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8  THE ROLE OF ALTERNATIVE FUELS  

The CA Low Carbon Fuel Standard 2009 requires providers of transportation fuels (regulated parties) 
to show that the mix of fuels they supply meet the LCFS intensity standard of 10% reduction in 
carbon intensity by 2020 within set compliance periods. Parties will earn credits when the supply 
exceeds the standards and deficits when not. Credits can be earned or bought but only within the 
transportation fuels market. Exempt are racing fuel, interstate locomotives, ocean going vessels, 
aircraft and military tactical vehicles. Non-exempt are intrastate locomotives and harbor craft. The 
LCFS is expected to bring reductions of about 15.9 MMT CO2E statewide and about 1.6 MMT CO2E 
within San Diego County (Table 21).  

Table 21 Low Carbon Fuel Standard GHG Reduction Effect in San Diego County 

 

Scenarios that might make this possible are suggested in the LCFS.157 Most scenarios envision a high 
percentage of ethanol substituting for gasoline (and biofuels substituting for diesel) with a minimum 
9% of the fuel provided through electricity (Table 22). 

Table 22 Potential Alternative Fuel Scenarios for Gasoline Fuel for Low Carbon Fuel Standard 
Compliance by 2020.  

 

In July 2009, SANDAG produced a comprehensive report on alternative fuels, vehicles and 
infrastructure in San Diego County that examines how SANDAG can help local governments in the 
region to accelerate the deployment of alternative fuel vehicles and develop the associated 
infrastructure.158 Although the LCFS envisions most alternative fuel scenarios to be high in ethanol, 
there are several issues related to ethanol that may make it less promising as an alternative fuel than 

                                                   
157 CA Energy Commission, Low Carbon Fuel Standard, available at 
http://www.energy.ca.gov/low_carbon_fuel_standard/. 
158 SANDAG, Environment – Energy – Regional Alternative Fuels, Vehicles, and Infrastructure Report, available 
at, http://www.sandag.org/index.asp?projectid=339&fuseaction=projects.detail. 

Strategy
Estimated GHG 

Reduction by 2020 
(MMT)

Percentage of Total On-
Road Transportation 
Reduction Potential

Percentage of 
Total EPIC Target 
Based on AB 32 

Low Carbon Fuel Standard 1.6 24% 12%

Fuel Type Scenario 1 Scenario 2 Scenario 3 Scenario 4

CA Low-Cl Ethanol 2 2 2 2

Cellulosic Ethanol 44 43 38 28

Advanced Renewable Ethanol 43 41 36 27

Sugercane Ethanol 0 3 3 3

Electricity 9 9 18 35

Hydrogen 2 2 3 5

Percent of Reduction Provided by Each Fuel 
Type Substituting for Gasoline in 2020
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electricity. The issue of food security and ethanol is as yet unresolved. The lessons from Brazil with 
respect to ethanol fuels shows that when the price of oil is low, ethanol flex-fuel vehicle users will 
switch to gasoline, thus reducing the GHG effect of ethanol. In addition the distribution of existing 
alternative fueling infrastructure in San Diego County is largely electric.159 Therefore, the following 
questions may be of interest to local jurisdictions with respect to alternative fuels: 

• What percentage of market penetration by HEVs or EVs is feasible by 2020? 

• What would be the effect on GHG emissions if various percentages of passenger vehicle VMTs 
were traveled by HEVs or EVs in 2020?  

• How much electric energy would be required if various percentages of VMT were traveled by 
HEVs or EVs in 2020? 

• What is the effect on GHGs of replacing the bus fleet based on diesel with the alternative cleaner 
CNG?  

• How does replacing the passenger vehicle fleet with diesel affect GHGs? 

8.1.1 Market Penetration by Hybrid Electric Vehicles 

Table 23 shows the number of gasoline-battery electric hybrids needed per year at 20% annual growth 
rate in order to achieve at least 9% market penetration by 2020. It was shown above that, provided the 
economic recession eases, and based on the sales of HEVs between 2005 and 2007, more than 20,000 
HEVs per year on average could be sold in the county, and that therefore at least 9% share of total 
registered HEVs appears feasible.  

