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Preface

This Blueprint is an investigation of the strategies available to the state of Colorado to reduce
greenhouse gas (GHG) emissions from the transport of people and freight. The 2020 and 2050 timelines
for achieving reductions, and the 20% (2020) and 80% (2050) reduction targets have been proposed by
Governor Ritter in the Colorado Climate Action Plan, and by the President. The 80% target was adopted
by the G-8 heads of state (July 2009), and is likely to become the target of the international agreement
proposed for adoption at the U.N. Climate Conference in Copenhagen. The climate bill passed by the
U.S. House of Representatives sets 83% below 2005 as the targeted reduction for 2050."

In this Blueprint the Southwest Energy Efficiency Project (SWEEP) accepts these targets as a reasonable
assessment of the science of climate change derived from the 2007 report of the International Panel on
Climate Change. These targets reflect the best understanding of the safe limit for CO, in the global
atmosphere that must not be exceeded if climate warming is to be stopped at a temperature that will
not risk the collapse of the food and water supply systems that support human civilization. As the
science evolves, new evidence may support the need to achieve these targets sooner or later, or even
change the magnitude of CO, reductions from fossil fuel combustion. But for the purpose of this
Blueprint, SWEEP does not question or attempt to reassess the scientific basis for these targets.

This inquiry is focused solely on the policy options available to Colorado to achieve the CO, reductions
needed to meet the currently defined global CO, targets. SWEEP makes no effort here to assess the
political feasibility of any of the strategies analyzed in this Blueprint. Our task is not to pick winners and
losers. The purpose is to present decision-makers and the public with an assessment of each strategy
identified by other States in their Climate Action Plans, and by metropolitan planning organizations that
have developed long range regional transportation plans for the acknowledged purpose of reducing
GHG emissions from transportation.

The strategies included here are assessed with respect to three primary criteria:

1. The potential reduction in CO, emissions that can be achieved in Colorado from implementation
of the strategy, and the extent to which these potential reductions contribute to meeting the
overall emission reduction targets in 2020 and 2050. The estimated future reductions are
guantified for 2020 and 2040 for comparison with the targets for 2020 and 2050. The quantified
estimates of each strategy do not extend to 2050 because the reductions achievable from
strategies quantified in this Blueprint, taken alone, will not achieve the 80% reduction target in
2050. The strategies in the Blueprint provide the basis for envisioning a transportation system
powered primarily by electricity that will achieve the 80% by 2050 target when the CO, emitted
to generate electric power is reduced by 80% as well. But the transformation of electric power
generation is outside the scope of this Blueprint.

2. The public and private costs of implementing each strategy; and

! American Clean Energy and Security Act of 2009, H.R. 2454, § 311, adding § 702(4) to the Clean Air Act.



3. The cost savings to the State’s economy and the job creation potential of each strategy based on
the liberation of resources for productive investment opportunities within Colorado that would
otherwise not be available because such resources would be consumed by fuel costs that would
transfer employment and wealth outside the State.

The Blueprint does not attempt to quantify other benefits of the strategies, even though some benefits
may have high economic value. For example, by powering most vehicle travel with electricity, the public
health impacts of vehicle-related air pollution, and the associated personal and public costs of health
care, can largely be eliminated. By eliminating most transportation-related air pollution, these strategies
may also significantly reduce the cost of air pollution control to other emission sources in the State.
Another example is the benefit that will accrue from focusing new development in locations served by
regional transit which avoids increased food costs that will otherwise result if productive agricultural
lands continue to be converted to non-agricultural uses. Thus the full range of public health and
economic benefits of implementing these strategies are not included.

