Black coal
na.
na.
na.
na.
na.
na.
na.
na.


Crude oil
0.0
-0.5
-1.0
-1.4
0.8
na.
1.0
na.


Natural gas
1.0
3.7
-0.6
-2.4
3.8
na.
11.6
na.


Petroleum products
1.0
1.3
1.6
0.9
1.9
-0.4
na.
na.


Alumina and aluminium
3.4
3.3
5.0
0.0
3.8
na.
na.
na.

Real Investment:










Agriculture
na.
na.
na.
na.
na.
na.
na.
na.


Iron ore
na.
na.
na.
na.
na.
na.
na.
na.


Non-iron ore
na.
na.
na.
na.
na.
na.
na.
na.


Black coal
-0.6
na.
1.1
-4.3
na.
na.
na.
na.


Crude oil
na.
-1.3
-1.5
-2.8
0.6
na.
2.5
na.


Natural gas
na.
1.3
-2.6
-2.6
2.5
na.
11.2
5.4


Petroleum products
na.
na.
na.
na.
na.
na.
na.
na.


Alumina and aluminium
1.1
0.7
8.2
0.4
2.2
0.2
-2.1
2.8

* 
The numbers in this table are expressed in terms of average annual percentage growth rates for the period 1996-97 to 2015-16. The forecasts for "Export volumes" reflect ABARE projections to 2004-05, and exogenously imposed long-term trends for the years 2004-05 to 2015-16. The forecasts for "Production" reflect ABARE estimates. The numbers for "Real Gross Investment" are our  forecasts for real gross investment in the mining and non-electricity energy industries. These numbers are, in the main, endogenous output from MMRF-GREEN. However, in some years between 1999-00 and 2009-10, the endogenous determination of investment is turned off for some of the industries in some of the regions and investment is exogenously set in light of data on expenditure on new projects provided by ABARE. For example in the period 2000-01 to 2009-10, investment in the QLD aluminium industry was made exogenous and set to reflect the construction of the Gladstone Alumina plant. Allowance was also made for the construction and start up of the PNG-QLD natural gas pipeline.

na.
indicates that growth in the relevant variable/industry was endogenously determined in all years of the forecast period. 

Table 6: Industry Output (average annual growth rates, 1996-97 to 2015-16)


