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Non-state and sub-national actors are undertaking ambitious initiatives designed to cut
carbon emissions and promote clean development. These actions occur alongside
RIÀFLDOVWDWHFHQWULFQHJRWLDWLRQSURFHVVHVDQGWKHLPSUHVVLYHUHVXOWVDUHJDUQHULQJ
international attention. These programs have the potential to raise national ambition;
VSXUDGGLWLRQDOPLWLJDWLRQDGDSWDWLRQDQGFOLPDWHÀQDQFLQJDQGLQMHFWDQHPSKDVLV
on solutions-directed efforts into the public dialogue on climate change.
Many of these non-state efforts surpass national climate policies and actions in scope
DQG DPELWLRQ +RZHYHU GDWD GHPRQVWUDWLQJ VXEQDWLRQDO HIIRUWV· FRQWULEXWLRQ WR QDtional and global climate mitigation have, until recently, been scarce. Sub-national iniWLDWLYHV·LQWHJUDWLRQDQGDOLJQPHQWZLWKQDWLRQDOFOLPDWHPLWLJDWLRQJRDOVLVDOVRODUJHO\
unknown, particularly when these efforts go beyond existing national policies and reTXLUHPHQWV%ULWLVK&ROXPELD·VFDUERQWD[DQG6KHQ]KHQ·VHPLVVLRQVWUDGLQJVFKHPH
IRULQVWDQFHLQWURGXFHSROLFLHVWKDWDUHQRWHFKRHGLQ&DQDGDDQG&KLQD·VUHVSHFWLYH
national climate mitigation efforts. If adopted nationally, these initiatives would contribXWHVLJQLÀFDQWO\WRFRXQWU\OHYHOPLWLJDWLRQJRDOV
This paper compiles nine in-depth case studies of sub-national climate mitigation programs that exceed or lead national policy directives. From California to Rajasthan, India, these case studies reveal a range of local partnerships that exhibit strong climate
leadership. In addition to examining the policy frameworks that make these accomSOLVKPHQWVSRVVLEOHZHFDOFXODWHHDFKIHDWXUHGLQLWLDWLYHV·SRWHQWLDOPLWLJDWLRQLPSDFW
LILWZHUHVFDOHGWRWKHQDWLRQDOOHYHO2XUÀQGLQJVGHPRQVWUDWHWKHVHVXEQDWLRQDO
FOLPDWHDFWLRQV·FDSDFLW\WRFRQWULEXWHWRQDWLRQDOPLWLJDWLRQJRDOV(DFKVXEQDWLRQDODFWLRQPD\VHHPLQVLJQLÀFDQWLQLVRODWLRQEXWRXUDQDO\VLVGHPRQVWUDWHVKRZ
these local and regional climate initiatives could expand to greater scale and raise
ambition for national efforts.
:HÀQGWKDWWKHVHHIIRUWVLQWRWDOFRXOGUHGXFHHPLVVLRQVIURPWKHHLJKWFRXQtries featured in this report by 1 gigaton, compared to a business-as-usual scenario.
A projected 8 to 10 gigaton gap stands between existing national climate pledges and
the additional actions needed to maintain a least-cost 2 degrees Celsius trajectory
of global temperature rise. The sub-national climate actions described in this report
could narrow the difference by approximately 10 percent, if adopted by their respective countries.

EXECUTIVE SUMMARY

Sub-national actors are reducing emissions through a range of initiatives, including:
•

Adopting ambitious renewable energy targets 5DMDVWKDQ·V LQVWDOOHG VRODU
capacity is the largest among all the states in India, accounting for more than
RQHTXDUWHU RI WKH FRXQWU\·V WRWDO ,I 5DMDVWKDQ·V UDWH RI VRODU HQHUJ\ H[SDQVLRQ
ZHUHVFDOHGWRWKHQDWLRQDOOHYHO,QGLD·VFDUERQGLR[LGHHPLVVLRQVZRXOGGHFUHDVH
E\JLJDWRQVDQDPRXQWHTXDOWRDSSUR[LPDWHO\SHUFHQWRIWKHQDWLRQ·V
total carbon dioxide emissions in 2012.

•

Reducing deforestation rates faster than the national pace: More than
WKUHHTXDUWHUV RI HPLVVLRQV IURP $FUH WKH WKLUGVPDOOHVW RI %UD]LO·V  VWDWHV
come from the land-use, land-use change and forestry sector. With a target to
reduce deforestation 80 percent by 2020, Acre has already achieved 63 percent
of its goal, which translates to 62 million tons CO2e. When scaled nationally these
HIIRUWVFRXOGFRQWULEXWHSHUFHQWWR%UD]LO·VJUHHQKRXVHJDVUHGXFWLRQDPbition.