SWEEP welcomes your response to this Blueprint as part of the open public dialogue that can lead to
decisions to take actions needed to protect and preserve the natural systems on which human
civilization depends. Comments may be made to 303-999-0788, or email to msalisbury@swenergy.org.
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Executive Summary

Governor Ritter has identified climate change as a major threat to the future of Colorado’s economic
and environmental health. Colorado is already experiencing the effects of warming with a significant
increase in average temperature in the Rocky Mountain region since 1980, a reduction in regional
precipitation, destructive insect infestations in lodge pole pines with a widespread loss of native forests
across the state, and increased wild fire hazards. With future warming currently observed impacts are
expected to accelerate, and new threats are expected. A recent report published by the Colorado Water
Conservation Board anticipates future warming will likely shift the temperature regime along the Front
Range to match today’s summer temperatures in western Kansas. This warming will in turn reduce
snow pack and lower stream flows by 6% to 45% by 2050 depending on the rate of warming, which is
expected to impact water supplies, increase the severity of droughts, and shorten the ski season.”

CO, Reduction targets

The Governor’s Climate Action Plan (CAP) identified the statewide reductions in GHG needed to
minimize Colorado’s contribution to the effects of global climate warming. To slow the warming, and
ultimately stabilize the climate once again, the Climate Action Plan seeks to reduce GHG emissions 20%
below 2005 levels by 2020, and 80% by 2050.

The Plan shows the transportation sector accounts for 23% of CO, emissions in Colorado, and is the
fastest growing contributor to CO, emissions.? In 2005, Colorado emitted 118 million metric tons (MMT)
of CO, equivalent gases, with 27 MMT coming from the transportation sector. Transportation emissions
in 2010 will likely increase to 29.6 MMT, are currently expected to grow to 33.5 MMT in 2020, and to
51.6 million by 2050. This emission growth is driven largely by two factors: 1) population growth from
4.7 million in 2005 to 9.4 million in 2050, and 2) miles driven increasing almost 50% faster than
population largely because of sprawl development that contributes to longer daily trips. To achieve
significant emissions reductions in the face of population growth, major new policy initiatives will be
needed to reduce the distance of daily trips and decrease the fossil carbon fuels used to power vehicles.

To reduce greenhouse gas emissions 20% below the 2005 level by 2020, transportation emissions must
be reduced to 21.6 MMT. To meet this goal, emissions must be reduced by 12 MMT compared to
expected levels in 2020. Over the longer term, to reduce CO, emissions to 80% below 2005 levels by
2050 requires that the transportation sector emit only 5.4 MMT, or 46 MMT less than expected levels in
2050.

? Climate Change in Colorado, Colorado Water Conservation Board (2009):
wwa.colorado.edu/CO_Climate_Report/index.html.

* The CAP was based on the 2005 Greenhouse Gas Inventory report. This report characterized transportation
emissions as those from on road gasoline and diesel vehicles as well as the train freight and aviation sectors. Off-
road gasoline and diesel vehicles emissions were considered part of other sectors such as residential and
construction.
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Parallel to Colorado’s plan is the goal articulated by President Obama to reduce greenhouse gas
emissions to 1990 levels by 2020. This target is slightly more ambitious than Colorado’s plan and would
require transportation related emissions to fall to 20 MMT rather than 21.6 MMT. Currently, the
Waxman-Markey bill passed by the U.S. House of Representatives calls for a 17% cut below 2005 levels
by 2020, and an 83% cut by 2050. If enacted, this target would require transportation emissions in
Colorado to be reduced to 4.6 MMT assuming that all sectors of the economy make proportionate
reductions.

Available Measures

In a search to identify the strategies and policies that could achieve the reductions from transportation
needed to meet these targets, SWEEP has investigated all the transportation-related strategies and
policies adopted or proposed as part of every state climate plan, and the transportation plans adopted
by the metropolitan planning organizations that have adopted GHG emission reductions as a goal.
SWEEP has evaluated the emission reduction potential of each of these strategies if applied in
Colorado.” Most of these strategies fall under the general categories of transportation policies
necessary to reduce greenhouse gas emissions outlined by the Colorado Transportation Finance and
Implementation Panel: improving vehicle efficiency, improving and modifying the transportation system
to reduce vehicle miles traveled (VMT), and expanding low-carbon fuel options.°

This Colorado Transportation Blueprint describes the most promising policy options, the energy savings
and CO, emission reductions available from each strategy or policy, estimated costs compared to fuel
cost savings, and the level of government at which each option could be implemented. The strategies
generally fall into three broad approaches:

1) Reducing the steep growth in annual vehicle miles driven by expanding transit services, locating
new housing and jobs in convenient proximity to transit services, and adjusting current
transportation system user fees to reflect miles driven and CO, emissions.