Table 23 Number of HEVs needed by 2020 to achieve 9% market penetration 

 

                                                   
159 id. 

Registered 
vehicles
 (EMFAC 

projections)

 HEVs needed to 
achieve 9% market 

penetration in 2020

Vehicles retired 
annually (3.3%)

2008 2,096,281 24,929 69,177

2009 2,115,346 29,915 69,806

2010 2,134,578 35,897 70,441

2011 2,162,710 43,077 71,369

2012 2,191,207 51,692 72,310

2013 2,220,074 62,031 73,262

2014 2,249,324 74,437 74,228

2015 2,278,968 89,324 75,206

2016 2,308,988 107,189 76,197

2017 2,339,419 128,627 77,201

2018 2,370,240 154,353 78,218

2019 2,401,473 185,223 79,249

2020 2,433,113 222,268 80,293

Notes: The number of registered vehicles was obtained from EMFAC model projections. For sales projections, 20 annual 
average growth rate is used based onpast  national HEV sales data. The statewide rate of vehicle retirement of 3.3% was 
used for San Diego County.

Vehicles retired 
under existing 

state programs

2,905

2,932

2,959

2,998

3,037

3,077

3,118

3,159

3,200

3,242

3,285

3,328

3,372

Notes: The number of registered vehicles was obtained from EMFAC model projections. For sales projections, 20 annual 
average growth rate is used based onpast  national HEV sales data. The statewide rate of vehicle retirement of 3.3% was 
used for San Diego County.

 AFV statewide 
rebate sales 
2007-2009 

scaled to San 
Diego County 

63

Notes: The number of registered vehicles was obtained from EMFAC model projections. For sales projections, 20 annual 
average growth rate is used based onpast  national HEV sales data. The statewide rate of vehicle retirement of 3.3% was 
used for San Diego County.
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8.1.2 Effect on GHGs of Replacing VMT Driven in 2020 with Electric or Hybrid Electric Vehicles 

How much could we reduce GHG emissions if we drive various percentages of projected miles 
traveled in 2020 by conventional passenger cars and light duty trucks with either electric cars, or 
hybrid-electric vehicles? Using the Tesla Roadster160 and the Toyota Prius as examples for each, 
respectively, we compared the CO2E emissions for this scenario (Table 24). According to the 
calculations, a Tesla Roadster electric vehicle would produce 125 grams CO2E/mile (well to wheels, 
though most emissions are from well to tank) if the electricity were drawn from the California average 
electricity mix today with a carbon intensity value of 124 grams CO2E/MJ. The Toyota Prius would 
emit 258.45 grams CO2E/mi. The conventional gasoline vehicle with an average fuel efficiency of 19 
mpg today emits 610.83 g CO2E/Megajoule. 

Table 24 Comparison of Alternative Vehicle GHG emissions  

 

Based on these CO2E emission values for the two types of electric vehicles, we calculated the GHG 
reductions possible if various percentages of passenger vehicle miles were traveled by EVs or HEVs in 
2020. (Table 25). The potential GHG and energy use reductions by a 100% substitution of the 
projected passenger car and light duty vehicle miles traveled in 2020 by battery electric hybrid 
vehicles is significant. However, this kind of market penetration is not feasible. Instead, to achieve the 
12.2 MMT CO2E target (or, the 6.8 MMT CO2E reduction amount by 2020) from the on-road 
transportation category, the percentage of HEV would have to reach between 80 and 90%, while the 
percentage of EVs would have to reach between 40 and 60%.  

                                                   
160 We are less concerned with the cost of the vehicle but used a worst case scenario of emissions based on the 
power of the car. The Tesla Roadster is a sports car and represents a worst-case electric car scenario for 
emissions. The GHG emissions from mid-range electric limousines, and their electricity usage is expected to be 
lower.  

