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Table 5: Reference case natural gas consumption

Units 2005
Low Energy Price High Energy Price

2010 2015 2020 2010 2015 2020

Demand Sectors 

Residential PJ 84 78 80 89 71 61 63

Commercial PJ 59 64 74 85 62 65 70

Transportation PJ 2 1 0 0 1 0 0

Manufacturing Industry PJ 93 87 93 101 80 69 62

Supply Sectors

Electricity Generation PJ 17 47 56 55 37 47 51

Petroleum Refining PJ 1 2 3 4 2 2 2

Crude Oil PJ 4 3 3 2 3 3 2

Natural Gas PJ 111 105 106 95 104 102 91

Coal Mining PJ 2 2 2 1 1 1 1

Ethanol PJ 0 0 0 0 0 0 0

Biodiesel PJ 0 0 0 0 0 0 0

Total PJ 373 389 417 433 362 352 343

Table 6: Reference case refined petroleum product consumption

Units 2005 Low Energy Price High Energy Price

2010 2015 2020 2010 2015 2020

Demand Sectors

Residential PJ 0 1 1 2 1 1 2

Commercial PJ 4 3 4 4 3 3 4

Transportation PJ 357 396 430 460 376 389 408

Manufacturing Industry PJ 21 16 16 16 16 18 19

Supply Sectors

Electricity Generation PJ 0 0 0 0 0 0 0

Petroleum Refining PJ 8 11 14 16 9 10 12

Crude Oil PJ 1 1 1 1 1 1 1

Natural Gas PJ 11 11 13 13 11 13 13

Coal Mining PJ 12 11 12 12 11 13 13

Ethanol PJ 0 0 0 0 0 0 0

Biodiesel PJ 0 0 0 0 0 0 0

Total PJ 415 451 491 524 430 449 471
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Table 7: Reference case electricity consumption

Units 2005
Low Energy Price High Energy Price

2010 2015 2020 2010 2015 2020

Demand Sectors

Residential PJ 62 73 79 82 78 90 96

Commercial PJ 60 69 77 85 69 78 87

Transportation PJ 0 1 1 1 1 1 1

Manufacturing Industry PJ 100 104 105 105 108 120 131

Supply Sectors

Electricity Generation PJ 0 0 0 0 0 0 0

Petroleum Refining PJ 1 1 1 0 1 1 0

Crude Oil PJ 0 0 0 0 0 0 0

Natural Gas PJ 5 5 6 6 5 7 7

Coal Mining PJ 1 1 1 1 1 1 1

Ethanol PJ 0 0 0 0 0 0 0

Biodiesel PJ 0 0 0 0 0 0 0

Total PJ 229 253 270 281 263 298 324

Based on total energy consumption as well as process emissions in the industrial sector and energy supply sectors, 
we show our calculated greenhouse gas emissions associated with the reference case forecast in Table 8.

Table 8: Reference case greenhouse gas emissions

Units 2005
Low Energy Price (L-Ref) High Energy Price (H-Ref)

2010 2015 2020 2010 2015 2020

Demand Sectors

Residential Mt CO2e 4.4 4.1 4.3 4.8 3.8 3.3 3.4

Commercial Mt CO2e 3.2 3.5 4.0 4.6 3.4 3.6 3.8

Transportation Mt CO2e 25.6 28.4 30.7 32.9 27.0 27.8 29.2

Manufacturing Industry Mt CO2e 9.5 9.0 9.3 9.8 8.4 7.9 7.6

Waste and Agrosystems Mt CO2e 6.0 6.3 6.5 6.7 6.3 6.5 6.7

Supply Sectors

Electricity Generation Mt CO2e 0.9 2.4 5.5 5.3 1.9 8.3 9.3

Petroleum Refining Mt CO2e 0.5 0.8 1.0 1.2 0.6 0.7 0.9

Crude Oil Mt CO2e 0.7 0.7 0.5 0.4 0.7 0.5 0.4

Natural Gas Mt CO2e 11.1 10.8 11.4 10.7 10.7 11.2 10.4

Coal Mining Mt CO2e 2.1 2.1 2.3 2.2 2.1 2.4 2.5

Ethanol Mt CO2e 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Biodiesel Mt CO2e 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Mt CO2e 64.3 68.0 75.5 78.7 64.8 72.3 74.3
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Table 8 shows that in the absence of new policies to control greenhouse gas emissions, emissions are expected to 
grow from current levels in both energy price scenarios. However, the growth in greenhouse gas emissions is more 
moderate in the high energy price scenario – emissions grow by 16% between 2005 and 2020 in the high energy 
price scenario, and by 22% in the low energy price scenario. In the low energy price scenario, greenhouse gas 
emissions increase in all sectors of British Columbia’s economy except natural gas and oil extraction. The transpor-
tation sector contributes the greatest increase in emissions in this scenario. In the high energy price scenario, many 
sectors experience a decline in greenhouse gas emissions; however the decline is offset by a substantial increase in 
emissions from the electricity sector.

Figure 1 and Figure 2 illustrate the utility generation of electricity by fuel type in the low and high energy price 
scenarios, respectively. The supply of electricity is met mostly by renewable sources – primarily hydroelectricity 
with some wind. In the absence of any regulatory policy, we also project an increase in the electricity generated 
from fossil fuels – coal and natural gas. The high energy price scenario shows a greater increase in electricity gen-
eration from coal, because the price for natural gas is much more sensitive to the higher world prices for energy. 
The price for natural gas in the high energy price scenario is approximately $4/GJ higher than the low energy 
price scenario, whereas the price for coal is only $0.6/GJ higher, therefore discouraging electricity generation from 
natural gas.