•

Setting prices on carbon, through the use of taxes and emissions trading.
The Canadian province of British Columbia has had a carbon tax, covering all
fossil fuel combustion, in place since 2008. The tax targets a key source of British
&ROXPELD·VFRQWULEXWLRQVWRFOLPDWHFKDQJHIRVVLOIXHOFRPEXVWLRQDFFRXQWHGIRU
SHUFHQWRIWKHSURYLQFH·VWRWDOJUHHQKRXVHJDVHPLVVLRQVLQ,I&DQDGD
ZHUHWRDGRSWDQDWLRQZLGHFDUERQWD[LWFRXOGDFKLHYHSHUFHQWRIWKHFRXQWU\·V
2020 reduction goal. And in China, the city of Shenzhen has adopted a pledge to
peak emissions in 2022 and a 21 percent carbon intensity reduction goal – greater
WKDQ WKH QDWLRQDO  FDUERQ LQWHQVLW\ WDUJHW RI  SHUFHQW 6KHQ]KHQ·V HPLVsions trading scheme covers 40 percent of citywide emissions. If scaled nationally,
it could contribute reductions of nearly one-fourth of the 1 gigaton total savings
cited in this report.
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INTRODUCTION

Over the last two decades, non-state (businesses and civil society groups, for instance) and sub-national (cities, states, and regions) actors have undertaken ambitious initiatives designed to cut carbon emissions and promote clean development.
7KHVHDFWLRQVIDOORXWVLGHRIRIÀFLDOVWDWHFHQWULFQHJRWLDWLRQSURFHVVHVDQGWKHLPpressive results are garnering international attention. The programs have the potential
to raise national ambition; spur additional mitigation, adaptation, and funding; and
inject an emphasis on solutions-directed efforts into the public dialogue on climate
change. Non-state and sub-national actors are able to innovate and experiment where
states are unwilling to take necessary risks (Hoffmann, 2011).
New non-state and sub-national climate actions are proliferating in number, and these
LQLWLDWLYHV· VFRSH DQG VFDOH DUH H[SDQGLQJ WR HQFRPSDVV JUHDWHU DUHDV DQG ORQJHU
time-horizons than earlier policies. The Non-State Actor Zone for Climate Action
(NAZCA), launched at the Lima COP-20 Climate Conference in December 2014, has
recorded 4,404 “commitments to action” to date.1 The commitments include a wide
range of collaborative projects in various geographies, spanning more than a dozen
VHFWRUV²HQHUJ\HIÀFLHQF\DQGFDUERQSULFLQJWRQDPHWZR²DQGLQFRUSRUDWLQJFLWLHV
and regions that account for 12 percent of the global population. The aggregate 2014
market value of companies included in NAZCA totaled $8.57 trillion USD, equal to the
combined GDPs of Australia, Brazil, Canada, France and Turkey (Cheng et al., 2015).
NAZCA also tracks transnational networks, including the Compact of Mayors and the
related Compact of States and Regions, which link together city mayors and governors to share climate mitigation strategies and galvanize collective action.
1RQVWDWHDQGVXEQDWLRQDOFOLPDWHDFWLRQV·JURZLQJPRPHQWXPFRXOGFRQWULEXWHVLJQLÀFDQWO\ WR QDUURZLQJ WKH HPLVVLRQV JDS ² WKH GLIIHUHQFH EHWZHHQ WKH UHGXFWLRQV
countries have pledged and the cuts needed to maintain a global temperature rise of
less than 2 degrees Celsius (UNEP, 2014). Early analysis of nationally determined
contributions (INDCs) indicates that these climate action pledges will fall short of the
efforts needed to maintain a least-cost scenario for containing global temperature rise
within a “safe” zone. A further 12 to 15 gigatons of carbon dioxide equivalent (CO2e)
mitigation is needed by 2025, and the reductions pledged by the 125 INDCs submitted
so far2DUHLQVXIÀFLHQWIRUWKHWDVN &OLPDWH$FWLRQ7UDFNHU *LYHQWKLVGLVFUHSancy, non-state and sub-national action could contribute a critical piece to the playing
ÀHOG
The total contribution from non-state and sub-national actors is open to interpretation,
and the latest research suggests a range of potential mitigation impacts from these
groups. A study published in Nature Climate Change evaluated commitments made
by non-state, sub-national, and national actors at the New York Climate Summit, and
IRXQG WKDW WKH 6XPPLW·V  FRPPLWPHQWV FRXOG EULGJH WKH  HPLVVLRQV JDS E\
RQHÀIWKRU*W&2H +VXHWDO 7KH81(QYLURQPHQW3URJUDPPH 81(3 
DVVHVVHGRIWKH´PRVWDPELWLRXVDQGVSHFLÀFµLQWHUQDWLRQDOFRRSHUDWLYHLQLWLDWLYHV
(ICIs) recorded in the Climate Initiatives Platform and determined they could cut the
2020 emissions gap by nearly a third, or 2.9 Gt CO2e (UNEP, 2015).