Gasoline Electric Vehicle Hybrid Electric

Miles per Gallon 

19.04 
(San Diego County 

Passenger Fleet 
Average)

120.75 
(Based on Tesla 

Roadster)

45 
(Based on Toyota 

Prius 2009 City and 
Highway Average)

Miles per Therm - 105 -

Watt Hours/mile - 177 -

Mega Joules/mi 6.37 1.00 2.70

Grams CO2E/MJ 95.86 124.00 -

(from LCFS) - 105.00 -

Grams CO2E/mi 610.83 124.59 258.45

- 105.50 -

Note: The following values are derived from the LCFS Table ES-8: 124 is the current CA electricity 
mix, and 105 is the future expected CA electiricty mix with more renewables.
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Table 25 GHG Reduction Potential from HEVs and EVs in 2020 

 

The potential for substitution of gasoline by electric “fuel” is already part of the scenario analysis for 
feasibility of compliance in the LCFS. In all four LCFS scenarios electricity is assumed to penetrate the 
market from (9% minimum) to 35% (highest rate) by 2020, with ethanol based fuel providing the 
other large amount of carbon intensity reduction. The potential feasible EV based reductions have 
therefore already been taken into account in the expected reductions statewide of the LCFS. The 
question then is whether it is possible to obtain greater than the 9% market share predicted for 
electric vehicles in the LCFS. The number of passenger cars and light duty vehicles projected for 2020 
is over 2.4 million. Considering the number of hybrids on the road from 1996 to 2009 of about 
20,000, it would seem improbable that more than 10-20% market penetration of HEVs can be 
achieved. Over 200,000 battery hybrids would have to be sold in the county annually. Even if the fleet 
could be completely replaced within 15 years, as projected under a sustained price increase of 
gasoline, we then could reach the target by about 2025 assuming also that auto manufacturers would 
continue to build HEVs at the necessary rate. An even more improbable penetration is foreseen for 
EVs.161 

Other drawbacks of an all electric or HEV future occurring within the next 10-15 years and large 
GHG reductions being achieved would not only be that the issue of road maintenance and congestion 
reduction as a result of continued increase in vehicles but also that revenue from fuel taxes would 
decrease drastically, and the long term goal for 2050 may still not be achieved. Also, in the case of an 
all plug-in electric future, we would have to ensure that the capacity needed was available and 
produced by renewable energy. 

8.1.3 Potential EV Infrastructure Needs 

SANDAG has carried out an assessment of the regional alternative fuel infrastructure availability and 
funding mechanisms to assist in the expanded deployment of alternative fuels and vehicles in the 
region to support the LCFS standard.162 SANDAG identified 89 existing fueling stations in the region 
for all types of alternative fuel including electric charging stations, with the largest number being 
electric charging stations.  

                                                   
161 A University of California Berkeley study of July 2009 found that the market size for electric cars with 
switchable batteries, as opposed to plug-in is considerable and the economic and environmental benefits of 
mass-market adoption. The study shows rapid adoption for electric vehicles assuming the ownership of the 
battery is separated from the vehicle. adoption rates of electric vehicles with pay-per-mile service contracts that 
finance the cost of the battery. In previous studies, projected adoption rates have generally been based on 
electric vehicle sales as stand-alone products. Pay-per-mile service contracts eliminate the additional upfront 
costs traditionally associated with electric cars. The study predicts that electric vehicles with this type of pricing 
will account for 64% of light vehicle sales and comprise 24% of the U.S. light-vehicle fleet by 2030. See Electric 
Vehicles in the United States, A new Model with Forecasts to 2030, Center for Entrepreneurship and 
Technology, University of California, Berkeley, available at, http://cet.berkeley.edu/translational-research. 
162 SANDAG Draft Alternative Fuels and Vehicles Program Report, (May 15 2009). 

 Projected Passenger  VMT 
Driven by EVs or HEVs

 in 2020

HEV Reduction 
Amount  

(MMT CO2E)

EV Reduction 
Amount

 (MMT CO2E) 

20% 1.52 2.80
40% 3.04 5.59
60% 4.57 8.38
80% 6.09 11.20

100% 7.61 13.97
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We assessed the electricity needs for the theoretical maximum EV scenario. The amount of electricity 
needed for plug-in charging of an electricity-based passenger fleet in 2020 was calculated as 22.7 
million Gigajoules in 2020. Based on the annual energy production values shown in Table 26, this 
would mean over 6,000 GWH of power would theoretically be needed to fuel an all-electric passenger 
vehicle future in 2020.  

