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10 years, Cool NRG will distribute 30 
million CFLs throughout Mexico and 
anticipates achieving 7.5 million tons of 
avoided emissions—just 25 percent of 
potential reductions based on standard 
assumptions of usage and effectiveness. 
Discounting serves to mitigate short-
falls from those who accept a CFL but 
never use it, bulbs that break or burn out 
before their expected 10-year lifetime, 
bulbs that are used in a new light fix-
ture, and bulbs used in other ways that 
may be contrary to the intended energy-
saving application.

Some federal legislative climate 
proposals would similarly discount 
the value of international carbon off-
sets. One recent proposal would have 
awarded only four offset credits for 
every five tons reduced internation-
ally.18 This ratio effectively makes each 
international offset credit worth only 
80 percent of a compliance allowance, 
making domestic offsets and on-site 
emission reductions more attractive. 
The same discounting principle could 
be applied, where appropriate, to com-
munity reductions.

Finally, any bundle of reductions 
that is credited in the carbon market 

must be verified by an independent 
third party. Similar to offsets project 
crediting, a verifier would confirm that 
proper procedures were followed for 
quantifying reductions, and that the ac-
tions taken match those intended to be 
carried out. Verifiers may conduct sur-
veys of their own to sample reductions 
achieved and identify noncompliance, 
helping to improve future iterations of 
community projects by noting program 
shortcomings.

Pilot Interventions

Many of the strategies described 
above have been tested in different con-
texts, but not specifically as commu-
nity-based climate solutions. Therefore, 
we set out to pilot several interventions 
and quantify them for potential carbon 
market crediting. Our work examined 
three different methodological foils, in-
cluding refrigerator replacement, toilet 
replacement, and delivery of a house-
hold emission reduction kit, each with a 
unique set of considerations.

Refrigerator replacement is one of 
the more straightforward measures that 
can be taken to reduce energy use and 
avoid the related emissions. Working 
with 150 low-income households in San 
Francisco, we collected data on refrig-
erator make, model, year, and annual 
energy rating. By projecting anticipated 
operating costs, we compared existing 
refrigerators to an energy-efficient re-
placement and found that 20 percent 

of the sampled population would save 
money by retiring their old refrigerator 
and replacing it with a new one.19 When 
extrapolated to the entire population of 
low-income households in San Fran-
cisco (nearly 130,000 families), that 20 
percent represents an estimated 26,000 
refrigerators that could be cost-effec-
tively replaced. The estimate increases 
to 29,000 refrigerators if modest carbon 
values are added.20 

Replacing inefficient toilets also 
yields predictable savings, even though 
usage characteristics are more variable 
than for refrigerators. We identified 
more than 2,000 pre-1993 toilets in San 
Francisco that could be replaced with 
a high efficiency model that uses half 
as much water per flush. Replacing all 
2,000 toilets would save approximately 
8 million gallons of water per year, 
avoid nearly $90,000 in water bills and 
reduce 25 tons of CO2 that would have 
been emitted in water treatment and 
transportation.21 

Emission reduction kits presented 
more complicated quantification chal-
lenges, due to the diversity of interven-
tions and significant role of behavior 
(see Photo of Emission Reduction Kit). 
This particular intervention involved an 
initial visit to 150 households to deliver 
the kit and a follow-up visit with 50 of 
those same households during which 
participants were asked to complete a 
survey to assess the effectiveness of the 
various kit items. More than 60 percent 
of households reported using the CFL 
and power strip two months after the 
kit was distributed; nearly 80 percent 
reported using the reusable water bot-
tle, with almost 70 percent reporting 
that they had avoided purchasing plastic 
water bottles as a result; and more than 
80 percent reported using the canvas 
bag (see Summary of Household Survey 
Data).

The household follow-up survey re-
vealed additional opportunities to real-
ize emission reductions, particularly in 
the area of weatherization. Fewer than 
20 percent of respondents had ductwork 
that was properly sealed, taped, or in-
sulated; more than half didn’t have in-
sulation around their water heaters, and 
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more than 70 percent had single-pane 
windows or windows that were cracked 
(see Efficiency and Conservation Op-
portunities in Pilot Study Population). 
Each of these presents an opportunity 
to tighten the building envelope and im-
prove the efficiency of household heat-
ing, ventilation, and air-conditioning to 
reduce energy use and avoid greenhouse 
gas emissions.