Figure 1: Utility generation of electricity by fuel type in L-Ref
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Figure 2: Utility generation of electricity by fuel type in H-Ref
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The reference case in context

Figure 3 compares the total greenhouse gas emissions reported in this reference case to the forecasts by the NEB 
in Canada’s Energy Future 2007, and a recent forecast by Informetrica Ltd. prepared for the federal government. 
The figures show that the results from CIMS are similar to other efforts to project the greenhouse gas emissions 
from British Columbia. The NEB forecast shows British Columbia’s greenhouse gas emissions increasing from 51 Mt 
CO2e in 1990 to 80 Mt and 73 Mt in 2020, in the “Continuing Trends” and “Fortified Islands” scenarios respectively. 
The results from CIMS show greenhouse gas emissions increasing to 79 Mt and 74 Mt in 2020 in the low and high 
energy price scenarios – which use the energy prices from the “Continuing Trends” and “Fortified Islands” scenarios, 
respectively. The difference between the forecasts from CIMS and the NEB is due primarily to higher emissions 
growth from electricity generation.

Figure 3: Reference case greenhouse gas emissions
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Quantitative policy analysis
This section provides a quantitative analysis of the greenhouse gas mitigation policies that have been announced 
by the government of British Columbia. The policy scenario in this section includes most of the key policies that 
have been announced as a part of British Columbia’ Climate Action Plan. The policies included in this analysis are 
not a comprehensive list of the announced policies. Additionally, the policies as simulated do not always cor-
respond perfectly to the way the policy will finally be implemented. For example, the carbon tax on combustion 
greenhouse gas emissions will rise in one year increments when it is implemented. In CIMS, we have approximated 
the projected rise in the carbon tax by increasing it in five year increments, because CIMS solves in five-year 
increments.

We provide the policy scenario under two assumptions about future energy prices. The scenarios with low energy 
prices are labelled “L”, and the scenario labelled “H” use high energy prices. In the figures, the policy scenario is 
labelled “AP”, so the policy scenario with low energy prices is labelled “L-AP”.

The policies simulated in the announced policies scenario include:

Revision to the residential building code. British Columbia has introduced changes to the Building Code ��
that will require all new houses to meet new energy efficiency standards equivalent to EnerGuide 77, 
effective September 2008. The Building Code will also be updated periodically to increase efficiency 
requirements. The quantitative analysis incorporates this policy by modelling a requirement that new 
houses built after 2010 must have an EnerGuide rating of at least 80, which represents an energy efficiency 
improvement of roughly 27 to 30 percent compared to current standard practice.6 

Provincial sales tax exemption for energy efficient household technologies. We model a policy that ��
exempts ENERGY STAR residential refrigerators, clothes washers and freezers, efficient natural gas water 
heaters and electric power assisted bicycles from the provincial sales tax.

B.C. LiveSmart program. We model a policy where the government of British Columbia provides funding ��
to double the size of subsidies provided under the federal ecoENERGY Retrofit program. The federal 
ecoENERGY Retrofit program provides subsidies to several energy efficient technologies available in the 
residential sector. 

Revision to the commercial building code. We model a policy that requires new commercial buildings ��
built after 2010 to meet ASHRAE 90.1-2004 standards, which represent an energy efficiency improvement 
of roughly 10% compared to the current standard practice. Additionally, all new commercial buildings 
built for the public sector are required to meet LEED Gold™ standards. The analysis includes continuous 
improvement in building codes after 2015.7 

Vehicle emissions standard for new vehicles. We model a policy that requires the average greenhouse gas ��
intensity of new vehicles sold in British Columbia to be less than a specified level. Table 9 illustrates the 
standard simulated for this project, and compares it to California’s vehicle emissions standard (on which 
the policy modelled here is based).

6	  The Natural Resources Canada rates residential buildings on a scale of 0 to 100. A typical new house would achieve an EnerGuide rating of between 
66 and 74, whereas an advanced house that does not require any purchased energy would achieve an EnerGuide rating of 100. A house that attains an 
EnerGuide rating of 80 or higher is considered to be highly energy efficient (Natural Resources Canada, 2007).

7	  While commercial buildings can achieve LEED™ certification by incorporating several environmental improvements (e.g.: improvements to waste 
management or a reduction in water use), we only model the standard’s effect on energy intensity (Canada Green Building Council, 2007).
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Table 9: Maximum average fleet greenhouse gas standard modelled in this report

Year

Maximum average fleet greenhouse gas standard (g CO2/km)

Proposed Regulation in California
Modeled in CIMSPassenger Cars /  

Small Trucks
Large Trucks

2011 166 243

172

2012 145 225

2013 142 221

2014 138 218

2015 133 213

2016 128 207

139

2017 121 193

2018 115 177

2019 112 168

2020 109 165

Source: Air Resources Board, California Environmental Protection Agency, 2008.

Improvements to public transit. The government of British Columbia has committed to investing $14 ��
billion until 2020 to expand transit ridership and to purchase clean transit technologies. To simulate this 
policy, we exogenously specify that these initiatives will increase transit ridership by a minimum of 100% 
in 2020 from 2005 levels. The increase in ridership may exceed 100% if other policies, such as the vehicle 
emissions standard, encourage mode switching to public transit. 90% of the increase in transit ridership 
is met by an increase in light rapid transit technology (i.e., the same technology used by the Sky-Train in 
Vancouver). The remaining 10% increase in transit ridership is met by increased bus service. In order to 
simulate the purchase of clean transit technologies, we simulate a $1.6 billion investment in new clean 
technology buses between 2011 and 2020.