Industry
NSW
VIC
QLD
SA
WA
TAS
NT
ACT
AUS

1
Agriculture
1.8
1.8
2.6
2.1
2.6
1.7
1.1
1.4
2.1

2
Forestry
2.7
2.9
3.3
3.0
3.7
2.5
5.4
4.7
3.0

3
Iron ore
2.1
1.8
1.8
3.0
2.7
1.6
1.0
1.0
2.6

4
Non-iron ore
2.2
-0.1
2.6
0.3
2.2
2.7
1.1
0.3
2.1

5
Black coal
2.5
-0.3
2.7
-0.7
2.6
0.9
0.6
0.0
2.6

6
Crude oil
0.0
-0.5
-1.0
-1.5
0.8
0.0
1.0
0.0
-0.4

7
Natural gas
1.1
3.6
2.0
-2.5
3.9
0.0
11.9
0.0
3.4

8
Brown coal
0.0
1.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0

9
Food, beverages and tobacco
1.7
2.2
3.5
2.9
3.3
1.7
4.3
4.6
2.6

10
Textiles, clothing and footwear
0.6
1.7
1.6
1.8
3.4
1.5
6.1
7.3
1.5

11
Wood and paper products
1.3
1.8
1.6
2.3
2.8
0.8
8.1
5.5
1.8

12
Chemical products excl. Petrol
2.9
3.4
3.9
4.8
5.6
3.7
8.4
8.0
3.6

13
Petroleum products
1.1
1.4
1.7
1.0
2.0
-0.4
2.1
2.1
1.4

14
Non-metal construction materials excl. Cement
2.2
2.2
3.1
2.3
3.6
1.6
3.6
3.3
2.6

15
Cement
0.1
0.2
1.2
1.1
1.4
0.2
2.8
2.4
1.0

16
Iron and steel
3.2
4.1
3.8
5.0
4.8
3.7
9.6
9.0
3.6

17
Alumina and aluminium
3.6
3.5
5.2
0.0
4.0
3.5
3.5
0.0
4.0

18
Other metal products
3.7
4.7
4.5
4.8
6.2
2.9
6.2
6.3
4.6

19
Motor vehicles and parts
0.8
2.3
2.6
3.7
4.5
1.6
9.4
7.9
2.7

20
Other manufacturing
2.7
2.8
2.8
2.5
4.0
2.1
5.1
4.9
2.9

21
Electricity generation – black coal
1.2
0.0
-0.9
-5.8
1.7
0.0
2.3
0.0
0.9

22
Electricity generation – brown coal
0.0
1.7
0.0
0.0
0.0
0.0
0.0
0.0
1.7

23
Electricity generation – gas
6.2
3.2
11.7
3.6
2.9
0.0
3.2
0.0
7.2

24
Electricity generation – petroleum products
-0.6
-1.8
-2.1
-6.5
-0.3
-2.8
2.1
0.0
2.7

25
Electricity generation – other (mainly hydro)
2.3
2.9
0.8
-6.3
3.8
1.2
2.8
0.0
1.9

26
Electricity supply
1.8
1.8
2.3
1.5
2.3
1.1
2.4
2.3
1.9

27
Urban gas distribution
2.9
2.9
4.7
2.7
3.9
2.3
3.7
3.2
3.2

28
Water and sewerage services
2.4
2.4
2.8
1.9
3.1
1.6
2.7
2.9
2.5

29
Construction services
3.0
2.7
3.8
2.0
4.1
1.5
1.8
1.5
3.0

30
Wholesale trade, retail trade, accommodation
1.8
1.9
2.9
1.6
2.8
2.1
2.0
1.7
2.1

31
Road transport services
2.8
3.0
3.5
3.0
3.9
2.5
3.3
2.8
3.1

32
Other transport services
4.3
5.4
5.1
4.3
4.9
7.2
6.9
8.8
4.9

33
Communication services
8.3
8.7
8.2
7.7
8.4
7.1
8.0
7.2
8.4

34
Financial and business services
5.0
4.8
5.6
4.6
5.8
4.6
5.9
5.8
5.1

35
Dwelling ownership
3.1
3.5
3.1
2.2
3.5
1.6
3.1
3.5
3.2

36
Public services
2.2
2.1
3.0
1.9
3.2
1.7
2.7
2.9
2.4

37
Other services
3.2
3.1
3.9
2.9
4.1
3.0
3.5
3.1
3.3

Table 7: Basecase Forecasts: GHG Emissions

Fuel/Activity
NSW
VIC
QLD
SA
WA
TAS
NT
ACT
AUS

Average annual growth rates (1996-97 to 2015-16)










Total
1.5
1.6
2.2
1.4
2.9
na.
2.4
2.2
1.9












Black coal
0.9
2.5
0.6
-0.8
2.7
1.3
2.3
2.4
1.1

Natural gas
3.4
3.0
6.0
3.3
3.8
2.1
3.7
3.6
3.8

Brown coal
0.0
1.2
0.0
0.0
0.0
0.0
0.0
0.0
1.2

Petrol
1.3
1.4
2.2
1.1
2.9
1.6
2.5
1.6
1.7

Activity
2.1
1.5
2.8
1.5
2.8
3.0
2.2
2.1
2.2

Levels (kT = Gg) (1996-97)










Total
153110
122925
84445
24161
49513
326
4595
2982
442058












Black coal
64745
5933
29989
4021
11593
609
595
133
117618

Natural gas
10748
12494
5480
3935
6974
648
360
587
41225

Brown coal
0
47385
0
0
0
0
0
0
47385

Petrol
36755
24227
18517
5745
11742
2030
995
1681
101693

Activity
40862
32887
30459
10459
19204
-2961
2645
581
134137

Levels (kT = Gg) (2015-16)










Total
203169
166196
127685
31466
85234
-380
7211
4509
632104












Black coal
76761
9485
33599
3452
19232
778
917
209
144792

Natural gas
20287
21908
16580
7292
14165
962
718
1149
83736

Brown coal
0
59439
0
0
0
0
0
0
59439

Petrol
46978
31552
27999
7072
20213
2745
1591
2273
140084

Activity
60647
43639
51474
13879
32453
-5192
3999
862
202822

Table 8a-10: Exogenous Shocks Representing Impact Effects of the Efficiency Standards Measure (cumulative deviations from base)

Variable
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12 onwards

1. Fuel/output ratios (percentage cumulative deviations)













Electricity generation – black coal, QLD
0.00
-0.23
-0.46
-0.69
-1.08
-1.32
-1.57
-1.78
-2.02
-2.02
-2.03
-2.04

Electricity generation – pet prods, QLD
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – black coal, NSW
0.00
-0.21
-0.41
-0.44
-0.43
-0.61
-0.99
-0.86
-1.02
-1.06
-1.05
-1.06