Regulatory Precedence
Other programs have already de-

veloped methods to quantify indirect 
emission reductions from energy effi-
ciency improvements and aggregating 
small, dispersed actions. For example, 
the Clean Development Mechanism 
Program of Activities provides a meth-
odology for crediting diverse activities 
at multiple sites as a single project.22 
Cool NRG in Australia has applied this 
methodology for a project to deliver 30 
million compact fluorescent light bulbs 
across Mexico. CDM also allows for 
building energy efficiency projects such 
as appliance and equipment upgrades at 
multiple sites.23 One approved project 
in the City of Cape Town, South Af-
rica, used three different interventions 

in low-income households to improve 
energy efficiency, including installing 
ceiling insulation, solar water heaters, 
and energy-efficient lighting.24

The Regional Greenhouse Gas Initi-
ative (RGGI) in the northeastern United 
States awards offset credits for end-use 
energy efficiency projects that reduce 
on-site combustion of fossil fuels such 
as oil, natural gas, or propane.25 A simi-
lar rubric could apply in California to 
crediting electricity sector reductions 
from energy efficiency and weatheriza-
tion improvements that occur within the 
capped electricity sector. For example, 
under the RGGI Model Rule, improve-
ments that enhance residential building 
energy performance must exceed inter-
national standards by 30 percent in or-
der to be eligible for offset crediting.26 
Low-income household weatherization 
could also be required to go a specified 
percentage beyond accepted industry 
standards.

Potential Criticisms and the 
Role of Local Government

Though there is precedent for pool-
ing small actions and crediting dispersed 

efforts for regulatory compliance, some 
believe that this approach to address-
ing climate change may be too compli-
cated, expensive, and inefficient. While 
state and local governments may need 
to increase their capacity as they learn 
to effectively implement and oversee 
new climate change solutions, our find-
ings suggest that a program to aggregate 
reductions in disadvantaged communi-
ties can be practical, cost-effective, and 
complementary to other strategies being 
considered.

Regulators are already considering 
setting aside emissions allowances for 
several purposes, including to account 
for renewable energy projects and to en-
courage local government programs.27 
The additional work required to set 
aside a small portion of allowances 
for community-based greenhouse gas 
(GHG) reduction efforts, either through 
administrative allocation or at auction, 
would be modest within the overall con-
text of creating the statewide cap-and-
trade program. 

Many cities, municipalities, and local 
governments have noted the significant 
role they can play in mitigating climate 
change and often work directly with 
those communities in greatest need. 

One project in the city of Cape Town, South Africa, used three different interventions in low-income households to improve energy 
efficiency, including installing ceiling insulation, solar water heaters, and energy-efficient lighting.
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Organizations like ICLEI-Local Gov-
ernments for Sustainabilityand member 
municipalities in the Local Government 
Sustainable Energy Coalition (LGSEC) 
have already begun to implement green-
house gas reduction programs and have 
facilitated green investments in their 
communities. LGSEC, in particular, 
has highlighted the role that local gov-
ernments can play in achieving AB 32 
goals and it supports setting aside al-
lowances for aggregated community 
emission-reduction projects.28 

To a large extent, the municipal mon-
itoring and evaluation edifice to credit 
those kinds of reductions is already in 
place to report on Federal stimulus or 
other public funding programs. And, 
importantly, creating a set-aside mecha-
nism doesn’t require that local govern-
ments or community organizations take 
action; it incentivizes new opportunities 
through the carbon market and allows 
interested parties to pursue emission re-
ductions that make the most economic 
sense.

Our pilot interventions in disadvan-
taged communities have demonstrated 
that there are ample opportunities to 
realize emission reductions that are 
cost-effective. In neighborhoods with 
low utility-program penetration rates 

that have yet to adopt energy-efficient 
technologies, substantial reductions can 
be achieved with investments that pay 
back quickly. Installing compact fluo-
rescent light bulbs, weather-stripping, 
power strips, faucet aerators, and low-
flow shower heads can yield annual 
savings several times greater than the 
cost of the devices. With existing re-
bates, even replacing larger fixtures 
and appliances like old refrigerators 
and toilets can save money over the  
long-run.

More importantly, enabling commu-
nity-based climate solutions through 
aggregation of emissions reductions 
will be far more cost-effective and equi-
table than doing nothing at all. The so-
cial and environmental costs of failing 
to address growing disparities in vul-
nerable communities could have severe 
repercussions across the state that out-
weigh any initial savings from delaying 
further action. 

Identifying Priority 
Communities

Activities that lead to greenhouse 
gas emissions occur almost everywhere. 
Yet emission sources tend to be con-

centrated in particular areas, especially 
along busy transportation corridors and 
in industrial zones. Historically, prop-
erty values are lower in heavily polluted 
areas, drawing low-income residents 
who cannot afford to live elsewhere. 
The result is a high coincidence of 
low-income communities in highly pol-
luted areas, creating discernible clus-
ters of environmental and economic 
inequalities.

California Environmental Protec-
tion Agency (Cal/EPA) has adopted a 
definition for “cumulative impacts” that 
reflects this confluence of demographic 
and environmental factors.29 Several at-
tempts to quantitatively assess commu-
nity risks are already underway. A study 
conducted by the Bay Area Air Quality 
Management District (BAAQMD) as 
part of its Community Air Risk Evalu-
ation (CARE) initiative demonstrated 
that toxic air contaminants in the Bay 
Area tend to cluster in geographic and 
demographic “hotspots.”30 Areas in the 
top quartile of exposure to toxic air con-
taminants also encompass geographic 
areas with higher concentrations of low-
income households.31 Many of these 
low-income communities abut con-
gested highways, major shipping ports, 
oil refineries, power plants, and other 
industrial facilities that put people at 
greater health risk from poor air quality.