Sales tax exemption for low emission vehicles. Low emissions vehicles (e.g., hybrid cars) sold in British ��
Columbia receive a sales tax exemption equal to $2,000 (2005$).

Increase the renewable content of gasoline and diesel fuels. We simulate a policy that requires gasoline ��
and diesel fuel sold in British Columbia to have 5% renewable content by volume after 2010, and 10% 
renewable content by energy in 2020. The renewable fuel standard applies to all sectors that consume 
diesel and gasoline for transportation purposes. 

Zero emissions standard for new electricity generation facilities. All electricity generation in British ��
Columbia is required to have zero net emissions by 2016. The sector has the option of purchasing offsets 
to cover unabated emissions. Additionally, the construction of any coal-fired generation stations must 
employ carbon capture and storage.

Emissions cap-and-trade for large industrial emitters. After 2012, large industrial emitters participate in ��
an emissions trading system provided under the Western Climate Initiative; therefore, the selling price 
for emissions permits within British Columbia will be equal to the price of emissions permits within 
the trading system under the Western Climate Initiative. In Table 10 we show the market clearing price 
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of emissions permits we assumed for the cap-and-trade system. Table 10 shows the expected price of 
emissions permits after 2020, because firms make investments in CIMS with some anticipation of projected 
future emissions prices. Therefore, the emissions price that firms expect in the future may influence the 
decisions they make in the present.

Table 10: Price of emissions permits in industrial cap-and-trade ($2005 CDN/tonne CO2e)

2011-2015 2016-2020 2021-2025 2026-2030

Emissions Price $25 $50 $100 $150

Carbon tax on combustion greenhouse gas emissions. We model a tax on all combustion sources of green-��
house gas emissions starting in 2008. In 2008, the carbon tax is set at $10/tonne CO2e, and is scheduled 
to rise in $5/tonne CO2e increments until 2012. Between 2008 and 2012, the tax is applied to all sectors of 
the economy. The government has stated that the carbon tax will be integrated with the cap-and-trade 
system. This is reflected in the analysis by applying cap and trade to the large industrial emitters and the 
carbon tax to the rest of the economy. We model that the revenue from the carbon tax will be recycled, so 
that the tax is revenue neutral. 

Regulation on landfill gas. We simulate a policy that requires landfills in British Columbia to capture and ��
flare landfill gas by 2015.

Energy Funds. We simulate the Innovative Clean Energy Fund and Bioenergy Network through govern-��
ment investments of $50 million in innovative technologies that are expected to reduce emissions. We 
divide the investment among zero emissions technologies in the electricity generation, commercial, 
residential and manufacturing sectors.

Remove provincial sales tax exemption for coal and coke. We model a policy that removes the exemption ��
from the provincial sales tax exemption for coal and coke.

Emissions projection from the announced policies

Figure 4 shows the projected effect of the announced policies on greenhouse gas emissions in British Columbia.

Figure 4: Greenhouse gas emissions project with announced policies
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Table 11 shows the emissions reductions from the policy by sector for each energy price scenario. The values in 
the table represent a reduction from the reference case in a given year (e.g., greenhouse gas emissions from the 
commercial sector are reduced by 0.9 Mt CO2e in 2020 from the reference case in 2020 in the low energy prices 
scenario). The reductions for the participants in the emissions cap-and-trade system represent reductions attained 
domestically, not reductions attained elsewhere from purchasing emissions permits.

Table 11: Annual emissions reductions from announced policies by sector (Mt CO2e)

Units
Low Energy Price High Energy Price

2010 2015 2020 2010 2015 2020

Demand Sectors    

Residential Mt CO2e 0.0 0.3 0.5 0.0 0.3 0.5

Commercial Mt CO2e 0.0 0.2 0.9 0.0 0.1 0.7

Transportation Mt CO2e 1.9 3.3 6.0 1.2 2.4 4.7

Manufacturing Industry Mt CO2e 0.3 0.9 1.4 0.1 0.5 1.0

Waste and Agrosystems Mt CO2e 0.0 1.7 2.1 0.0 1.7 2.1

Supply Sectors     

Electricity Generation Mt CO2e 1.6 4.8 4.8 1.2 7.7 8.9

Petroleum Refining Mt CO2e 0.2 0.4 0.6 0.1 0.3 0.5

Crude Oil Mt CO2e 0.0 0.0 0.4 0.0 0.0 0.3

Natural Gas Mt CO2e 0.0 0.5 3.5 0.1 0.5 3.5

Coal Mining Mt CO2e 0.0 0.2 0.2 0.0 0.3 0.4

Ethanol Mt CO2e -0.3 -0.3 -0.5 -0.3 -0.3 -0.4

Biodiesel Mt CO2e -0.1 -0.1 -0.2 -0.1 -0.1 -0.2

Electricity Generation Offsets Mt CO2e 0.0 0.0 0.5 0.0 0.0 0.5

Total Mt CO2e 3.7 11.8 19.9 2.4 13.4 21.9

We also modelled an additional policy scenario where the price of crude oil remains at $US 120/barrel throughout 
the simulation period. In this policy scenario, greenhouse gas emissions decline in 2020 are more than 4 MT lower 
than emissions in H-AP. 

 Appendix – The CIMS Model

Introduction to the CIMS model

CIMS has a detailed representation of technologies that produce goods and services throughout the economy and 
attempts to simulate capital stock turnover and choice between these technologies realistically. It also includes a 
representation of equilibrium feedbacks, such that supply and demand for energy intensive goods and services 
adjusts to reflect policy.