Electricity generation – brown coal, VIC
0.00
-0.55
-1.10
-1.37
-1.63
-2.17
-2.70
-2.96
-3.22
-3.22
-3.22
-3.22

Electricity generation – black coal, SA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – gas, SA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – black coal, WA
0.00
-0.64
-1.27
-1.89
-3.11
-3.71
-4.31
-4.89
-6.04
-6.04
-6.04
-6.04

Electricity generation – gas, WA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – gas, NT
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00















2. Investment ($m deviations)













Electricity generation – black coal, QLD
9.68
9.68
9.68
12.27
9.68
9.68
8.18
10.77
0.00
0.00
0.00
0.00

Electricity generation – pet prods, QLD
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – black coal, NSW
6.48
6.48
2.15
2.15
6.48
6.48
2.15
2.37
0.22
0.00
0.00
0.00

Electricity generation – brown coal, VIC
25.49
25.49
17.44
17.44
25.49
25.49
17.44
17.44
0.00
0.00
0.00
0.00

Electricity generation – black coal, SA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – gas, SA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – black coal, WA
3.42
3.42
3.42
6.84
3.42
3.42
3.42
6.84
0.00
0.00
0.00
0.00

Electricity generation – gas, WA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – gas, NT
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00















Table 8b: Exogenous Shocks Representing Impact Effects of the Efficiency Standards Measure (cumulative deviations from base)

Variable
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12 onwards

1. Fuel/output ratios (percentage cumulative deviations)













Electricity generation – black coal, QLD
0.00
-0.20
-0.40
-0.60
-0.80
-1.00
-1.19
-1.35
-1.50
-1.50
-1.51
-1.51

Electricity generation – pet prods, QLD
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – black coal, NSW
0.00
-0.21
-0.41
-0.44
-0.43
-0.61
-0.99
-0.86
-1.02
-1.06
-1.05
-1.06

Electricity generation – brown coal, VIC
0.00
-0.38
-0.76
-0.87
-0.96
-1.35
-1.72
-1.82
-1.93
-1.93
-1.93
-1.93

Electricity generation – black coal, SA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – gas, SA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – black coal, WA
0.00
-0.64
-1.27
-1.89
-3.11
-3.71
-4.31
-4.89
-6.04
-6.04
-6.04
-6.04

Electricity generation – gas, WA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – gas, NT
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00















2. Investment ($m cumulative deviations)













Electricity generation – black coal, QLD
0.00
7.09
7.09
7.09
7.09
7.09
7.09
5.59
5.59
0.00
0.00
0.00

Electricity generation – pet prods, QLD
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – black coal, NSW
0.00
6.48
6.48
2.15
2.15
6.48
6.48
2.15
2.15
0.00
0.00
0.00

Electricity generation – brown coal, VIC
0.00
11.24
11.24
3.19
3.19
11.24
11.24
3.19
3.19
0.00
0.00
0.00

Electricity generation – black coal, SA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – gas, SA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – black coal, WA
0.00
3.42
3.42
3.42
6.84
3.42
3.42
3.42
6.84
0.00
0.00
0.00

Electricity generation – gas, WA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – gas, NT
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00















Table 8c-0: Exogenous Shocks Representing Impact Effects of the Efficiency Standards Measure (cumulative deviations from base)

Variable
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12 onwards

1. Fuel/output ratios (percentage cumulative deviations)













Electricity generation – black coal, QLD
0.00
-0.16
-0.32
-0.48
-0.64
-0.81
-0.97
-1.09
-1.21
-1.21
-1.21
-1.21

Electricity generation – pet prods, QLD
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – black coal, NSW
0.00
-0.21
-0.41
-0.44
-0.43
-0.61
-0.99
-0.86
-1.02
-1.06
-1.05
-1.06

Electricity generation – brown coal, VIC
0.00
-0.21
-0.41
-0.42
-0.42
-0.61
-0.81
-0.81
-0.82
-0.82
-0.82
-0.82

Electricity generation – black coal, SA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – gas, SA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – black coal, WA
0.00
-0.64
-1.27
-1.89
-3.11
-3.71
-4.31
-4.89
-6.04
-6.04
-6.04
-6.04

Electricity generation – gas, WA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – gas, NT
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00















2. Investment ($m deviations)













Electricity generation – black coal, QLD
5.78
5.78
5.78
5.78
5.78
5.78
4.28
4.28
0.00
0.00
0.00
0.00