2) Eliminating or minimizing the need for fossil carbon fuels in the transportation sector by
promoting conversion of automobile and truck fleets to electric motors powered by batteries
charged nightly from unused generating capacity on the grid, and by advanced bio-fuels
produced from non-food vegetation sources of bio-carbon.

3) Requiring the use of vehicle enhancements and operating conditions that improve fuel
efficiency, e.g., more efficient tires, aerodynamic improvements on trucks, reducing the need to
run engines at idle as a source of power, and lower legal speeds.

* American Clean Energy and Security Act of 2009, H.R. 2454, § 311.

> The Blueprint does not evaluate the California fuel standard which was published after the review of State
measures had been completed.

® Colorado Transportation Finance and Implementation Panel’s “Report to Colorado”. 2008. Available at:
http://www.colorado.gov/cs/Satellite?blobcol=urldata&blobheader=application%2Fpdf&blobheadernamel=Conte
nt-Disposition&blobheadername2=MDT-
Type&blobheadervaluel=inline%3B+filename%3D442%2F774%2FCDOT_BPRFullReportFNL.pdf&blobheadervalue2
=abinary%3B+charset%3DUTF-8&blobkey=id&blobtable=MungoBlobs&blobwhere=1227308932919&ssbinary=true

Executive Summary - 2



To meet the 5.4 MMT target by 2050, the first major objective is the electrification of the light and
medium duty vehicle fleets. An evaluation of the CO, reduction potential of all the engine technologies
and fuel strategies currently under development suggests that electrification of the light duty fleet
provides the only likely option for achieving the 80% reduction target by 2050. Appendix 2 provides a
comparison of fuel alternatives based on a number of energy, infrastructure cost and environmental
parameters. This assessment cannot anticipate future technological breakthroughs, but based on known
factors it appears that no other fuel option creates the potential for achieving the 80% target by 2050.

The Blueprint explores the market-based strategies available to the State to stimulate the purchase of
plug-in electric hybrid and electric vehicle options. At best, State strategies to stimulate market demand
for electric vehicles alone have the potential to advance the penetration of electric vehicle technologies
to 40% of new vehicle sales by 2040. Since market strategies alone are not expected to achieve full
electrification of light and medium duty vehicle fleets by 2050, regulatory action by 2030 will be
necessary to achieve this result.

Improving the fuel efficiency of gasoline vehicles will not be sufficient to achieve the 5.4 MMT target.
The Blueprint analyzes emissions reductions expected from both the 35.5 mpg standard proposed by
the Obama Administration for 2016, and a probable extension of either the federal fuel efficiency
standards or the California GHG vehicle emission standards beyond the 2016 model year to at least 54
mpg by 2030. Reductions of average vehicle emissions to meet the probable 2030 standard reflect the
potential fleet average efficiency achievable with currently demonstrated hybrid electric technology.
The Blueprint compares the expected CO, emission reductions from all strategies if fuel efficiency
standards remain fixed at the 35.5 mpg corporate average set for 2016 (see Table ES-1A) with the
reductions expected if the standards are advanced to achieve 54 mpg by 2030 (see Table ES-1B).

Given the more likely outcome that standards will continue to advance after 2016 to reflect advances in
vehicle technology, and to test the extent to which more stringent light duty vehicle standards could
eliminate the need for other emission reduction strategies, these potential future standards are used as
the basis for estimating fleet average light duty vehicle emissions for each year after 2016, and the
baseline for estimating the emissions and economic impacts of all other CO, reduction strategies. It is
clear from Table ES-1B that adopting more stringent standards after 2016 reduces gasoline emissions by
9% more than the 2016 standards in 2040 and avoids 20 MMT of CO, emissions between 2010 and
2040. But when combined with the reductions from all other strategies achieves only 54% of the
reductions needed by 2050. This reduction is not enough to eliminate the need for any of the other
strategies. However, market strategies to stimulate sales of plug-in hybrids could be eliminated after
2030 if no fossil fuel technology could meet the 54 mpg standard.