CIMS simulations reflect the energy, economic and physical output, greenhouse gas emissions, and CAC emissions 
from its sub-models as shown in Table 12. CIMS does not include solvent, or hydrofluorocarbon (HFC) emissions. 
CIMS covers nearly all CAC emissions in Canada except those from open sources (like forest fires, soils, and dust 
from roads).
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Table 12: Sector Sub-models in CIMS

Sector BC Alberta Sask. Manitoba Ontario Quebec Atlantic

Residential        

Commercial/Institutional        

Transportation        

Personal        

Freight        

Industry

Chemical Products     

Industrial Minerals      

Iron and Steel   

Non-Ferrous Metal Smelting*      

Metals and Mineral Mining       

Other Manufacturing        

Pulp and Paper      

Energy Supply

Coal Mining     

Electricity Generation        

Natural Gas Extraction        

Petroleum Crude Extraction      

Petroleum Refining       

Ethanol        

Biodiesel        

Agriculture & Waste       

* Metal smelting includes Aluminium.

Model structure and simulation of capital stock turnover

As a technology vintage model, CIMS tracks the evolution of capital stocks over time through retirements, retrofits, 
and new purchases, in which consumers and businesses make sequential acquisitions with limited foresight about 
the future. This is particularly important for understanding the implications of alternative time paths for emissions 
reductions. The model calculates energy costs (and emissions) for each energy service in the economy, such as 
heated commercial floor space or person kilometres travelled. In each time period, capital stocks are retired ac-
cording to an age-dependent function (although retrofit of un-retired stocks is possible if warranted by changing 
economic conditions), and demand for new stocks grows or declines depending on the initial exogenous forecast 
of economic output, and then the subsequent interplay of energy supply-demand with the macroeconomic 
module. A model simulation iterates between energy supply-demand and the macroeconomic module until 
energy price changes fall below a threshold value, and repeats this convergence procedure in each subsequent 
five-year period of a complete run.

CIMS simulates the competition of technologies at each energy service node in the economy based on a 
comparison of their life cycle cost (LCC) and some technology-specific controls, such as a maximum market share 
limit in the cases where a technology is constrained by physical, technical or regulatory means from capturing 
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all of a market. Instead of basing its simulation of technology choices only on financial costs and social discount 
rates, CIMS applies a definition of LCC that differs from that of bottom-up analysis by including intangible costs 
that reflect consumer and business preferences and the implicit discount rates revealed by real-world technology 
acquisition behaviour.

1. Equilibrium feedbacks in CIMS

CIMS is an integrated, energy-economy equilibrium model that simulates the interaction of energy supply-demand 
and the macroeconomic performance of key sectors of the economy, including trade effects. Unlike most comput-
able general equilibrium models, however, the current version of CIMS does not equilibrate government budgets 
and the markets for employment and investment. Also, its representation of the economy’s inputs and outputs is 
skewed toward energy supply, energy intensive industries, and key energy end-uses in the residential, commercial/
institutional and transportation sectors.

CIMS estimates the effect of a policy by comparing a business-as-usual forecast to one where the policy is added 
to the simulation. The model solves for the policy effect in two phases in each run period. In the first phase, an 
energy policy (e.g., ranging from a national emissions price to a technology specific constraint or subsidy, or some 
combination thereof ) is first applied to the final goods and services production side of the economy, where goods 
and services producers and consumers choose capital stocks based on CIMS’ technological choice functions. Based 
on this initial run, the model then calculates the demand for electricity, refined petroleum products and primary 
energy commodities, and calculates their cost of production. If the price of any of these commodities has changed 
by a threshold amount from the business-as-usual case, then supply and demand are considered to be out of 
equilibrium, and the model is re-run based on prices calculated from the new costs of production. The model will 
re-run until a new equilibrium set of energy prices and demands is reached. Figure 5 provides a schematic of this 
process. For this project, while the quantities produced of all energy commodities were set endogenously using 
demand and supply balancing, endogenous pricing was used only for electricity and refined petroleum products; 
natural gas, crude oil and coal prices remained at exogenously forecast levels (described later in this section), since 
Canada is assumed to be a price-taker for these fuels.
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Figure 5: CIMS energy supply and demand flow model
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In the second phase, once a new set of energy prices and demands under policy has been found, the model 
measures how the cost of producing traded goods and services has changed given the new energy prices and 
other effects of the policy. For internationally traded goods, such as lumber and passenger vehicles, CIMS adjusts 
demand using price elasticities that provide a long-run demand response that blends domestic and international 
demand for these goods (the “Armington” specification).8 Freight transportation is driven by changes in the com-
bined value added of the industrial sectors, while personal transportation is adjusted using a personal kilometres-
travelled elasticity (-0.02). Residential and commercial floor space is adjusted by a sequential substitution of home 
energy consumption vs. other goods (0.5), consumption vs. savings (1.29) and goods vs. leisure (0.82). If demand 
for any good or service has shifted more than a threshold amount, supply and demand are considered to be out 
of balance and the model re-runs using these new demands. The model continues re-running until both energy 
and goods and services supply and demand come into balance, and repeats this balancing procedure in each 
subsequent five-year period of a complete run.

Empirical basis of parameter values

Technical and market literature provide the conventional bottom-up data on the costs and energy efficiency of 
new technologies. Because there are few detailed surveys of the annual energy consumption of the individual 
capital stocks tracked by the model (especially smaller units), these must be estimated from surveys at different 
levels of technological detail and by calibrating the model’s simulated energy consumption to real-world aggre-
gate data for a base year.