1
As of November 1 2015.

$FFRUGLQJWR&OLPDWH$FWLRQ7UDFNHU·VDQDO\VLVWKH,1'&VVXEPLWWHGDVRI2FWREHUVWLOO
OHDYHDVLJQLÀFDQWJDS RIJLJDWRQVRIFDUERQGLR[LGHHTXLYDOHQW EHWZHHQSURMHFWHGHPLVVLRQVDQG
a 2-degree pathway in 2025.
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(FRI\VDQGWKH&DPEULGJH,QVWLWXWHIRU6XVWDLQDELOLW\/HDGHUVKLSHYDOXDWHGÀYHSULvate sector initiatives – the Cement Sustainability Initiative, en.lighten, Tropical Forest Alliance 2020, Refrigerants, Naturally! and WWF Climate Savers Program – and
forecast a 200 Mt reduction in 2020. If these efforts were brought rapidly to scale, the
VWXG\ÀQGVWKDWWKHLULPSDFWFRXOGJURZWR0WE\DQDPRXQWHTXLYDOHQWWR
WKHDQQXDOHPLVVLRQVRIFRDOÀUHGSRZHUSODQWV 86(3$ 
These analyses provide a perspective for understanding the impact of select initiatives, yet each shows only one piece of the global picture. Assessment methodologies, criteria, and scope vary from study to study, meaning the gigatons cannot be
combined, nor the mitigation impacts compared. This shortcoming is in part due to
QRQVWDWH DQG VXEQDWLRQDO DFWLRQV· YROXQWDU\ QDWXUH$ ODFN RI FRQVLVWHQW UHSRUWLQJ
methods and platforms results in piecemeal information, which analysts must use to
make sense of who is doing what, and where. Recent efforts, such as the Global Protocol for Community-Scale Greenhouse Gas Emissions, attempt to better harmonize
GDWDFROOHFWLQJDQGUHSRUWLQJ:KLOHWKHVHSURJUDPVDUHDQLPSRUWDQWÀUVWVWHSWRZDUGV
PRUHUREXVWGDWDZHQHHGDGGLWLRQDOLQLWLDWLYHVIRFXVHGVSHFLÀFDOO\RQHQFRXUDJLQJ
and incentivizing sub-national and non-state actors to voluntarily release climate data.
These efforts are crucial to preventing greenwashing and the discrediting of future
non-state efforts (Hsu and Weinfurter, 2015). Chan et al. (2015) propose a promising
solution: a collaborative framework that would compile consistent information on nonstate and sub-national climate actions to allow for transparency, benchmarking, and
data harmonization.
This paper compiles nine in-depth case studies that showcase the ways sub-national
governments are undertaking climate mitigation programs independent of or ahead
of national policy directives. From California to Rajasthan, India, these case studies
describe a range of local partnerships exhibiting climate leadership. In addition to
examining the policy frameworks that make these accomplishments possible, we calFXODWHWKHIHDWXUHGLQLWLDWLYHV·SRWHQWLDOLPSDFWLIVFDOHGWRWKHQDWLRQDOOHYHOGHPRQVWUDWLQJWKHVHVXEQDWLRQDOFOLPDWHDFWLRQV·JUHDWFDSDFLW\WRFRQWULEXWHWRFRXQWULHV·
PLWLJDWLRQJRDOV(DFKVXEQDWLRQDODFWLRQPD\QRWVHHPVLJQLÀFDQWLQLVRODWLRQ
but the goal of our analysis is to demonstrate how these local and regional climate
initiatives can expand to larger scales and raise the ambition of national efforts. We
selected the nine case studies by identifying priority countries, both developed and
developing, where sub-national and non-state actions are underway. We also narrowed our focus in response to the availability of data that would enable us to assess
VXEQDWLRQDOSURJUDPV·PLWLJDWLRQFRQWULEXWLRQVDQGWKHLUIXWXUHSRWHQWLDOWREHVFDOHG
up to address national 2020 goals. We interviewed in-country experts directly involved
with the climate actions and programs and collected both primary and secondary data
to estimate future mitigation impact. Where countries have pledged absolute 2020 mitigation targets (e.g., the United States, Canada, and Germany), we made reference
to how the sub-national case study contributes directly towards the national goal. For
countries in which 2020 targets are articulated on an intensity basis (carbon emissions
per unit GDP), we calculated sub-national mitigation impact using business-as-usual
2020 emission projections (see Appendix: Supplementary Information).