Advancing the minimum fuel efficiency of all vehicles sold in the U.S. is not a strategy that Colorado is
free to pursue independently, but Colorado through various actions can play an important role in
communicating to federal and California regulators that vehicle standards must continue to improve
beyond 2016.
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Table ES-1A - Potential Emission Reductions from Strategies Assessed-

No Extension of Fuel Efficiency Standards beyond 2016

2020 2040
Total Total
% of Reduction Reduction of % of Reduction Reduction of
reduction of Cco, reduction of co,
achieved in Emissions Emissions achieved in Emissions Emissions
2020 in 2020 (1000s of 2040 in 2040 (1000s of
towards CAP | (1000s of Tons) 2010- towards CAP | (1000s of Tons) 2010-
State Strategies 1-10 | Goal Tons) 2020 goal Tons) 2040
1 | Promotion of Fuel Efficient Vehicles
2.7% 321 1,106 14.3% 4,900 45,933
g | Accelerated 2.5% 277 1,743 0.4% 125 1,743
Retirement
VMT Reduction
2
3 11.2% 1,335 6,642 14.7% 5,020 69,437
4
5 12.8% 1,523 6,750 5.6% 1,912 40,880
Vehicle Enhancements & Operating Conditions
6 | 55 Speed Limit 13.3% 1,589 17,805 6.1% 2,101 54,561
7 | Efficient Tires 4.1% 490 4,684 1.8% 619 15,722
Heavy Duty Trucks
7.0% 834 6,301 4.1% 1,418 29,667
3.4% 401 2,220 2.7% 925 17,177
10 | Clean Car Standards 1.1% 132 1,800 0.0% 0 1,990
2010-2011 = ’ - ’
Cumulative 58.0% 6,901 49,051 49.7% 17,019 277,110
TARGET 100.0% 11,919 100.0% 34,221
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Table ES-1B - Potential Emission Reductions from Strategies Assessed-
Fuel Efficiency Standards Extended through 2030

2020 2040
Total Total
% of Reduction Reduction of % of Reduction Reduction of
reduction of co, reduction of co,
achieved in Emissions Emissions achieved in Emissions Emissions
2020 in 2020 (1000s of 2040 in 2040 (1000s of
Federal and State towards CAP | (1000s of Tons) 2010- towards CAP | (1000s of Tons) 2010-
Strategies Goal Tons) 2020 goal Tons) 2040
Extending Clean Car
Standards beyond 1.1% 126 387 18.3% 6,273 66,393
2016
State Strategies 1-10
1 | Promotion of Fuel Efficient Vehicles
1.7% 199 832 6.7% 2,300 20,203
p | Accelerated 2.5% 277 1,743 0.4% 125 1,743
Retirement
VMT Reduction
2
3 11.1% 1,327 6,625 11.3% 3,874 59,860
4
5 12.7% 1,515 6,731 4.3% 1,475 36,271
Vehicle Enhancements & Operating Conditions
6 | 55 Speed Limit 13.3% 1,582 16,416 5.2% 1,764 49,631
7 | Efficient Tires 4.1% 487 4,676 1.4% 477 14,229
Heavy Duty Trucks
7.0% 834 6,301 4.1% 1,418 29,667
3.4% 401 2,220 2.7% 925 17,177
Clean Car Standards 0 o
10 2010-2011 1.1% 132 1,800 0.0% 0 1,990
Cumulative 57.9% 6,880 47,730 54.4% 18,633 297,164
TARGET 100.0% 11,919 100.0% 34,221