University of California researchers 
funded by Cal/EPA have developed a 
way to score cumulative impacts from 
air pollution by census tract in order to 
reveal at-risk communities, particularly 
communities of color.32 One analysis 
shows that the top 6.2 percent of tracts in 
Southern California with the highest cu-
mulative impact scores were composed 
of more than 95 percent non-whites and 
with more than 33 percent living in pov-
erty (i.e., median household income of 
$25,269 or lower).33 

AB 32 specifically identifies the 
need to direct investment towards Cali-
fornia’s “disadvantaged” communi-
ties.34 Efforts to quantify risk factors 
will provide state lawmakers with the 
information necessary to identify disad-
vantaged communities that suffer from 
the most disparate environmental and 
economic impacts.

San Francisco Community Power’s climate team delivered 150 emission reduction kits to 
low-income households along with a free energy audit.
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Beyond “Business as Usual”

Several proposals have recently 
emerged to promote climate justice in 
hard-pressed communities, including a 
climate rebate or per-capita dividend, 
community benefits funds generated 
from allowance auctions, allowance 
trading surcharges, and expanded util-
ity-based energy efficiency programs. 
However, the existence of a wide re-
source gap is enough to demonstrate 
that a business-as-usual approach is 
not enough. Existing rebate programs 
and discounts are still not reaching the 
most at-risk populations at sufficient 
rates. Despite their best efforts, util-
ity companies are unable to meet the 
scale of the need in our most vulnerable 
communities.

Southern California Edison prepares 
an Annual Low-Income Energy Ef-
ficiency Report that details the num-
bers of homes reached and services 
provided across its territory. In 2008, 
SCE reached 54,635 homes with a wide 
variety of programs.35 While these are 
admirable results, SCE is reaching just 
4 percent of the estimated 1,348,301 eli-
gible low-income households in its ter-
ritory each year.36 

In September, the California Public 
Utilities Commission approved a sub-
stantial budget expansion for energy 
efficiency programs in coming years, 
including the nation’s largest home ret-
rofit program. The California Statewide 
Program for Residential Energy Effi-
ciency (CalSPREE) is expected to reach 
130,000 households by 2012, leaving 
many more families in need of further 
assistance.37 

Even well-established federal pro-
grams may reach only a fraction of 
eligible households. For example, the 
Low-Income Home Energy Assistance 
Program (LIHEAP) reached 5.5 million 
households in 2006—about 16 percent 
of the 34.4 million households that meet 
the program’s income standard.38 More 
importantly, LIHEAP offers financial 
assistance to those in greatest need, but 
it does not adequately address the per-
sistent energy efficiency technology 
gap between low-income and wealthier 
households. Just 124,930 households 
in 45 states (less than half of one per-
cent of LIHEAP-eligible households) 
received a weatherization benefit to 
provide low-cost residential building 
improvements that would keep future 
heating and cooling costs down.39

Furthermore, recent analysis of 
hand-out programs like the California 
Alternative Rates for Energy (CARE) 
program suggests that cash payments 
may not be the most effective way to 
mitigate energy expenditures. Through 
the CARE program, low-income house-
holds receive a 20 percent discount on 
their monthly energy bill to help reduce 
their financial burden.40 In 2008, PG&E 
and SCE spent nearly $600 million on 
the CARE program. Yet this discount 
does nothing to actually reduce energy 
use and, in many cases, has the perverse 
effect of subsidizing inefficient, highly 
polluting technologies.41

Per-capita dividends or consumer 
rebates may have similar effects as ex-
isting utility bill subsidies. In theory, 
households could use dividend or rebate 
monies to make energy efficiency in-
vestments and other emission-reducing 

improvements. But households may be 
more likely to use the extra money in 
ways that will maintain their existing 
energy use or even increase it. Enabling 
communities to invest it in their own 
homegrown climate solutions would 
prompt a better environmental outcome 
and guarantee permanent cost savings 
through energy efficiency improve-
ments. At the same time, investing 
the money in local emission reduction 
projects fosters climate education and 
promotes resource conservation.

As California considers how to im-
plement climate policy in a way that 
protects and benefits low-income and 
historically polluted communities, it’s 
imperative that state regulators consider 
both the costs and potential benefits of 
specific cap-and-trade design features. 
Some approaches will perpetuate the 
existing resource gap and inequitable 
distribution of the pollution burden; 
others will help level the playing field. 
A well designed cap-and-trade market 
can provide predictable, ongoing incen-
tives for community action that are tied 
directly to environmental performance, 
which allows local organizations to take 
a lead role in combating global warm-
ing. By linking local institutions to car-
bon markets, California can transform 
the climate crisis into an opportunity for 
a more equitable future for all.
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