Table 26: Electric Energy Needed for All Miles Traveled by Electric Vehicles in 2020 

 

The GHG emissions calculations were made using the current average CA electricity mix, as well as 
an electricity average generation mix based on greater renewable energy. Assuming off-peak charging 
of the 100% passenger EV scenario discussed above (based on the worst case sports car emissions), 
there will be no need to build additional electric utility capacity.163 All studies and pilot projects 
indicate that charging at the optimal off-peak hours will flatten the demand profile without the need 
for increased capacity.164 As time-of-day charging is the determining factor to maintain the overall 
capacity strategies are being developed to educate consumers and the public on time-of-use charging. 
Managing vehicle charging combines well with a smart charging system and will also allow the 
customer control over costs. Rather than using the average electricity supply’s CO2E emissions, a 
more accurate GHG emissions estimate can be obtained based on the time of charging of an electric 
fleet. If, on the other hand, vehicle charging adds demand to peak, this may require additional 
capacity.  

Because the electricity supply sources will determine the GHG emissions from the electricity plant, it 
is the supply mix providing those off-peak hours of electricity which will finally determine the GHG 
emissions saved as compared with the GHG emissions for those vehicles had they been gasoline 
powered. More research is needed to evaluate the time-of-day charging scheme, the electricity supply 
mix at time-of-day to obtain more accurate GHG emissions data. 

8.1.4 Emissions from Diesel Compared to those from Compressed Natural Gas and Gasoline 

Two related questions arise in discussions of GHG reduction and alternative fuels: whether the 
substitution of diesel fuel in buses with the more expensive CNG, for example, leads to GHG 
reductions, and how much GHG reduction can be obtained from a diesel vs. gasoline vehicle fleet.   

                                                   
163 See also Electricity Grid, Impacts of Plug-In Electric Vehicle Charging, Christopher Yang and Ryan McCarthy, 
Air and Waste Management Association (June 16, 2009). 
164 Information provided by SDG&E, June 2009. SDG&E has electric vehicles rates based not on the tiered 
baseline used today and replaced by time of use charge rates, so that if more of the energy use can be shifted to 
off-peak or super off-peak hours, such as charging the EV at night, or at times of availability of maximum solar 
power, the electricity capacity need not increase and it can save money for the consumer. More information on 
time of use rates is available at http://www.sdge.com/tm2/pdf/ELEC_ELEC-SCHEDS_EV-TOU-2.pdf. 

Energy needed for  100% PC, LDT, 
Motorcycle VMT in 2020
 (Million Gigajoules)

22.70

EV Penetration in 2020                          100%

Megajoules to Kilowatt hour Conversion  0.28

Total Electric Energy Required (GWh) 6,306

Note: We assume 0.64 Megajoules per miles with 2008 passenger
 vehicle VMT data.
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To estimate emissions from CNG buses in comparison with diesel buses, empirical data was obtained 
from the San Diego Metropolitan Transportation Service (MTS) for the fuel efficiency of the current 
diesel fuel buses used by MTS as well as of the CNG buses it is replacing the diesels with. For these 
buses alone, and based on the fuel economies provided, we calculated the GHG emissions based on 
the LCFS well to wheels analysis CO2E emissions (Table 27). 

Table 27 GHG Emissions from Buses, San Diego County 

 

It can be seen that, based only on the fuel economies provided, more CO2E per mile is produced from 
the CNG bus than the diesel bus so that replacing these diesel buses with these CNG buses does not 
serve the purpose of reducing GHGs, at least with the existing level of fuel efficiency.165 MTS is in the 
process of replacing its diesel buses with environmentally more benign fuels.166 The main reason for 
the use of CNG in place of diesel fuel was to reduce other air pollutants, namely particulate matter 
and nitrous oxide (NOX) emissions. This purpose is still served with CNG-fueled buses.  

On the question of diesel versus gasoline passenger vehicles, the background is provided by the fact 
that in most European countries, diesel vehicles make up more than 50% of the vehicle fleet 
compared with just 10% of the US fleet. Because some new diesel engines offer roughly 25 to 30 
percent better fuel economy than hybrids and have a cheaper price premium—$1,000 to $2,000 
instead of $4,000 to $5,000167 - the European passenger vehicle fleet is significantly more fuel-efficient 
than the US fleet. 