8	 CIMS’ Armington elasticities are econometrically estimated from 1960-1990 data. If price changes fall outside of these historic ranges, the elasticities offer 
less certainty.
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Fuel-based greenhouse gas emissions are calculated directly from CIMS’ estimates of fuel consumption and the 
greenhouse gas coefficient of the fuel type. Process-based greenhouse gas emissions are estimated based on 
technological performance or chemical stoichiometric proportions. CIMS tracks the emissions of all types of 
greenhouse gas emissions, and reports these emissions in terms of carbon dioxide equivalents.9 

Both process-based and fuel-based CAC emissions are estimated in CIMS. Emissions factors come from the US 
Environmental Protection Agency’s FIRE 6.23 and AP-42 databases, the MOBIL 6 database, calculations based 
on Canada’s National Pollutant Release Inventory, emissions data from Transport Canada, and the California Air 
Resources Board.

Estimation of behavioural parameters is through a combination of literature review, judgment, and meta-analysis, 
supplemented with the use of discrete choice surveys for estimating models whose parameters can be transposed 
into behavioural parameters in CIMS. 

Simulating endogenous technological change with CIMS

CIMS includes two functions for simulating endogenous change in individual technologies’ characteristics in 
response to policy: a declining capital cost function and a declining intangible cost function. The declining 
capital cost function links a technology’s financial cost in future periods to its cumulative production, reflecting 
economies-of-learning and scale (e.g., the observed decline in the cost of wind turbines as their global cumulative 
production has risen). The declining capital cost function is composed of two additive components: one that 
captures Canadian cumulative production and one that captures global cumulative production. The declining 
intangible cost function links the intangible costs of a technology in a given period with its market share in 
the previous period, reflecting improved availability of information and decreased perceptions of risk as new 
technologies become increasingly integrated into the wider economy (e.g., the “champion effect” in markets for 
new technologies); if a popular and well respected community member adopts a new technology, the rest of the 
community becomes more likely to adopt the technology.

9	 CIMS uses the 2001 100-year global warming potential estimates from Intergovernmental Panel on Climate Change, 2001, “Climate Change 2001: The 
Scientific Basis”, Cambridge, UK, Cambridge University Press.
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Appendix J: 52 ways you can reduce your carbon footprint

Insulate your house 1.	

Conserve heat by caulking around vents and window 2.	
and door frames, sills, and joints (and any objects that 
penetrate exterior walls). 

Plug gaps around pipes, ducts, fans and vents that 3.	
go through walls, ceilings and floors from heated to 
unheated spaces. 

Install weather-stripping on windows, doors, and attic 4.	
hatches. 

Apply shrink-film to windows and glass doors. 5.	

Move furniture, rugs, and drapes away from air grills 6.	
and heating vents so that heat can circulate efficiently 
throughout the home. 

Install energy-efficient windows. 7.	

Install heavy curtains on windows and glass doors to 8.	
keep in the heat. 

On sunny days, open south facing drapes and let 9.	
the sun in, a natural source of heat. If you have large 
windows that don’t receive direct sun, keep the 
drapes closed. 

Close your drapes and blinds at night. 10.	

Close the damper in your wood-burning fireplace, 11.	
and ensure that the damper fits properly, so heat 
does not escape out the chimney. 

Turn down the heat in your home by two degrees in 12.	
the winter (and save on home cooling by turning it 
up by two degrees in the summer). 

Turn down the heat by three to five degrees Celsius at 13.	
night and while on vacation. 

Turn off the heat in your garage, and turn it on only 14.	
prior to using it. 

Install an Energy Star programmable thermostat.15.	

Use your microwave or an electric heating element 16.	
instead of a gas element when heating food. 

Buy a high-efficiency furnace with a variable speed 17.	
motor, such as one certified by EnergyStar. 

Get your furnace tuned up annually. 18.	

Wrap your water heater in an insulation blanket. 19.	

Set your water heater to 49 degrees Celsius .20.	

Install a solar water heating system to heat your 21.	
water. 

Wash your dishes in cold water when possible. 22.	

Wash your clothes in cold water. 23.	

Install low-flow shower heads and faucets. 24.	

Take shorter showers. 25.	

If washing clothes with hot water, use a front-loading 26.	
washing machine, which saves water. 

Hang your laundry to dry instead of using a gas 27.	
clothes dryer. 

Compost organic waste at home in your garden or 28.	
with a worm composter if you live in an apartment. 

Use a rake or an electric leaf blower instead of a 29.	
gas-powered one. 

If planting trees near your house, plant deciduous 30.	
trees to the south of your house. 

“Grasscycle” – leave grass clippings on your lawn 31.	
instead of bagging them and sending them to the 
landfill. 

Use your own mulch or compost on your garden 32.	
instead of buying fertilizing products. 

Walk, cycle or inline skate to work one day a week. 33.	

Replace incandescent light bulbs with compact 34.	
fluorescents. 
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Buy an electric bicycle or scooter instead of a car. This 35.	
reduces vehicle emissions.

Take transit to work one day a week (or carpool). 36.	

Join a car sharing co-operative instead of owning a 37.	
car. 

Walk or cycle with your children to school, instead of 38.	
driving. This reduces vehicle emissions. 

If driving, do many short-distance errands at once so 39.	
your engine stays warm, 

Purchase vehicle fuel mixed with renewable ethanol.40.	

Drive below 90km/hr. 41.	

While driving, drive moderately and accelerate slowly. 42.	

Maintain proper tire inflation for your car; check your 43.	
tires weekly. 

Schedule regular maintenance checks for your car. 44.	

Turn off your car instead of idling for periods longer 45.	
than 10 seconds. 

Travel by train instead of air when possible. 46.	

Buy products that are recyclable. 47.	

Buy products that have recyclable packaging. 48.	

Buy products that are reusable. 49.	