The second suite of four integrated strategies is designed to bring statewide VMT growth in line with

population growth. If vehicle miles driven continue to increase at the historical trend since 1980—47%

faster than population—CO, emissions from light duty vehicles alone will grow from 19 MMT in 2005 to

over 24 MMT in 2050, even after accounting for the benefits of advancing fuel efficiency standards to 54

mpg between now and 2030. If VMT is allowed to grow at the rate that would drive annual light duty

CO, emissions to 24 MMT, there is no foreseeable engine technology or fuel option that can reduce

emissions to the levels needed to meet the 5.4 MMT target by 2050. The four VMT-reduction strategies
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offer the potential to cumulatively reduce per capita VMT 1% annually in the three largest urbanized
areas where more than three-quarters of statewide VMT occurs. These reductions can be achieved in a
growing region when travel is switched from a personal auto to a transit bus because personal CO,
emissions are reduced an average 87% per trip.

This reduction in urban VMT would make it possible to offset even more rapid VMT growth among rural
residents and maintain statewide per person VMT at current levels. Unlike technology standards that
are subject to federal pre-emption, these four strategies—comprehensive transit services, channeling
new development into locations with convenient access to transit, user fees that create price incentives
to use transit, and pay-as-you-drive insurance—are entirely within the authority of the State. Emissions
could be reduced by 5 MMT in 2050 compared to the baseline projection if implementation of these
strategies begins in 2010, but the benefits are diminished with each year implementation is delayed
because effectiveness depends on the amount of new development channeled into transit-accessible
service areas. These strategies are essential to make the 5.4 MMT target for the entire sector at least
possible by 2050.

The third suite of strategies is designed to provide nearly all the reductions in CO, emissions available
between now and 2020 by improving the fuel efficiency of existing vehicles. These include accelerating
the implementation of the Environmental Protection Agency’s (EPA) SmartWay program by truck
owners, and the single largest emission reduction strategy available between now and 2020—reducing
the speed limit by 10 mph to 55/65.

The impact of the major policy options on future emission trends are demonstrated in Figure ES-1. The
top line represents the expected emissions if no actions are taken. Each color band represents the CO,
reductions that are expected to be achieved from the implementation of each strategy evaluated in this
Blueprint. The grey bands represent remaining emissions after implementation of the reduction
strategies assessed in each section based upon three primary assumptions: 1) each model year of light
duty vehicles will be progressively more efficient to meet the advanced fuel efficiency standards
between 2017 and 2030; 2) market strategies will stimulate the expected penetration of electric vehicle
technology before further regulatory action requires that all new vehicles be battery powered; and (3)
all new light duty vehicles will achieve 54 mpg after 2030. Gasoline consumption drops steadily
throughout the period 2010-2040 as a result of the VMT reduction, vehicle electrification and
operational strategies, but light duty emissions begin to increase again beyond 2040 if no further actions
are taken to reduce fossil carbon used to generate the electric power for plug-in vehicles, and to
produce the liquid fuels used for on-board generation of battery power. CO, emitted from aviation and
trucks continue to grow. Without the development of bio-diesel for trucks and another bio-alternative
for aviation fuel, emissions in these two sectors will exceed 15 MMT by 2050, well above the 5.4 MMT
CO, target for all transportation sources.

No federal or California standards apply to the fuel efficiency of trucks. The 2007 amendments to the
Energy Act require federal standards to be set by the National Highway Transportation Safety
Administration, but deadlines for regulatory action have not been met. Federal law does not pre-empt
Colorado from exercising authority to require the implementation of fuel efficiency measures such as
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tire standards, streamlining vehicles, relaxing vehicle weight and length standards, and accelerating the
use of electric vehicles.

Emission trends from the aviation sector are not evaluated in detail because options for reducing
emissions from this sector are not well-defined, and the role the State may play in implementing
strategies is limited. Improved fuel efficiency in new aircraft engines is being developed, but overall
emissions are not expected to decrease because of travel demand. It is important to note that aviation
emissions are likely to consume a significant fraction of the 5.4 MMT target by 2050.