INTRODUCTION

Figure 1. Map of the nine city and regional climate action case studies considered
in this report.
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Overview
•

([SDQGLQJ2UDQ·VZDVWHVRUWLQJSURJUDPFRXOGUHGXFHWKHQDWLRQ·VDQQXDOHPLVsions by 11 million tons of carbon dioxide, or roughly 4.3 percent, from 254 million
tons to 243 million tons, in 2020.

•

([SDQGLQJ2UDQ·VZDVWHPDQDJHPHQWSURJUDPWRWKHQDWLRQDOOHYHOEHWZHHQ
DQGZRXOGUHGXFHWKHFRXQWU\·VFDUERQGLR[LGHHPLVVLRQVE\DVPXFKDV
million tons, enough to power 4,744,526 million American homes for one year.

•

2UDQ·VH[SDQGHGZDVWHPDQDJHPHQWHIIRUWVKDYHWKHSRWHQWLDOWRFUHDWHDYDVW
number of domestic jobs.

Jumpstarting Algeria’s Waste Management Strategy
Solid waste is a mounting global environmental and human health hazard. The World
Bank predicts that municipal solid waste generation will nearly double by 2025, rising
from the current rate of 1.3 billion tons per year, to 2.2 billion tons per year (World
Bank, 2012). We see this trend in Algeria, a North African nation of 40 million, where
ZDVWHPDQDJHPHQWLVDUDSLGO\JURZLQJFKDOOHQJH7KHFRXQWU\·VSRSXODWLRQLVFRQcentrated in the north, where there are approximately 300 people per sq. km – compared to a national average of 13. The desert nation is rapidly urbanizing, at a rate of
65 percent , creating a convergence of environmental problems, waste management
chief among them (SWEEP-Net, 2010).
3RSXODWLRQSUHVVXUHVKDYHOHGWRWKHIRUPDWLRQRIWKRXVDQGVRIXQFRQWUROOHGODQGÀOOV
and dumps with which local communities struggle to cope. A Ministry of Land Planning and the Environment (MATE) survey found more than 3,000 dumps, occupying
more than 150,000 hectares, spread across the country. These sites are commonly
VLWXDWHGRQRUQHDUDJULFXOWXUDOODQGDQGGU\ULYHUVZKHUHWKH\SRVHVLJQLÀFDQWKHDOWK
and environmental risks (SWEEP-Net, 2010).
Algeria has, despite its troubles, made great strides in managing its solid waste problem. Its implementation of the National Program of Municipal Waste Management
(PROGDEM) in 2002 marked an important turning point. PROGDEM supports a
UDQJHRISURMHFWVLQFOXGLQJODQGÀOOVVRUWLQJFHQWHUVDQGPDVWHUSODQVIRUFLWLHVDOO
designed to tackle waste management challenges, mostly at the municipal level. BeWZHHQDQG352*'(0KHOSHGEXLOGODQGÀOOVDQGVRUWLQJFHQWHUVUHhabilitate 101 unauthorized dumps; and establish waste management plans for 1,223
RI$OJHULD·VFLWLHV 6:((31HW 
From 2010 to 2014, solid waste service coverage increased by about 5 percent in
both rural and urban areas (SWEEP-Net, 2013 & SWEEP-Net, 2014). Municipal solid
ZDVWH VHUYLFHV FXUUHQWO\ UHDFK  WR  SHUFHQW RI$OJHULD·V XUEDQ SRSXODWLRQ DQG
between 65 and 70 percent of citizens living in rural areas. Sixty to 70 percent of the