Buy good-quality, long-lasting products that you will 50.	
not have to replace so soon. 

Recycle as much waste as possible. 51.	

Plant a tree. 52.	
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Appendix K: Public Sector Energy Conservation Agreement
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Appendix L: Glossary of Terms

Adaptation: Changing behaviour to adjust to the predicted changes in the natural environment due to climate 
change. “Adjustment in natural or human systems in response to actual or expected climatic stimuli or their effects, 
which moderates harm or exploits beneficial opportunities” (IPCC Third Assessment Report: Glossary of Terms1).

Afforestation: Planting trees where none existed before. “The process of establishing and growing forests on bare or 
cultivated land, which has not been forested in recent history” (Carbon Finance at the World Bank: Glossary of Terms2).

Allowance: “A government issued authorization to emit a certain amount. In greenhouse gas markets, an allowance is 
commonly denominated as one ton of CO2e per year…The total number of allowances allocated to all entities in a cap 
and trade system is determined by the size of the overall cap on emissions” (Recommendations of the Market Advisory 
Committee to the California Air Resources Board: Glossary3).

Baseline: “A hypothetical scenario for what GHG emissions, removals or storage would have been in the absence of 
the GHG project or project activity” (The Greenhouse Gas Protocol: Glossary4). It is often used to measure GHG emission 
reductions or removals from an offset project, which are determined as the difference between actual emissions and 
the baseline scenario. 

Base year emissions: GHG emissions in a specified (usually historical) year, against which future emissions are meas-
ured. “Targets for reducing GHG emissions are often defined in relation to a base year,” e.g. 10% below 1990 emission 
levels (Glossary of Key Terms: The Pew Center on Global Climate Change5).

Cap and trade system: “A system designed to limit and reduce emissions. Cap and trade regulation creates a single 
market mechanism as opposed to a command and control approach that prescribes reductions on a source-by-source 
basis. Cap and trade regulation sets an overall limit on emissions and allows entities subject to the system to comply 
by undertaking emission reduction projects at their covered facilities and/or by purchasing emission allowances 
(or credits) from other entities that have generated emission reductions in excess of their compliance obligations” 
(Recommendations of the Market Advisory Committee to the California Air Resources Board: Glossary6).

Carbon Dioxide (CO2): A naturally occurring gas (0.03% of atmosphere) that is also a by-product of burning fossil 
fuels and biomass, land-use changes, and other industrial processes. It is the principal anthropogenic greenhouse 
gas. It is the reference gas against which other greenhouse gases are measured and therefore has a Global Warming 
Potential of 1 (IPCC Third Assessment Report: Glossary of Terms7).

Carbon Dioxide Equivalent (CO2e): “The universal unit of measurement to indicate the global warming potential 
(GWP) of each of the six greenhouse gases, expressed in terms of the GWP of one unit of carbon dioxide. It is used to 

1	  Glossary of Terms used in the IPCC Third Assessment Report. http://www.ipcc.ch/pub/syrgloss.pdf 
2	  Carbon Finance at the World Bank: Glossary of Terms. http://carbonfinance.org/Router.cfm?Page=Glossary 
3	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 

California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
4	  World Business Council for Sustainable Development and World Resources Institute. “The Greenhouse Gas Protocol: A Corporate Accounting and Reporting 

Standard.” http://www.ghgprotocol.org/DocRoot/7e9ttsv1gVKekh7BFhqo/ghg-protocol-revised.pdf 
5	  Glossary of Key Terms: The Pew Center on Global Climate Change. http://www.pewclimate.org/global-warming-basics/full_glossary/glossary.php 
6	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 

California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
7	  Glossary of Terms used in the IPCC Third Assessment Report. http://www.ipcc.ch/pub/syrgloss.pdf 
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evaluate releasing (or avoiding releasing) different greenhouse gases against a common basis” (The Greenhouse Gas 
Protocol: Glossary8). 

Carbon Intensity: “The relative amount of carbon emitted per unit of energy or fuels consumed” (The Climate Trust9). 

Carbon Neutral: An organization is carbon neutral if it has (1) calculated the total emissions for which it is respon-
sible,(2) pursued actions to minimize those emissions, and (3) applied emissions offsets to net those emissions to zero.

Carbon sequestration: The process of increasing the carbon stored in a reservoir other than the atmosphere. 
“Biological approaches to sequestration include direct removal of carbon dioxide from the atmosphere through 
land-use change, afforestation, reforestation, and practices that enhance soil carbon in agriculture. This removal is 
considered temporary as the carbon dioxide returns to the atmosphere when plants die or are burned. Physical ap-
proaches include separation and disposal of carbon dioxide from flue gases or from processing fossil fuels to produce 
hydrogen- and carbon dioxide-rich fractions and long-term storage in underground in depleted oil and gas reservoirs, 
coal seams, and saline aquifers ( IPCC Third Assessment Report: Glossary of Terms10).

Climate: “The long-term statistical average of weather-related aspects of a region including typical weather patterns, 
the frequency and intensity of storms, cold spells, and heat waves. Climate is not the same as weather. A description 
of the climate of a certain place would include the averages and extremes of such things as temperature, rainfall, 
humidity, evapotranspiration and other variables that can be determined from past weather records during a speci-
fied interval of time” (Recommendations of the Market Advisory Committee to the California Air Resources Board: 
Glossary11).

Climate Change: “Refers to changes in long-term trends in the average climate, such as changes in average temper-
atures” (Recommendations of the Market Advisory Committee to the California Air Resources Board: Glossary12).