Additional reductions beyond the strategies identified in the Blueprint will be needed to achieve the

targets set out in the Climate Action Plan. Strategies to achieve these additional reductions are explored

in the final section of this Blueprint, but not fully quantified. The 2050 CAP target can be achieved if the

entire light duty and medium duty vehicle fleets are electrified after 2030, 75% or more of the miles

travelled are powered with electricity from the grid with the remainder from advanced bio-fuels,

advanced efficiency measures are applied to long-haul trucks, some long-haul freight is shifted to rail

and/or magnetic levitation freight systems powered by electricity, and 80% or more of the power generated for
the grid is obtained from renewable sources. To achieve the 5.4 MMT target in 2050, the State must begin

now to lay the foundation for the transformation of the energy sources used to power the transport

sector and to expand the role of transit in providing personal mobility.
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Figure ES-1 - Potential Reductions in CO; Emissions from Transportation Policies
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Table ES-2 - Cumulative Costs and Savings by 2040

Total Costs | Total Benefits | Net Benefits | S Benefit per ton

Federal and State Strategies (S millions) (S millions) (S millions) of avoided CO,
Extending Clean Car
Standards beyond 2016 3,190 6,598 3,408 >1
State Strategies 1-10

1 | Promotion of Fuel Efficient Vehicles

_ 386 4,643 4,257 211

B | Accelerated Retirement 246 1,085 839 481
VMT Reduction

2

3 6,200 10,239 4,039 67

4

5 6 6,397 6,391 176
Vehicle Enhancements & Operating Conditions

6 | 55 Speed Limit 0 7,980 7,980 161

7 | Efficient Tires 64 2,240 2,176 153
Heavy Duty Trucks

8 1,130 4,300 3,170 107

9 781 2,282 1,501 87

10 | Clean Car Standards 2010-2011 40 569 529 266
Cumulative 12,043 46,333 34,290 100

Table ES-3 - 1000’s of Barrels of Oil Saved, Fuel Costs Saved, Job Creation Potential

2020 2040
Cumulative Cumulative Job Cumulative Cumulative Job
1000s of . Creation 1000s of . Creation
barrels Ber)e.flts Potential barrels Ber.le.flts Potential
Federal and State Strategies saved (5 millions) in 2020 saved (3 millions) in 2040
Extending Clean Car
Standards beyond 2016 881 66 91 179,475 6,598 4,535
State Strategies 1-10
1 | Promotion of Fuel Efficient Vehicles
_ 4,244 355 292 100,574 4,643 2,460
B | Accelerated Retirement 4,715 413 200 18,417 1,085 91
VMT Reduction
2
3 17,926 1,436 959 161,962 10,239 2,801
4
5 18,211 1,434 1,095 98,139 6,397 1,382
Vehicle Enhancements & Operating Conditions
6 | 55 Speed Limit 42,980 4,038 1,105 129,287 7,980 1,218
7 | Efficient Tires 12,652 1,111 352 38,500 2,240 345
Heavy Duty Trucks
8 14,898 1,519 527 70,147 4,300 896
9 5,249 519 253 40,614 2,282 584
10 | Clean Car Standards 2010-2011 4,872 432 127 7,134 569 0
Cumulative 126,630 11,321 5,001 844,247 46,333 14,311
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Economic Savings and Job Growth

The best news is that implementation of every strategy contributes a net cost benefit to the economy of
Colorado. The Blueprint estimates both the cost of each strategy to vehicle owners, transportation
system users, and taxpayers, and the fuel cost savings achieved by implementation of the strategy. For
every strategy the fuel cost savings (without considering the public health, environmental and climate
benefits of not burning the fuel) exceed the cost to vehicle users or taxpayers. The cumulative fuel cost
savings exceed $46 billion from an investment of $12 billion, producing net cost savings of more than
$34 billion during 2010-2040 (2008 dollars). This 270% return on investment would be attractive to any
smart investor.