Electricity generation – pet prods, QLD
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – black coal, NSW
6.48
6.48
2.15
2.15
6.48
6.48
2.15
2.37
0.22
0.00
0.00
0.00

Electricity generation – brown coal, VIC
3.06
3.06
0.01
0.01
3.06
3.06
0.01
0.01
0.00
0.00
0.00
0.00

Electricity generation – black coal, SA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – gas, SA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – black coal, WA
3.42
3.42
3.42
6.84
3.42
3.42
3.42
6.84
0.00
0.00
0.00
0.00

Electricity generation – gas, WA
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Electricity generation – gas, NT
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00















Table 9a: Immediate Net Benefit of the Efficiency Standards Measure (annual cumulative deviations from base)

Variable
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12 onwards

1. Cost savings arising from improved fuel efficiency ($m deviations)













Electricity generation – black coal, QLD
0.0
1.1
2.1
3.2
4.9
6.1
7.2
8.2
9.3
9.3
9.3
9.3

Electricity generation – pet prods, QLD
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, NSW
0.0
1.7
3.3
3.6
3.5
5.0
8.0
7.0
8.3
8.6
8.5
8.6

Electricity generation – brown coal, VIC
0.0
2.9
5.8
7.2
8.6
11.4
14.2
15.6
17.0
17.0
17.0
17.0

Electricity generation – black coal, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, WA
0.0
0.9
1.9
2.8
4.6
5.5
6.4
7.2
8.9
8.9
8.9
8.9

Electricity generation – gas, WA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, NT
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0















2. Additional cost associated with reduced average efficiency of capital ($m deviations)













Electricity generation – black coal, QLD
0.0
1.3
2.6
3.8
5.5
6.8
8.0
9.0
10.3
10.3
10.3
10.4

Electricity generation – pet prods, QLD
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, NSW
0.0
1.0
1.9
2.1
2.3
3.2
4.1
4.3
4.6
4.5
4.3
4.2

Electricity generation – brown coal, VIC
0.0
3.8
7.4
9.7
12.0
15.6
19.2
21.4
23.7
23.0
22.3
21.7

Electricity generation – black coal, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, WA
0.0
0.2
0.5
0.7
1.2
1.4
1.6
1.9
2.4
2.3
2.2
2.1

Electricity generation – gas, WA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, NT
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0















3. Net benefic (fuel savings less capital efficiency loss) ($m deviations)

Electricity generation – black coal, QLD
0.0
-0.2
-0.4
-0.7
-0.6
-0.7
-0.8
-0.8
-1.1
-1.0
-1.0
-1.1

Electricity generation – pet prods, QLD
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, NSW
0.0
0.7
1.5
1.5
1.2
1.7
3.9
2.6
3.7
4.1
4.2
4.4

Electricity generation – brown coal, VIC
0.0
-0.9
-1.6
-2.5
-3.4
-4.2
-5.0
-5.9
-6.7
-6.0
-5.4
-4.7

Electricity generation – black coal, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, WA
0.0
0.7
1.4
2.1
3.4
4.1
4.7
5.4
6.6
6.7
6.7
6.8

Electricity generation – gas, WA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, NT
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Total
0.0
0.3
0.9
0.5
0.6
0.9
2.9
1.3
2.4
3.7
4.6
5.4

Table 9b: Immediate Net Benefit of the Efficiency Standards Measure (annual cumulative deviations from base)

Variable
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12 onwards

1. Cost savings arising from improved fuel efficiency ($m deviations)













Electricity generation – black coal, QLD
0.0
0.9
1.8
2.8
3.7
4.6
5.5
6.2
6.9
6.9
6.9
6.9

Electricity generation – pet prods, QLD
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, NSW
0.0
2.3
4.6
5.0
4.8
6.8
11.0
9.6
11.4
11.9
11.7
11.8

Electricity generation – brown coal, VIC
0.0
4.0
8.0
9.0
10.1
14.1
17.9
19.0
20.1
20.1
20.1
20.1

Electricity generation – black coal, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, WA
0.0
0.9
1.9
2.8
4.6
5.5
6.4
7.2
8.9
8.9
8.9
8.9

Electricity generation – gas, WA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, NT
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0















2. Additional cost associated with reduced average efficiency of capital ($m deviations)













Electricity generation – black coal, QLD
0.0
0.0
0.9
1.9
2.9
3.8
4.7
5.6
6.3
7.0
7.0
7.0

Electricity generation – pet prods, QLD
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, NSW
0.0
0.0
0.9
1.8
2.1
2.3
3.2
4.2
4.4
4.6
4.5
4.4