Credits (a.k.a. carbon credits): “Credits can be distributed by the government for reductions achieved by offset 
projects or by achieving environmental performance beyond a regulatory standard” (Recommendations of the Market 
Advisory Committee to the California Air Resources Board: Glossary13).

Deforestation: “Conversion of forest to non-forest” (IPCC Third Assessment Report: Glossary of Terms14).

Emissions: “The release of substances (e.g., greenhouse gases) into the atmosphere. Emissions occur both through 
natural processes and as a result of human activities” (Recommendations of the Market Advisory Committee to the 
California Air Resources Board: Glossary15).

8	  World Business Council for Sustainable Development and World Resources Institute. “The Greenhouse Gas Protocol: A Corporate Accounting and Reporting 
Standard.” http://www.ghgprotocol.org/DocRoot/7e9ttsv1gVKekh7BFhqo/ghg-protocol-revised.pdf 

9	  The Climate Trust. http://www.climatetrust.org/solicitations_open_glossary.php 
10	  Glossary of Terms used in the IPCC Third Assessment Report. http://www.ipcc.ch/pub/syrgloss.pdf 
11	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 

California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
12	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 

California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
13	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 

California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
14	  Glossary of Terms used in the IPCC Third Assessment Report. http://www.ipcc.ch/pub/syrgloss.pdf 
15	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 

California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
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Emissions Cap: “A mandated constraint in a scheduled timeframe that puts a “ceiling” on the total amount of an-
thropogenic greenhouse gas emissions that can be released into the atmosphere” (Recommendations of the Market 
Advisory Committee to the California Air Resources Board: Glossary16).

Emission Factor: “A factor allowing GHG emissions to be estimated from a unit of available activity data (e.g. tonnes of 
fuel consumed, tonnes of product produced) and absolute GHG emissions” (The Greenhouse Gas Protocol: Glossary17). 

Emissions trading: “The process or policy that allows the buying and selling of credits or allowances created under an 
emissions cap” (Recommendations of the Market Advisory Committee to the California Air Resources Board: Glossary18).

European Union Emissions Trading Scheme (EU ETS): “The world’s largest greenhouse gas emissions trading sys-
tem is the European Union’s Emissions Trading Scheme, which limits CO2 emissions from 12,000 facilities in the 25 EU 
member states. Launched in 2005, the ETS covers electricity and major industrial sectors (including oil, iron and steel, 
cement, and pulp and paper) that together produce nearly half the EU’s CO2 emissions. ETS rules are set at the regional 
level but decisions on emission allowance allocation are left to member states. An initial phase runs through 2007; a 
second will coincide with the Kyoto Protocol compliance period (2008-2012). Excess emissions incur a penalty (100 
Euros/ton in phase II) and must be made up in the next phase. EU policymakers have said the ETS will continue beyond 
2012 with or without new international climate agreements” (Recommendations of the Market Advisory Committee to 
the California Air Resources Board: Glossary19).

Global Warming: “The trend of rising Earth’s average surface temperature caused predominantly by increased con-
centrations of GHGs in the atmosphere. Strictly speaking, global warming refers only to warming trends. However, the 
term “global warming” has become a popular term encompassing all aspects of climate change, including, for example, 
the potential changes in precipitation that will be brought about by an increase in global temperatures. The term is 
used interchangeably with the term, ‘climate change’” (Recommendations of the Market Advisory Committee to the 
California Air Resources Board: Glossary20).

Global Warming Potential (GWP): “Greenhouse gases differ in their effect on the Earth’s radiation balance de-
pending on their concentration, residence time in the atmosphere, and physical properties with respect to absorbing 
and emitting radiant energy. By convention, the effect of carbon dioxide is assigned a value of one (1) (i.e., the GWP 
of carbon dioxide =1) and the GWPs of other gases are expressed relative to carbon dioxide. For example, in the U.S. 
national inventory, the GWP of nitrous oxide is 310 and that of methane 21, indicating 93 that a ton of nitrous oxide has 
310 times the effect on warming as a ton of carbon dioxide. Slightly different GWP values for greenhouse gases have 
been estimated in other reports. Some industrially produced gases such as sulfur hexafluoride (SF6), perfluorocarbons 
(PFCs), and hydrofluorocarbons (HFCs) have extremely high GWPs. Emissions of these gases have a much greater effect 
on global warming than an equal emission (by mass) of the naturally occurring gases. Most of these gases have GWPs 
of 1,300 - 23,900 times that of CO2. The US and other Parties to the UNFCCC report national greenhouse gas inventories 
using GWPs from the IPCC’s Second Assessment Report (SAR). SAR GWPs are also used for the Kyoto Protocol and the 

16	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 

17	  World Business Council for Sustainable Development and World Resources Institute. “The Greenhouse Gas Protocol: A Corporate Accounting and Reporting 
Standard.” http://www.ghgprotocol.org/DocRoot/7e9ttsv1gVKekh7BFhqo/ghg-protocol-revised.pdf 

18	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 

19	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 

20	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
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EU ETS. GWPs indicated in this document also refer to the IPCC’s Second Assessment Report” (Recommendations of the 
Market Advisory Committee to the California Air Resources Board: Glossary21).

Greenhouse gases (GHGs): “Greenhouse gases include a wide variety of gases that trap heat near the Earth’s surface, 
slowing its escape into space. Greenhouse gases include carbon dioxide, methane, nitrous oxide and water vapor 
and other gases. While greenhouse gases occur naturally in the atmosphere, human activities also result in additional 
greenhouse gas emissions. Humans have also manufactured some gaseous compounds not found in nature that also 
slow the release of radiant energy into space” (Recommendations of the Market Advisory Committee to the California 
Air Resources Board: Glossary22).