INTEGRATED SOLID WASTE MANAGEMENT IN ORAN, ALGERIA

FROOHFWHGZDVWHHQGVXSLQGXPSVZKLOHWRSHUFHQWUHDFKHVDODQGÀOO7KHVH
statistics put Algeria ahead of the curve for developing countries; on average, 30 to 60
percent of the urban solid waste in developing nations remains uncollected, and less
than 50 percent of the population in these countries are served (World Bank, 2011).
Collection rates range, globally, from a low of 41 percent in low-income countries, to a
high of 98 percent in high-income countries (World Bank, 2012).
Algeria has made steady progress expanding its waste collection services, and the
nation now needs to develop holistic waste management strategies that incorporate
sorting, recycling, composting, and energy generation. Approximately one percent
of collected waste is composted, and only seven percent is recycled (SWEEP-Net,
   :LWKRXW VLJQLÀFDQW UHF\FOLQJ DQG FRPSRVWLQJ SURJUDPV WKH QDWLRQ·V ODQGÀOOV
swell, exacerbating environmental and public health hazards. The government also
misses opportunities to generate income through recycling, re-use, and waste converVLRQWRHQHUJ\(VWDEOLVKLQJUREXVWDQGUHOLDEOHZDVWHVWUHDPVLVDNH\ÀUVWVWHSWR
attracting private sector investment to a waste management industry.

Building a Foundation for Waste Management in Oran
,Q 2UDQ$OJHULD·V WKLUG ODUJHVW ZLOD\D SURYLQFH  DQ HIIRUW WR EXLOG D KROLVWLF ZDVWH
PDQDJHPHQWVWUXFWXUHLVXQGHUZD\(LJKW\SHUFHQWRI2UDQ·VPXQLFLSDOVROLGZDVWH
is collected, but very little of it is recycled (Bouhadiba et al, 2014). The Algerian government, local authorities, and the non-governmental organization R20 Regions of
Climate Action (R20) are collaborating to expand waste sorting and recycling, which
will form the foundation for additional composting, incineration, and waste valorization
SURJUDPV'DYLG$OEHUWDQL5·V3URJUDP'LUHFWRUH[SODLQVWKDWZKLOHSDVWSURMHFWV
have attempted to support waste management efforts in Oran, few took on the whole
supply chain. Waste was sorted only to be re-mixed by trucks; sorting bins were
installed without building community support and awareness of the value of sorting.
$OEHUWDQLDWWULEXWHVWKHQHZSURMHFW·VVXFFHVVLQSDUWWRDEURDGDQGLQWHQVLYHRXWreach effort conducted before collection got underway (D. Albertani, personal communication, July 2015).
5·V SURJUDP RSHUDWHV LQ FRQMXQFWLRQ ZLWK 2UDQ·V ORFDO JRYHUQPHQW WUDVK FROOHFtion agency, and sorting center, implementing a door-to-door outreach campaign to
HQJDJHZLWKDQGLQIRUPKRXVHKROGVRQWKHHFRQRPLFEHQHÀWVWKDWZDVWHVRUWing and recycling brings to the larger community (R20 Regions of Climate Action,
2015). R20 also held two workshops that taught 125 local professionals, including
WHDFKHUVLPDPVDVVRFLDWLRQPHPEHUVDQGKRXVHNHHSHUVDERXWWKHSURÀWDEOHDVpects of waste management, helping these professionals become stewards of the
program. This engagement led to an 80 percent waste sorting compliance rate in the
$$'/3HSLQLHUHDQG$NLG/RWÀQHLJKERUKRRGVZKHUHWKHSURJUDPZDVLPSOHPHQWHG
The project currently involves some 54,000 residents and diverts approximately 605
kilograms of recyclable materials from the waste stream each day (R20 Regions of
Climate Action, 2015).
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The program coordinated with waste collectors to establish new routes and pick-up
times and created two new sorting lines to better separate glass, plastic, paper, cardboard, and metals. These changes created 16 new jobs: four new roles for truck
drivers and 12 positions on the sorting line. The potential for additional job creation,
though the participation of additional neighborhoods, is vast, and the establishment
of a reliable stream of recyclable materials has begun to attract investors from the
recycling industry. Based on the success of the program, R20 has approved funds to
scale the project from 136 bins and 54,000 residents, to over 1,000 bins and 500,000
residents (R20 Regions of Climate Action, 2015).