Electricity generation – brown coal, VIC
0.0
0.0
1.6
3.2
3.6
4.0
5.7
7.3
7.6
8.0
7.7
7.5

Electricity generation – black coal, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, WA
0.0
0.0
0.2
0.5
0.7
1.0
0.9
0.9
0.9
1.1
0.8
0.4

Electricity generation – gas, WA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, NT
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0















3. Net benefic (fuel savings less capital efficiency loss) ($m deviations)

Electricity generation – black coal, QLD
0.0
0.9
0.9
0.8
0.8
0.8
0.8
0.6
0.6
-0.1
-0.1
-0.1

Electricity generation – pet prods, QLD
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, NSW
0.0
2.3
3.7
3.1
2.8
4.5
7.8
5.4
7.0
7.2
7.2
7.4

Electricity generation – brown coal, VIC
0.0
4.0
6.3
5.8
6.5
10.1
12.2
11.7
12.5
12.2
12.4
12.7

Electricity generation – black coal, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, WA
0.0
0.9
1.6
2.3
3.9
4.5
5.4
6.3
8.1
7.8
8.2
8.5

Electricity generation – gas, WA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, NT
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Total
0.0
8.2
12.6
12.1
13.9
19.9
26.2
24.0
28.1
27.1
27.7
28.4

Table 9c: Immediate Net Benefit of the Efficiency Standards Measure (annual cumulative deviations from base)

Variable
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12 onwards

1. Cost savings arising from improved fuel efficiency ($m deviations)













Electricity generation – black coal, QLD
0.0
0.8
1.5
2.2
2.9
3.7
4.4
5.0
5.5
5.5
5.5
5.5

Electricity generation – pet prods, QLD
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, NSW
0.0
1.7
3.3
3.6
3.5
5.0
8.0
7.0
8.3
8.6
8.5
8.6

Electricity generation – brown coal, VIC
0.0
1.1
2.2
2.2
2.2
3.2
4.2
4.3
4.3
4.3
4.3
4.3

Electricity generation – black coal, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, WA
0.0
0.9
1.9
2.8
4.6
5.5
6.4
7.2
8.9
8.9
8.9
8.9

Electricity generation – gas, WA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, NT
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0















2. Additional cost associated with reduced average efficiency of capital ($m deviations)













Electricity generation – black coal, QLD
0.0
0.8
1.5
2.3
3.1
3.8
4.5
5.1
5.6
5.6
5.6
5.6

Electricity generation – pet prods, QLD
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, NSW
0.0
1.0
1.9
2.1
2.3
3.2
4.1
4.3
4.6
4.5
4.3
4.2

Electricity generation – brown coal, VIC
0.0
0.5
0.9
0.9
0.8
1.3
1.7
1.7
1.6
1.6
1.5
1.5

Electricity generation – black coal, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, WA
0.0
0.2
0.5
0.7
1.2
1.4
1.6
1.9
2.4
2.3
2.2
2.1

Electricity generation – gas, WA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, NT
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0















3. Net benefic (fuel savings less capital efficiency loss) ($m deviations)

Electricity generation – black coal, QLD
0.0
0.0
0.0
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
0.0
-0.1
-0.1

Electricity generation – pet prods, QLD
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, NSW
0.0
0.7
1.5
1.5
1.2
1.7
3.9
2.6
3.7
4.1
4.2
4.4

Electricity generation – brown coal, VIC
0.0
0.6
1.3
1.3
1.4
1.9
2.5
2.6
2.7
2.7
2.8
2.8

Electricity generation – black coal, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, SA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – black coal, WA
0.0
0.7
1.4
2.1
3.4
4.1
4.7
5.4
6.6
6.7
6.7
6.8

Electricity generation – gas, WA
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Electricity generation – gas, NT
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Total
0.0
2.1
4.2
4.9
5.9
7.6
11.0
10.5
12.9
13.5
13.7
13.9
































































































































































































































































































































































































































































































Table 10a-10: (Broad Industry Sectors + Residential) by Region: levels changes in emissions (kT = Gg) at 2015-16 relative to base