CARB has estimated that diesel powered passenger vehicles are approximately 14% more fuel-efficient 
than the equivalent gasoline version for those models available in California. This is based only on the 
tank-to-wheels emissions. The only trade-off between lower GHGs and fuel use is with respect to one 
criteria air pollutant – NOx. Except for one diesel model tested by the EPA in 2008, none of the diesel 
models pass the health-based NOx tailpipe emissions standard in California of 0.07 grams per mile.  
The European Euro IV model NOx standard is 0.4 grams per mile, and only in 2014 will the Euro 6 
model passenger cars reach 0.07 grams per mile NOx tailpipe emissions. Such low emissions will only 
be possible through more advanced diesel technology or conversion to alternative fuels. Diesel vehicle 
emissions meet all other air pollution standards for SOx, PM and other hydrocarbons.   

                                                   
165 Personal Communication with Kevin Cleary, California Air Resources Board. 
166 In 1999, California created the Moyer Program to reduce smog-forming nitrogen Oxides (NOx) from diesel 
engines and replace diesel with cleaner alternatives such as natural gas and electricity. The Moyer Program is an 
incentive program based on AB923 and funded at $140 million per year for 10 years, available at, 
http://www.arb.ca.gov/msprog/moyer/moyer.htm. 
167 Diesel vs Hybrid, Newsweek February 4, 2009, available at, http://www.newsweek.com/id/183150. 

Diesel

Compressed 

Natural Gas

Miles per Gallon 4.29 2.84

Miles per Therm - 2.23

Magajoules per Mile 31.3 47.3

Grams CO2E/Megajoule 94.71 75.22

Grams CO2E per Mile 2968.8 3558.6

Notes: Conversion factors used were provided by CARB. These are 127,464 Btu/gallon,  930 
Btu/scf, 1.055 Joule per Btu, and 100,000 Btu per Therm.
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The policy lesson from this is that diesel passenger vehicles offer significant immediate reductions in 
GHGs and total fuel use; however, in an air basin classified as non-attainment for ozone, as most air 
basins in CA, diesel powered vehicles will be unable to meet the NOx emissions standards as yet. IN 
addition, diesel will delay but not reduce the dependence on fossil fuels in the long-term. 

8.1.5 Policy Implications and Recommendations  

• Since every incremental measure to reduce GHGs helps and should be pursued, local governments 
should be aggressive in obtaining and using federal incentive funds. 

• The most effective use of federal and state incentives and subsidies is the siting of alternative 
fueling or charging infrastructure, especially in publicly accessible locations. 

• Every local jurisdiction should have a policy of alternative fuel vehicle purchase using federal 
incentive funds. They should assess not only the cost and criteria pollution emissions reductions 
but also include actual, not potential such as in the case of flex cars, GHG reductions in the way 
done for the MTS buses above.  

• SANDAG should assess the most suitable type of renewable energy options for the region, 
whether renewable energy based electricity or biofuels in order to maximize the effectiveness of 
use of federal and state incentive funds. 

• Local jurisdiction should play a role in education of the public, elected officials and marketing of 
alternative fuels in order to maximize alternative fuel use and penetration. 
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9 COST CONSIDERATIONS 

The magnitude of GHG reduction is a necessary but not sufficient factor in evaluating local policy 
options.  The cost necessary to implement a policy is also an important consideration. To provide 
orders of magnitude on cost, we developed preliminary cost estimates.  The costs for local measures 
included here are based on a variety of sources ranging from cost of capital investment to costs of fuel 
saved; therefore we are unable to make a direct comparison of the measures relative to one another in 
terms of a normalized metric such as dollar per metric ton of CO2E ($/metric ton CO2E). Nonetheless, 
these values provide an idea of the relative costs based on the relative magnitude of the costs (Table 
28).  