The Potential Emissions Impact of Oran’s Waste Sorting
Strategy
7RHVWLPDWHWKLVSURMHFW·VSRWHQWLDOLPSDFWRQDQDWLRQDOVFDOHZHPXOWLSOLHGWKHSHU
FDSLWDJUHHQKRXVHJDVHPLVVLRQVUHGXFWLRQIURP2UDQ·VZDVWHVRUWLQJSURJUDPE\WKH
WRWDOSRSXODWLRQRIWKHFRXQWU\&RPSDUHGWR$OJHULD·VEXVLQHVVDVXVXDOHPLVVLRQV
SDWKZD\ DOLQHDUSURMHFWLRQRISDVWHPLVVLRQV H[SDQGLQJ2UDQ·VZDVWHVRUWLQJSURJUDPFRXOGUHGXFHWKHQDWLRQ·VDQQXDOHPLVVLRQVE\PLOOLRQWRQVRIFDUERQGLR[LGH
or roughly 4.3 percent, from 254 million tons to 243 million tons, in 2020. The policy
FRXOGORZHUWKHFRXQWU\·VFDUERQGLR[LGHHPLVVLRQVE\PLOOLRQWRQVIURPWR
HQRXJKWRRIIVHWD\HDU·VZRUWKRIFDUERQSROOXWLRQHPLWWHGE\QHDUO\ÀYHPLOOLRQ
American homes (EPA, 2015).

Broadening Algeria’s Waste Management Strategy
2UDQ·VFRQWULEXWLRQWR$OJHULD·VFOLPDWHJRDOVLVRQO\EHJLQQLQJWREHIHOW,WVPDWXULQJ
sorting and recycling program holds great mitigation potential. If the city commits to
leveraging its waste programs to pioneer a comprehensive approach to turning trash
into treasure it would set a game changing example for the nation. In September
WKH:LOD\DRI2UDQDQG5ZLOOWDNHWKHÀUVWVWHSVWRZDUGVGRLQJVRE\LPSOHment two new plastic recycling and composting programs. They also plan to construct
a new 35.6 MW waste-to-energy facility by 2017. These proposals rely on the knowlHGJH DQG PDWHULDOV JDLQHG IURP WKH FLW\·V RQJRLQJ VRUWLQJ DQG UHF\FOLQJ SURJUDPV
The new waste management plan also has strong pollution mitigation potential, implementing projects that reducing toxins from the environment and forming the building
blocks of an ambitious, comprehensive waste management strategy.

INTEGRATED SOLID WASTE MANAGEMENT IN ORAN, ALGERIA

Figure 2. The potential emissions impact of scaling up Oran’s waste management
strategy throughout Algeria.
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FOREST CONSERVATION IN ACRE,
BRAZIL
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Scaling Up: Local to Global Climate Action

Overview
•

Land use change is the largest source of greenhouse gas emissions in Brazil,
DFFRXQWLQJIRUDSSUR[LPDWHO\SHUFHQWRIWKHFRXQWU\·VWRWDOHPLVVLRQV

•

As of 2013, Acre had achieved 63 percent of its goal to reduce deforestation 80
SHUFHQWE\FRPSDUHGWRWKHVWDWH·VDYHUDJHGHIRUHVWDWLRQUDWHIURP
to 2005. This reduction in deforestation has resulted in a 62 million ton CO2e
reduction.

•

([SDQGLQJ$FUH·VIRUHVWFRQVHUYDWLRQSROLFLHVQDWLRQZLGHFRXOGKHOSFORVHWKHJDS
EHWZHHQ%UD]LO·VUHGXFWLRQJRDOVDQGLWVHPLVVLRQVWUDMHFWRU\E\DERXW
percent, lowering 2020 emissions by 0.204 gigatons of carbon dioxide equivalent,
compared to the deforestation reductions Brazil has maintained over the last four
years.