The cost savings derived from implementation of these strategies are resources freed up to be spent on
other goods and services or invested in Colorado. Disposable income not spent on fuel mostly remains in
the local economy where it is used for purchasing food, housing, entertainment, and other goods and
services. Retaining these resources in the State’s economy will generate jobs in the State that would
otherwise not be created. A recent study estimated that for every 3,700 barrels of gasoline saved
through vehicle efficiency improvements, 1 new job is created in Colorado.” Investments in transit and
other measures that save fuel by reducing VMT should produce similar benefits.

As shown in Table ES-3, implementation of all the strategies would reduce total fuel consumption in
2020 by 126 million barrels, resulting in a net increase of approximately 5,000 jobs in the state as of that
year. Some of the new jobs result from the $12 billion investment in public transit, hybrid-electric
vehicles, efficient tires and other costs incurred to generate the savings. But the majority of the new
jobs result from the net benefits obtained from lower fuel consumption (money that now mostly leaves
the state) that enables consumers to purchase more food, housing, entertainment, etc. (money that
mostly stays in the state). Together these effects would increase the employment rate in the state in
2020 by approximately 0.2%. In addition, these new jobs will generate increased tax revenues that in
turn could offset a portion of the public costs of implementing these strategies.

Conclusions

The strategies analyzed in the Blueprint are not untried or untested. As discussed in the outline of actions being
taken by other western states, all of the strategies analyzed here have been implemented in other states, and
are proving effective. Indeed, their experience provides the basis for concluding that these strategies are
available and will produce results.

All these strategies, taken together, will not achieve the 20% reduction target by 2020. Indeed, the strategies
qguantified in the Blueprint are not sufficient to achieve the 20% reduction target in 2050. But if 2020 is seen
as a milestone toward the 80% reduction needed to stabilize the climate, the reductions achievable by

2020 represent an essential and necessary step toward the ultimate target. Equally important, the major

" H. Gellar, M. Goldberg. “Energy Efficiency and Job Creation in Colorado.” Methodology April 2009. Available at:
http://www.swenergy.org/pubs/EE_and_Jobs_Creation_in_Colorado-April_2009.pdf
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Strategies analyzed in the Blueprint each establish the initial stages of the transformations needed to achieve
the 2050 targets by promoting the technological breakthroughs that can achieve the electrification of most
VMT, and the policy foundation for designing human settlements around transportation systems that can
provide non-polluting, cost-effective mobility options for a growing population. All the measures identified in
the report must be implemented to make progress toward the climate plan targets for 2020, and establish the
foundation for the ultimate transition to a sustainable transportation system by 2050.

Continuing with the strategies in the Blueprint to reduce VMT, the 80% reduction target can likely be achieved
by 2050. The final transition will require regulatory action to achieve the electrification of all light and medium
duty vehicles after 2030, powering 70% of VMT with power from the grid, the generation of 80% of the electric
power used in the transportation sector by renewable sources, and the powering of all the remaining miles
driven on a liquid fuel with advanced bio-fuels derived from non-food vegetation.

For all these reasons, implementing every strategy in the Blueprint to reduce CO, emissions makes good
public policy. These strategies will:

o make significant progress toward achieving the CO, reductions needed to stabilize the climate;
e achieve significant net public and private cost savings from reduced fuel use;
e reduce the cost of transportation as a share of the household budget for every Colorado family;

e free up resources once spent to purchase petroleum products from imported oil for investment
in Colorado to generate alternative job-creating economic activity in Colorado; and

e reduce in the near term, and possibly eliminate by 2050, the economic threat from the current
dependence of Colorado’s economy on fuel imported from outside North America.
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Transforming the trends: CO; emissions, VMT and fuel
efficiency

What is Driving the Rising Transportation CO, Emission Trend?