Table 28 Cost Considerations of Local Policy Measures Assessed 

 

The largest GHG reduction potential comes from a mass transit system, which had a relatively high 
cost among the measures evaluated here.  Telecommuting could provide the next highest level of 
emission reductions; this policy also has the lowest cost of implementation.  Smart growth and HOT 

Measure
GHG Reduction 

2020
 (MT)

 Cost in 
2020 

($millions)
Cost Basis

Telecommute, !rst priority 349,606 -$63 Based on US GSA telework cost studies, 2006

Telecommute,  second priority 301,382 -$55 Based on US GSA telework cost studies, 2006

Parking Cash-Out 111,849 $3

Based on CARB and Shoup 2005 research data, a range 
based on cash allowance given out, scaled to San Diego 
region based on potential parking spots saved in 2020 at 
12% VMT reduction. 2008 dollars.

Congestion Pricing HOT Lanes 120,852 $4
From SANDAG, annual operating costs, 1997 dollars, 
initial HOT conversion cost, annual revenues

Tra"c Light Retiming (320 ) 23,692 $1
Based on research data, capital investment costs vary as 
the studies dates' vary, SANDAG data on city of San Diego 
suitability of tra"c signals for timing

Smart Growth 193,920 $79
Based on smart growth incentive
 costs provided in SANDAG 2030 RTP, 2006 dollars

Vanpools 34,219 $78
From SANDAG, vanpool incentives paid at annual 
nominal value; assume linear increase in number of 
vanpools, and constant 2009 dollars per van to 2020

Mass Transit,  !rst priority 779,788 $5,800
Based on FTA study capital investment costs of a bus 
rapid transit system applied to San Diego County, 2006 
dollars

Mass Transit,  second priority 547,224 $5,800
Based on FTA study capital investment costs of a bus 
rapid transit system applied to San Diego County, 2006 
dollars

Roundabouts (320) 60,480 $1,660
Based on actual Bird Rock, La Jolla capital investment 
costs for 4 roundabouts, 2005 dollars

Congestion Miles Reduction 82,310 $12,189
Capital investment and operating costs, from SANDAG 
2030 RTP Table 4.3, 2006 dollars

Note 2: A negative cost for telecommuting means that within the year of implementation costs are saved.

Note 1: Telecommute as a !rst priority results in fewer commuters available for mass transit. Mass transit as a priority removes those 
commuters available for telecommuting.
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pricing policies could yield similar levels of GHG reductions, though HOT pricing is much less costly. 
The most costly measure in terms of GHG reduction alone168 is highway expansion, which also has 
relatively low potential to reduce GHG emissions. 

Although we do not have an estimate for the cost of introduction of HEVs, based on our evaluation of 
federal incentives for EVs, we can obtain an estimate of cost using the following assumptions: 

• An average incentive cost of $5,000 per HEV, as provided by federal regulation through 2014 

• This incentive continues to 2020 

• 20% penetration of HEVs by 2020, or about 10% more than the lowest in the LCFS range 

• Market penetration would not occur if not for the incentives 

• 14,000 miles per year per HEV 

Under this scenario, the incentives costs would be $1.2 billion for San Diego County alone, which 
translates to a low relative cost in comparison with the other measures given in Table 22.  

On the other hand, a Stanford University GHG cost study of 2008169 states that the cost effectiveness170 
of introducing plug-in hybrid electric vehicles (PHEV, the same as EVs in this report) is 
approximately $4/MT CO2E, with a reduction potential California-wide of 6 MMT CO2E.  We have 
estimated the reduction potential based on actual market penetration rates in the past few years and 
showed that only a penetration of about 10%-20% is feasible by 2020, and only for HEVs. At this 
penetration rate, the upper limit of GHG reduction potential is that already accounted for under the 
LCFS strategy, or about 1.6 MMT CO2E in our region. This is a significant portion (26%) of the 
Stanford study estimated 6 MMT CO2E state-wide EV potential by 2020. It is improbable, based on 
the market sales data for HEVs/EVs that the San Diego region could provide such a significant amount 
of the statewide EV GHG reduction, or without more analysis, how the cost value provided by the 
Stanford study may be compared with the cost/MT CO2E that we have derived based only on incentive 
costs.  