Land Use Change at the Center of Brazil’s Climate Action
Land use change and forestry (LUCF) represents the largest source of greenhouse
JDVHPLVVLRQVIRU%UD]LODFFRXQWLQJIRUDSSUR[LPDWHO\SHUFHQWRIWKHFRXQWU\·VWRWDO
emissions (WRI-CAIT, 2014). In Amazonian states, such as Acre, LUCF emissions
FRPSULVHDQHYHQKLJKHUSURSRUWLRQRIWKHUHJLRQ·VWRWDO,Q/8&)DFFRXQWHG
IRUSHUFHQWRIWKHVWDWH·VHPLVVLRQV
%UD]LO·VFOLPDWHDFWLRQVWUDWHJ\IRFXVHVKHDYLO\RQSUHVHUYLQJIRUHVWVDVFULWLFDOFDUERQ
sinks. In 2004, the nation adopted the Action Plan for the Prevention and Control of
Deforestation in the Land Amazon, which emphasizes monitoring, enforcement, and
coordination across all levels of government to curb deforestation. This policy sets an
80 percent deforestation reduction target for the Amazon, compared to the 1996-2005
historical average of 19,625 square kilometers of forest loss each year.
7KHFRXQWU\·V1DWLRQDO&OLPDWH&KDQJH3ROLF\SDVVHGLQHVWDEOLVKHGDQDWLRQDO
target to reduce GHG emissions 36.1 - 38.9 percent below business as usual levels
(including emissions from land use, land use change and forestry) by 2020. This tarJHWLVIUDPHGDVYROXQWDU\DWWKHLQWHUQDWLRQDOOHYHO\HW%UD]LO·V1DWLRQDO3ROLF\IRU&OLPDWH&KDQJHPDQGDWHVWKHFUHDWLRQRIVHFWRUVSHFLÀFSODQVWRWUDQVODWHWKHSURSRVDO
into reality (World Resources Institute, 2013). Brazil released its INDC in September,
pledging to reduce its GHG emissions – including LUCF emissions – 37% below 2005
levels by 2025. The country has also pledged to eliminate illegal deforestation and to
restore 12 million hectares of forests by 2030 (World Resources Institute, 2015). The
nation is a recent signatory to the New York Declaration on Forests, a compact that
pledges to halve the loss of natural forests globally by 2020 and to end forest loss by
2030 (NY Declaration of Forests, 2014).

FOREST CONSERVATION IN ACRE, BRAZIL

Climate Action and Commitments in Acre, Brazil
7KH$PD]RQLDQVWDWHRI$FUH%UD]LOKDVDGRSWHG%UD]LO·VQDWLRQDOGHIRUHVWDWLRQWDUJHW
DWWKHVWDWHOHYHO$VWKHWKLUGVPDOOHVWRI%UD]LO·VVWDWHV$FUHFRQWDLQVDUHODWLYHO\
small proportion of the Amazon forest, yet the state is a national and international
leader in applying innovative policy mechanisms, such as payments for ecosystem
services models, to slow deforestation. The state has maintained over 86 percent
RILWVRULJLQDOIRUHVWFRYHU :RUOG:LOGOLIH)XQG %\DGRSWLQJ%UD]LO·VQDWLRQDO
deforestation target, Acre is committing to reduce deforestation rates 80 percent by
 FRPSDUHG WR WKH VWDWH·V DYHUDJH GHIRUHVWDWLRQ UDWH EHWZHHQ  DQG 
Meeting this target means limiting deforestation to an annual loss of 120 square kilometers by 2020 (compared to a baseline loss of approximately 602 square kilometers
per year). In 2013, Acre had achieved 63 percent of this deforestation reduction goal.
7KLVSURJUHVVLVGXHLQODUJHSDUWWR$FUH·V6WDWH6\VWHPRI,QFHQWLYHVIRU(QYLURQPHQtal Services (or SISA), a groundbreaking law passed in 2010 to combat deforestation
and promote sustainable forest management. Cited as “one of the most advanced
subnational forest carbon programs in the world” (World Wildlife Fund, 2013), SISA
links local communities with international markets, garnering payments for ecosystem
services for forest conservation activities.
This initiative incorporates a set of Environmental Service Incentives for Carbon, which
IRFXVRQLQFUHDVLQJDJULFXOWXUDODQGOLYHVWRFN\LHOGVWRUHGXFHUDQFKLQJ·VH[SDQVLRQ
into forests, while also enhancing the economic value of standing forests, improving
the livelihoods of forest-defending communities, and providing forest protection (IPAM,
2012). The primary driver of deforestation in the Amazon is the conversion of lands
for cattle ranching; beef and milk production occurs on 83 percent of deforested lands
(IPAM, 2012). SISA programs seek to reduce the economic incentive for deforestation
and protect intact forest through zoning laws that dictate development. Notably, the
$FUHJRYHUQPHQW·VH[WHQVLYHFRQVXOWLQJZLWKORFDOFRPPXQLWLHVDQGFLYLOVRFLHW\RUJDQL]DWLRQVKDVSOD\HGDODUJHUROHLQ6,6$·VVXFFHVV &,)25 
6,6$·V LQFHQWLYHV LQFOXGH GLUHFW DVVLVWDQFH VXFK DV ÀUH FRQWURO LPSURYHG PRQLWRULQJWHFKQLFDOH[WHQVLRQSURJUDPVDQGFRPPXQLW\RUJDQL]DWLRQ *RYHUQRU·V&OLPDWH
& Forests Task Force). The State of Acre is also working to create a comprehensive
carbon offset program that allows developed countries to meet their greenhouse gas
reduction targets by purchasing offsets gained from the protection of intact forests and
associated carbon sequestration. The German development bank KfW plans to provide performance-based payments totaling 19 million Euros over four years through
WKH5(''(DUO\0RYHUV 5(0 SURJUDP 9HULÀHG&DUERQ6WDQGDUG $FUHDQG&DOLfornia have also signed a Memorandum of Understanding to use carbon offsets from
$FUHWRKHOSDFKLHYHFRPSOLDQFHZLWK&DOLIRUQLD·VFDSDQGWUDGHSURJUDP7KH%UD]LOLDQVWDWHLV´ZLGHO\H[SHFWHGWREHFRPHWKHÀUVWMXULVGLFWLRQZLGHSURJUDPWRGHOLYHU
REDD offsets” (Ecosystem Marketplace, 2014).
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Expanding Acre’s Deforestation Reduction to Brazil’s Forests
/DQGFRQYHUVLRQLVWKHVLQJOHODUJHVWGULYHURI%UD]LO·VJUHHQKRXVHJDVHPLVVLRQVVR
H[SDQGLQJFRPSUHKHQVLYHIRUHVWFRQVHUYDWLRQSROLFLHVVXFKDV$FUH·VSD\PHQWVIRU
ecosystem services model, would dramatically reduce national emissions.
$SSO\LQJ$FUH·VGHPRQVWUDWHGGHIRUHVWDWLRQUHGXFWLRQVDFURVVDOORI%UD]LO·VIRUHVWHG
DUHDVZRXOGORZHUWKHFRXQWU\·VHPLVVLRQVE\PLOOLRQWRQVRIFDUERQGLR[LGH
HTXLYDOHQW $FUH·V HQKDQFHG SURWHFWLRQ LI H[WHQGHG WR WKH UHVW RI %UD]LO·V IRUHVWV
would lower emissions by an additional 204 million tons of carbon dioxide equivalent
compared to the deforestation reductions Brazil has maintained over the last four
years, from 2010 to 2014. This enhanced scenario would save a total of 1,016 million
WRQVRIFDUERQGLR[LGHHTXLYDOHQWWKURXJK([SDQGLQJ$FUH·VIRUHVWFRQVHUYDWLRQ
SROLFLHVQDWLRQDOO\ZRXOGKHOSFORVHWKHJDSEHWZHHQ%UD]LO·VUHGXFWLRQJRDOVDQG
its emissions trajectory by about 31 percent.