Intergovernmental Panel on Climate Change (IPCC): “Recognizing the problem of potential global climate change, 
the World Meteorological Organization (WMO) and the United Nations Environment Programme (UNEP) established 
the Intergovernmental Panel on Climate Change (IPCC) in 1988. It is open to all members of the UN and WMO. The 
role of the IPCC is to assess on a comprehensive, objective, open and transparent basis the scientific, technical and 
socio-economic information relevant to understanding the scientific basis of risk of human-induced climate change, its 
potential impacts and options for adaptation and mitigation. The IPCC does not carry out research nor does it monitor 
climate related data or other relevant parameters. It bases its assessment mainly on peer reviewed and published 
scientific/technical literature” (Recommendations of the Market Advisory Committee to the California Air Resources 
Board: Glossary23).

Inventory: “A greenhouse gas inventory is an accounting of the amount of greenhouse gases emitted to or removed 
from the atmosphere over a specific period of time (e.g., one year). A greenhouse gas inventory also provides informa-
tion on the activities that cause emissions and removals, as well as background on the methods used to make the 
calculations. Policy makers use greenhouse gas inventories to track emission trends, develop strategies and policies 
and assess progress. Scientists use greenhouse gas inventories as inputs to atmospheric and economic models” 
(Recommendations of the Market Advisory Committee to the California Air Resources Board: Glossary24).

Metric Tonne: “Common international measurement for the quantity of GHG emissions, equivalent to about 2,204.6 
pounds or 1.1 short tons” (California Climate Action Registry General Reporting Protocol25)

Mitigation: “In the context of climate change, a human intervention to reduce the sources or enhance the sinks of 
greenhouse gases.  Examples include: using fossil fuels more efficiently for industrial processes or electricity genera-
tion, switching from oil to natural gas as a heating fuel, improving the insulation of buildings, and expanding forests 
and other “sinks” to remove greater amounts of carbon dioxide from the atmosphere” (United Nations Framework 
Convention on Climate Change: Glossary of climate change acronyms26)

Offset: “Projects undertaken outside the coverage of a mandatory emissions reduction system for which the owner-
ship of verifiable GHG emission reductions can be transferred and used by a regulated source to meet its emissions 

21	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to 
the California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 

22	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory 
Committee to the California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_
REPORT.PDF 

23	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 

24	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 

25	  California Climate Action Registry General Reporting Protocol Version 2.0. http://www.ieta.org/ieta/www/pages/getfile.php?docID=328 
26	  United Nations Framework Convention on Climate Change. “Glossary of climate change acronyms” http://unfccc.int/essential_background/glossary/

items/3666.php#M 
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reduction obligation. If offsets are allowed in a cap and trade program, credits would be granted to an uncapped 
source for the emissions reductions a project (or plant or soil carbon sink) achieves. A capped source could then 
acquire these credits as a method of compliance under a cap” (Recommendations of the Market Advisory Committee 
to the California Air Resources Board: Glossary27).

Reforestation: “Planting of forests on lands that have recently previously contained forests but that have been con-
verted to some other use” (Recommendations of the Market Advisory Committee to the California Air Resources Board: 
Glossary28).

Regional Greenhouse Gas Initiative (RGGI): “The Regional Greenhouse Gas Initiative (RGGI) is establishing the 
first mandatory U.S. cap and trade program for carbon dioxide, and currently includes ten Northeastern and mid-
Atlantic states. The governors of Connecticut, Delaware, Maine, New Hampshire, New Jersey, New York, and Vermont 
established RGGI in December 2005. Massachusetts and Rhode Island joined in early 2007, and Maryland is expected 
to join later in June 2007 under a law passed last year. Additional states can join the program with the agreement of 
the participating states. RGGI sets a cap on carbon dioxide emissions from power plants and allows sources to trade 
emission allowances. The program will cap emissions at current levels in 2009 and then reduce emissions 10% by 2019. 
Each state that intends to participate in RGGI must adopt a model rule through legislation or regulation and determine 
how to distribute emissions allowances. Member states agree to set aside at least 25% of their emission allowances for 
public benefit” (Recommendations of the Market Advisory Committee to the California Air Resources Board: Glossary29).

Registries, registry systems: “Electronic databases that track and record emissions and emission allowance holdings, 
retirements, cancellations and transfers” (Recommendations of the Market Advisory Committee to the California Air 
Resources Board: Glossary30).

Reservoir: “A component of the climate system, other than the atmosphere, which has the capacity to store, accumu-
late, or release” carbon or a greenhouse gas. “Oceans, soils, and forests are examples of reservoirs of carbon” (IPCC Third 
Assessment Report: Glossary of Terms31).

Sink: “A naturally occurring process, activity, or mechanism that removes a GHG from the atmosphere. Examples of 
sinks are oceans, forests, and photosynthesis” (Recommendations of the Market Advisory Committee to the California 
Air Resources Board: Glossary32).

Source: “Any process, activity, or mechanism that releases a greenhouse gas” into the atmosphere (IPCC Third 
Assessment Report: Glossary of Terms33).

Verification: “The act of checking or testing, by an independent and certified party, to ensure that an emission reduc-
tion project actually achieves emission reductions commensurate with the credits it receives” (Recommendations of 
the Market Advisory Committee to the California Air Resources Board: Glossary34).

27	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 

28	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 

29	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 

30	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 

31	  Glossary of Terms used in the IPCC Third Assessment Report. http://www.ipcc.ch/pub/syrgloss.pdf 
32	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 

California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
33	  Glossary of Terms used in the IPCC Third Assessment Report. http://www.ipcc.ch/pub/syrgloss.pdf 
34	  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 

California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 