Sector/Residential
NSW
VIC
QLD
SA
WA
TAS
NT
ACT
AUS

1. Agriculture
-8
-3
-10
-3
-7
8
0
0
-22

2. Mining
-4
-214
-9
-1
-21
0
-1
0
-251

3. Manufacturing
-2
2
10
0
2
-3
-1
0
8

4. Electricity generation
-669
-1828
-329
-2
-380
0
0
0
-3208

5. Transport services
-3
-2
-2
0
-1
12
0
0
4

6. Construction
0
0
0
0
0
0
0
0
0

7. Community services
1
3
-6
0
-5
4
0
0
-3

8. Residential
1
2
1
0
0
1
0
0
5

Total
-683
-2041
-344
-6
-412
22
-3
0
-3467

Table 11a-10: (Broad Industry Sectors + Residential) by Fuel and Activity:
levels changes in emissions (kT = Gg) at 2015-16 relative to base

Sector/Residential
Black coal
Natural gas
Brown coal
Petrol
Activity
Total

1. Agriculture
0
0
0
-1
-21
-22

2. Mining
-14
-8
0
-1
-228
-251

3. Manufacturing
1
0
0
-1
8
8

4. Electricity generation
-1338
-45
-1824
0
0
-3208

5. Transport services
1
0
0
3
0
4

6. Construction
0
0
0
0
0
0

7. Community services
0
-6
0
1
2
-3

8. Residential
0
3
0
2
0
5

Total
-1350
-56
-1824
2
-239
-3467

Table 12a-10: (Industry + Residential) by Region: levels changes in emissions (kT = Gg) at 2015-16 relative to base

Industry/Residential
NSW
VIC
QLD
SA
WA
TAS
NT
ACT
AUS

Agriculture
-9
-4
-10
-3
-7
0
0
0
-33

Forestry
1
1
1
0
1
7
0
0
11

Iron ore
0
0
0
0
0
0
0
0
0

Non-iron ore
0
0
0
0
0
0
0
0
-1

Black coal
-4
0
-7
-1
-17
0
0
0
-30

Crude oil
0
0
0
0
0
0
-1
0
-1

Natural gas
0
0
-2
0
-3
0
0
0
-5

Brown coal
0
-214
0
0
0
0
0
0
-214

Food, beverages and tobacco
0
0
0
0
0
0
0
0
0

Textiles, clothing and footwear
0
0
0
0
0
0
0
0
0

Wood and paper products
0
0
0
0
0
0
0
0
0

Chemical products excl. Petrol
0
0
0
0
0
0
0
0
0

Petroleum products
0
0
0
0
0
0
0
0
0

Non-metal construction materials excl. Cement
0
0
0
0
0
0
0
0
0

Cement
0
0
0
0
0
-1
0
0
0

Iron and steel
-1
0
0
0
0
0
0
0
-1

Alumina and aluminium
0
1
11
0
3
-1
-1
0
13

Other metal products
-1
0
0
0
-2
0
0
0
-3

Motor vehicles and parts
0
0
0
0
0
0
0
0
0

Other manufacturing
0
0
0
0
0
0
0
0
0

Electricity generation – black coal
-664
0
-311
-1
-362
0
0
0
-1338

Electricity generation – brown coal
0
-1824
0
0
0
0
0
0
-1824

Electricity generation – gas
-4
-4
-18
-1
-18
0
0
0
-45

Electricity generation – petroleum products
0
0
0
0
0
0
0
0
0

Electricity generation – other (mainly hydro)
0
0
0
0
0
0
0
0
0

Electricity supply
0
0
0
0
0
0
0
0
0

Urban gas distribution
0
2
-6
0
-5
0
0
0
-8

Water and sewerage services
0
0
0
0
0
0
0
0
0

Construction services
0
0
0
0
0
0
0
0
0

Wholesale trade, retail trade, accommodation
0
0
0
0
0
1
0
0
1

Road transport services
0
0
0
0
0
0
0
0
-1

Other transport services
-3
-2
-2
0
-1
12
0
0
4

Communication services
0
0
0
0
0
0
0
0
1

Financial and business services
0
0
0
0
0
0
0
0
0

Dwelling ownership
0
0
0
0
0
0
0
0
0

Public services
0
0
0
0
0
0
0
0
1

Other services
0
1
0
0
0
2
0
0
2

Residential
1
2
1
0
0
1
0
0
5

Total
-683
-2041
-344
-6
-412
22
-3
0
-3467

Table 10b: (Broad Industry Sectors + Residential) by Region: levels changes in emissions (kT = Gg) at 2015-16 relative to base