 

  

                                                   
168 Other short-term external benefits of congestion reduction such as reduced air pollution and health benefits, 
reduced accidents and reduced loss of labor hours have not been taken into account. 
169 Precourt Institute for Energy Efficiency, Stanford University, Analysis of Measures to Meet the Requirements 
of California’s AB 32 (September 27, 2008). 
170 Ibid. at 6. A cost effective mitigation measure is defined as: “A greenhouse gas mitigation measure is cost-
effective under a given target emission reduction if and only if it costs no more per tonne of emissions 
reductions than the marginal cost associated with the target emission reduction.” 
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10 CONCLUSIONS 

In this project, we have sought to deepen our understanding of the GHG reduction effects of policies 
constituting the broad strategies we estimated from on-road transportation to meet the AB 32 target. 
We identified and characterized various policy measures chosen from more than 100 measures, based 
on applicability and feasibility within our region, for each broad reduction strategy.  

On-road transportation is not only the largest source of GHG emissions in San Diego County (46%); it 
also has the potential to provide significant reductions. The majority of transportation GHG 
reductions (79%) derive from technological changes mandated by the government on fuel efficiency 
and alternative fuels. However, due to the potential rebound effect of these federal and state mandates, 
achieving an additional amount of GHG reductions above the estimated amount needed of 6.8 MMT 
CO2E locally might be needed and would be challenging. Combinations of policies within local 
government control are available to achieve the significant reduction amounts. Existing and planned 
fuel use reduction and VMT reduction measures could allow us to reach the 86% of the total 
reduction target. Potential local fuel use reduction and significant VMT reduction measures can help 
increase this amount to 98%. A comprehensive pricing policy alone could achieve 5-10% of the 
estimated GHG reduction amount. In combination with existing, planned and potential measures, a 
pricing policy could provide more than the reduction target of 6.8 MMT CO2E. However, if the 
rebound effect comes into effect, local measures may have to be more aggressive to achieve additional 
local GHG reductions.   

Practice in the European Union, where GHG and energy use reduction measures have been 
implemented since 1990, shows that although overall GHG reductions of 7.7 % (429 MMT CO2E EU-
27), 2.2 % (93 MMT CO2E EU-15) and 25.3 % (337 MMT CO2E EU-12) below 1990 have been 
reached, only domestic transportation (mostly on-road transportation) and the maritime and aviation 
transportation sectors have shown increases and are difficult to control. This serves as a lesson for our 
region and complements the conclusions based on our analysis of GHG reducing measures applied to 
our county.  Incremental changes to the private and public transport system to reduce VMT and fuel 
use will not easily allow us to reach the 2020 goal and beyond. To reach the 2050 target of 80% below 
1990 levels will require a combination of more comprehensive and/or more aggressive local strategies. 

10.1 Summary of Policy Recommendations 

Based on the analyses in this report, it is clear that more significant measures than the measures we 
currently plan for fuel use and VMT reduction would be needed to reach 2020 emissions targets. Even 
with potential significant measures, it will be a challenge to meet local reduction amounts. The 
analysis supports the following broad policy measures: 

•Implement measures from VMT and fuel use reduction measures discussed; 

•Assess, plan, adopt, and implement comprehensive pricing measures; 

•Focus on low/zero carbon future for private and public transport. 

To support this long-term policy recommendation, the following additional recommendations can be 
made: 

o Develop metrics to assess the energy efficiency of the existing private and public 
transportation system and track changes over time.  

o Develop and track metrics to assess the sustainability of the transportation system. 

o Initiate and support education and awareness-raising programs through cities and non-profit 
organizations, region-wide, to inform city officials, the general public and regional decision 
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makers on the connection between transportation energy use, GHGs and inefficiencies of the 
transportation system. 

o Develop targets for all modes of mobility with the aim of a more balanced mode share; track 
these targets.  

o Evaluate and pilot test individual and combinations of pricing policies to both raise revenue 
and provide for a significantly expanded transit system. Evaluate the potential for alternative 
revenue sources, including an extensive road pricing system or a VMT charge in place, for 
example, of a gas tax. These possibilities can also be pursued at the state level. 

o Evaluate the potential to support an expanded public transportation system that can 
eventually be based on a zero or low carbon fuel. 

o Assess the relationship between electricity needs and a long-term HEV/EV- based private and 
public transport system. 

o Evaluate the most promising alternative fuel source for the region and use the federal and 
state incentive funds to promote this.  

o Support promising local research on alternative fuels and especially the local potential for 
renewable electricity production for EV.  