The starting point for developing strategies to reduce the climate impacts of GHG emissions from the
transportation sector is to understand the factors that most affect current emission trends. National and
Colorado transportation CO, emission® trends are determined largely by two factors: 1) the number of
miles that people drive their vehicles each year (vehicle miles traveled--VMT), and 2) the amount of
carbon combusted in the fuel used to power each vehicle. Vehicle fuel efficiency for liquid fueled
vehicles is expressed as miles per gallon (mpg). GHG emissions from the U.S. transportation system are
growing more rapidly than from any other sector of energy use. Between 1990 and 2007, while national
CO, emissions from all sectors grew by 21.8%, transportation emissions increased by 27.1%.° The
increase in transportation emissions accounted for about 41% of the total national increase during this
period.™

Figure 1 - Historical and Projected Population for Colorado and Denver Metro Area
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8 Over 94% of the climate forcing impact of GHG emissions from transportation is carbon dioxide (CO,) that results
from the combustion of carbon fuels (gasoline, diesel, ethanol, and natural gas). To simplify this report,
transportation emissions and the reductions available from the implementation of potential emission control
strategies are calculated solely with respect to fuel consumption and CO, emissions.

° See EPA’s Annual Greenhouse Gas Emission Inventory Report
(http://epa.gov/climatechange/emissions/downloads09/TrendsGhGEmissions.pdf).

% ncreased transportation emissions (403 Tg CO,) between 1990 and 2007 contributed 41% of the total increase
in U.S. emissions (1027 Tg CO,) during this period.



In Colorado, statewide vehicle fuel consumption and CO, emissions increased by 85% since 1980, and
by 52% since 1990, which is almost twice the national average. This growth in emissions is partly driven
by Colorado’s rapid population growth, but over half of the statewide emissions increase is linked to
increases in miles travelled that exceed population growth.

By 2050, statewide population is expected to grow to 9.4 million residents, a 90% increase above 2007.
If statewide VMT continues to increase 47% faster than population, and the fleet wide fuel efficiency
increases to meet the 35 mpg standard required by current law for automobiles, fuel use for
transportation is expected to double by 2050 and annual CO, emissions from transportation alone will
double to 51 million tons.™

A. Reducing VMT Growth Is Essential to Meet CAP COz Reduction
Targets

This dramatic historical increase in global warming pollutants was driven primarily by increased vehicle
travel which grew 117% from 22.4 billion miles in 1980, and 79% from 27.2 billion in 1990, to 48.7 billion
miles in 2007." At the same time, statewide population grew only 70% from 2.9 million in 1980 to 4.9
million in 2007. Per person VMT increased 47% faster than population in Colorado.

While statewide VMT increased 117%, VMT in metro Denver increased by 147%, or about 25% greater
than the rate of statewide VMT growth.'* In 1980, the Denver metro area was home to 1.6 million of
Colorado’s 2.9 million residents, or 54% of the State’s population. By 2007, 2.8 million of Colorado’s 4.9
million residents called the Denver metro area home." Denver metro’s share of the population had
grown slightly to 56% of the State. Of the State’s 2 million new residents, 1.2 million came to metro
Denver expanding the metro population by 77%, and the other 1.0 million new residents moved to
other parts of the State increasing the non-metro population by 61%."*"

During this period, VMT in the Denver metro area increased nearly two times faster than the
population.’ This means that 52% of the VMT growth was attributable to increased travel demand
resulting from a growing population. But the other 48% of VMT growth is a product of urban design that
can be reduced or eliminated without reducing personal mobility by providing public access to
convenient alternatives to the personal auto for most trips. This planned contribution to VMT growth

" CO, Emissions from gasoline and diesel increased from 13.8 MMT in 1980 to 25.4 MMT in 2007.

12 0o, emissions per mile are calculated using Argonne National Laboratory’s VISION Model for fleet efficiency
multiplied by EPA’s calculations of pounds of CO, per gallon of fuel. See Appendix 1 for further details
 FHWA Policy Information. Publication Archive Available at:
http://www.fhwa.dot.gov/policy/ohpi/hss/hsspubsarc.cfm

" DRCOG. 72035 Metro Vision Regional Transportation Plan.” Available at:
http://www.drcog.org/documents/2035%20MVRTP_revisedMarch09.pdf

* Ibid.

1® state Demography Office. Population Totals for U.S. & States.
http://www.dola.state.co.us/demog/pop_us_estimates.html

" DRCOG. 2035 Metro Vision Regional Transportatio