Sector/Residential
NSW
VIC
QLD
SA
WA
TAS
NT
ACT
AUS

1. Agriculture
-7
-3
-10
-2
-6
8
0
0
-20

2. Mining
-6
-128
-8
-1
-21
0
-1
0
-165

3. Manufacturing
0
2
10
0
1
-3
-1
0
9

4. Electricity generation
-723
-1067
-251
-2
-380
0
0
0
-2424

5. Transport services
-3
-1
-2
0
-1
12
0
0
5

6. Construction
0
0
0
0
0
0
0
0
0

7. Community services
1
4
-6
0
-5
4
0
0
-2

8. Residential
2
2
1
0
0
1
0
0
6

Total
-737
-1191
-265
-6
-412
22
-3
0
-2591

Table 11b: (Broad Industry Sectors + Residential) by Fuel and Activity:
levels changes in emissions (kT = Gg) at 2015-16 relative to base

Sector/Residential
Black coal
Natural gas
Brown coal
Petrol
Activity
Total

1. Agriculture
0
0
0
-1
-19
-20

2. Mining
-14
-8
0
-1
-142
-165

3. Manufacturing
2
1
0
-1
8
9

4. Electricity generation
-1315
-47
-1062
0
0
-2424

5. Transport services
1
0
0
4
0
5

6. Construction
0
0
0
0
0
0

7. Community services
0
-6
0
1
3
-2

8. Residential
0
3
0
2
0
6

Total
-1326
-57
-1062
3
-150
-2592

Table 12b: (Industry + Residential) by Region: levels changes in emissions (kT = Gg) at 2015-16 relative to base

Industry/Residential
NSW
VIC
QLD
SA
WA
TAS
NT
ACT
AUS

Agriculture
-8
-3
-10
-3
-7
0
0
0
-31

Forestry
1
1
1
0
1
7
0
0
11

Iron ore
0
0
0
0
0
0
0
0
0

Non-iron ore
0
0
0
0
0
0
0
0
-1

Black coal
-6
0
-6
-1
-17
0
0
0
-31

Crude oil
0
1
0
0
0
0
-1
0
-1

Natural gas
0
-1
-2
0
-3
0
0
0
-5

Brown coal
0
-128
0
0
0
0
0
0
-128

Food, beverages and tobacco
0
0
0
0
0
0
0
0
0

Textiles, clothing and footwear
0
0
0
0
0
0
0
0
0

Wood and paper products
0
0
0
0
0
0
0
0
0

Chemical products excl. Petrol
0
0
0
0
0
0
0
0
0

Petroleum products
0
0
0
0
0
0
0
0
0

Non-metal construction materials excl. Cement
0
0
0
0
0
0
0
0
0

Cement
0
1
0
0
0
-1
0
0
0

Iron and steel
-1
0
0
0
0
0
0
0
-1

Alumina and aluminium
0
1
11
0
3
-1
-1
0
13

Other metal products
-1
0
0
0
-2
0
0
0
-3

Motor vehicles and parts
0
0
0
0
0
0
0
0
0

Other manufacturing
0
0
0
0
0
0
0
0
0

Electricity generation – black coal
-716
0
-235
-1
-362
0
0
0
-1315

Electricity generation – brown coal
0
-1062
0
0
0
0
0
0
-1062

Electricity generation – gas
-7
-5
-16
-1
-18
0
0
0
-47

Electricity generation – petroleum products
0
0
0
0
0
0
0
0
0

Electricity generation – other (mainly hydro)
0
0
0
0
0
0
0
0
0

Electricity supply
0
0
0
0
0
0
0
0
0

Urban gas distribution
0
2
-6
0
-5
0
0
0
-8

Water and sewerage services
0
0
0
0
0
0
0
0
0

Construction services
0
0
0
0
0
0
0
0
0

Wholesale trade, retail trade, accommodation
0
0
0
0
0
1
0
0
1

Road transport services
0
0
0
0
0
0
0
0
0

Other transport services
-2
-1
-2
0
-1
12
0
0
5

Communication services
0
0
0
0
0
0
0
0
1

Financial and business services
0
0
0
0
0
0
0
0
0

Dwelling ownership
0
0
0
0
0
0
0
0
0

Public services
0
0
0
0
0
0
0
0
1

Other services
0
1
0
0
0
2
0
0
3

Residential
2
2
1
0
0
1
0
0
6

Total
-737
-1191
-265
-6
-412
22
-3
0
-2591

Table 10c-0: (Broad Industry Sectors + Residential) by Region: levels changes in emissions (kT = Gg) at 2015-16 relative to base