Policy recommendations for local governments have been made within each broad reduction strategy 
to complement the above broad strategies as follows: 

10.1.1 Recommendations to Reduce VMT 

• As mass transit has the potential for the most significant GHG reductions, SANDAG should 
continue to assess possibilities for an expanded mass transit system that is time competitive with 
the passenger vehicle and of sufficiently high quality to attract middle-income commuters.  

• The state of telecommuting in the county should be assessed and the potential for a region-wide 
coordinated telecommute policy amongst federal, state, county and city offices should be 
evaluated. 

• The business case for a telecommute policy should be evaluated. 

• The business case for an employer parking cash-out policy should be assessed.  

• SANDAG should evaluate the cost effectiveness of congestion reduction measures not only in 
terms of highway safety improvements and labor hours lost but also in terms of GHGs and criteria 
pollution emissions. The research indicates that the cost is high compared with other measures 
when considering all these effects. 

• VMT reduction should not be considered in isolation of the alternative fuels strategy or the fuel 
use reduction strategy due to the rebound effect. Therefore, if the rebound effect occurs in our 
region, the role of local government to reduce GHGs will be enhanced. 

10.1.2 Recommendations to Reduce Transportation Fuel Use 

Fuel use reduction methods may provide GHG reductions similar to planned congestion reduction 
measures if carried out in a coordinated way amongst the cities in the region but at a much lower cost. 
These measures could be considered as low hanging fruit. Therefore the following actions are 
recommended for local governments: 

• Identify traffic signals for retiming.  

• Identify new developments that may be suitable for roundabouts.  

• The policy of adopting stop signs at every intersection is likely to have similar speed disrupting 
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effects that increase GHGs and may likewise be reconsidered.171  

• If additional incremental measures are needed to provide small amounts of GHG reduction 
SANDAG could evaluate further the effects on fuel use of asphalting roads, implementing 
advanced traffic control measures, and supporting driver training and vehicle maintenance 
programs.  

10.1.3 Recommendations to Encourage Alternative Fuels 

• Since every incremental measure to reduce GHGs helps and should be pursued, local governments 
should be aggressive in obtaining and using federal incentive funds. 

• The most effective use of federal and state incentives and subsidies is the siting of alternative 
fueling or charging infrastructure, especially in publicly accessible locations. The regional MPO 
can take a leading role in identifying and establishing such locations. 

• Every local jurisdiction should have a policy of alternative fuel vehicle purchase using federal 
incentive funds. They should assess not only the cost and criteria pollution emissions reductions 
but also include actual GHG reductions in the way done for the MTS buses above.  

• SANDAG should assess the most suitable type of renewable energy options for the region, 
whether renewable energy based electricity or biofuels in order to maximize the effectiveness of 
use of federal and state incentive funds. 

• Local governments should play a role in education of the public, elected officials and marketing of 
alternative fuels in order to maximize alternative fuel use and penetration. 

10.1.4 Recommendations to Integrate Pricing Policies 

• To date we have implemented just one pricing policy that has an effect on GHG reduction in one 
area of our roadway system, congestion pricing. The feasibility of adopting multiple road pricing 
policies, including VMT charges, and their interactions should be examined as well as the GHG 
reduction effects.  

• The parking supply and demand and its effect on transport energy use should be evaluated.  

• It should further be assessed how an increased air quality abatement fee may be used to contribute 
to measures to achieve GHG reduction.  

• The feasibility of pooling financial resources from cities to achieve reductions being considered at 
each city level for GHG reduction measures should be assessed.  

• Future research on pricing for San Diego County should evaluate more closely the adoption 
process, legal issues and implementation issues of VMT pricing policies in other jurisdictions. 

 

                                                   
171 If replacing stop signs with yield promotes energy use reduction, it may also worsen pedestrian safety in 
places where there is pedestrian traffic. San Diego residential areas in general have little or no foot traffic and 
stop signs at nearly every residential intersection. The safety issues may be overcome by driver and public 
training. Especially in residential areas, use of yield signs in place of stops is not expected to promote vehicle 
use because of the limited or no additional vehicles using residential zones as travel-through areas. 