Sector/Residential
NSW
VIC
QLD
SA
WA
TAS
NT
ACT
AUS

1. Agriculture
-6
-4
-9
-3
-6
8
0
0
-21

2. Mining
-3
-57
-7
-1
-20
0
-1
0
-89

3. Manufacturing
-1
-1
10
0
3
-3
-1
0
7

4. Electricity generation
-667
-480
-200
0
-379
0
0
0
-1727

5. Transport services
-3
-2
-2
0
-1
12
0
0
5

6. Construction
0
0
0
0
0
0
0
0
0

7. Community services
1
2
-4
0
-5
4
0
0
-3

8. Residential
1
1
1
0
0
1
0
0
4

Total
-679
-542
-211
-4
-408
22
-3
0
-1825

Table 11c-0: (Broad Industry Sectors + Residential) by Fuel and Activity:
levels changes in emissions (kT = Gg) at 2015-16 relative to base

Sector/Residential
Black coal
Natural gas
Brown coal
Petrol
Activity
Total

1. Agriculture
0
0
0
-1
-20
-21

2. Mining
-12
-3
0
-1
-73
-89

3. Manufacturing
1
0
0
-1
7
7

4. Electricity generation
-1211
-36
-480
0
0
-1727

5. Transport services
1
0
0
4
0
5

6. Construction
0
0
0
0
0
0

7. Community services
0
-6
0
1
2
-3

8. Residential
0
2
0
2
0
4

Total
-1221
-43
-480
2
-84
-1825

Table 12c-0: (Industry + Residential) by Region: levels changes in emissions (kT = Gg) at 2015-16 relative to base

Industry/Residential
NSW
VIC
QLD
SA
WA
TAS
NT
ACT
AUS

Agriculture
-7
-5
-10
-3
-6
1
0
0
-31

Forestry
1
1
1
0
1
7
0
0
10

Iron ore
0
0
0
0
0
0
0
0
0

Non-iron ore
0
0
0
0
0
0
0
0
-1

Black coal
-3
0
-5
0
-17
0
0
0
-27

Crude oil
0
0
0
0
0
0
-1
0
-1

Natural gas
0
0
-2
0
-2
0
0
0
-5

Brown coal
0
-56
0
0
0
0
0
0
-56

Food, beverages and tobacco
0
0
0
0
0
0
0
0
-1

Textiles, clothing and footwear
0
0
0
0
0
0
0
0
0

Wood and paper products
0
0
0
0
0
0
0
0
0

Chemical products excl. Petrol
0
0
0
0
0
0
0
0
0

Petroleum products
0
0
0
0
0
0
0
0
0

Non-metal construction materials excl. Cement
0
0
0
0
0
0
0
0
0

Cement
0
0
0
0
0
-1
0
0
0

Iron and steel
-1
0
0
0
0
0
0
0
-1

Alumina and aluminium
0
-1
11
0
4
-1
-1
0
12

Other metal products
-1
-1
0
0
-1
0
0
0
-3

Motor vehicles and parts
0
0
0
0
0
0
0
0
0

Other manufacturing
0
0
0
0
0
0
0
0
0

Electricity generation – black coal
-662
0
-187
0
-362
0
0
0
-1211

Electricity generation – brown coal
0
-480
0
0
0
0
0
0
-480

Electricity generation – gas
-5
-1
-13
0
-18
0
0
0
-36

Electricity generation – petroleum products
0
0
0
0
0
0
0
0
0

Electricity generation – other (mainly hydro)
0
0
0
0
0
0
0
0
0

Electricity supply
0
0
0
0
0
0
0
0
0

Urban gas distribution
0
1
-4
0
-5
0
0
0
-7

Water and sewerage services
0
0
0
0
0
0
0
0
0

Construction services
0
0
0
0
0
0
0
0
0

Wholesale trade, retail trade, accommodation
0
0
0
0
0
1
0
0
1

Road transport services
0
0
0
0
0
0
0
0
0

Other transport services
-2
-2
-1
0
-1
12
0
0
5

Communication services
0
0
0
0
0
0
0
0
1

Financial and business services
0
0
0
0
0
0
0
0
0

Dwelling ownership
0
0
0
0
0
0
0
0
0

Public services
0
0
0
0
0
0
0
0
0

Other services
0
0
0
0
0
2
0
0
2

Residential
1
1
1
0
0
1
0
0
4

Total
-679
-542
-211
-4
-408
22
-3
0
-1825















































































































































































































































































































































































































































































































































































































































































� The numbers in Tables 8a, 8b and 8c were compiled by McLennan Magasanik Associates.


� The percentage change in real GNE is the weighted average of percentage changes in real private consumption, real public consumption and real investment.
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