Figure 3. The potential emissions impact of scaling up Acre’s deforestation reduction policy throughout Brazil.
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1DWLRQDOL]LQJ$FUH·V3ROLFLHV
SISA helps Acre and Brazil reduce greenhouse gas emissions, and the
SURJUDPDOVRSURGXFHVDQDUUD\RIFREHQHÀWV,Q$FUHWKHSURJUDP
ZLOOEHQHÀWXSWRUXUDOSURSHUW\RZQHUVLQGLJHQRXVSHRSOHVDQG
other traditional populations. Acre contains 29,488 rural properties, and
SISA will reach nearly all of the rural landowners (World Wildlife Fund,
2013). Forest protection and renewal is crucial for carbon mitigation
and is also an important strategy for climate adaptation, as forests offer
“the best way to buffer against the climate shocks that are affecting the
Southwestern Amazon, by maintaining year-round transpiration to the
atmosphere that can reduce the severity of droughts” (Nepstad et al.
  ,3$0 7KHIRUHVWVDOVRSURYLGHÀUHEUHDNVPHGLFLQHZLOG
game, and resins, in addition to international commodities like timber,
Brazil nut, and rubber (IPAM, 2012).
The lack of a global demand for carbon offsets from forestry projects in
Acre, and in the rest of Brazil, is a challenge that must be addressed
IRU 6,6$ WR EH ZKROO\ VXFFHVVIXO  ([SDQGLQJ$FUH·V IRUHVW SURWHFWLRQ
programs will require compatibility of REDD+ mechanisms at various
scales (World Wildlife Fund, 2013), and collaboration and coordination
among communities and regional and national governments. The benHÀWVRIVXFKDQH[SDQVLRQZRXOGEHH[WUDRUGLQDU\DQGPDNHWKHFDVH
for setting more aggressive forest protection targets.
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Overview
•

%HOR+RUL]RQWH·VLQVWDOODWLRQRIDELRJDVSODQWRQDIRUPHUODQGÀOO²DFRUQHUVWRQH
RI LWV ZDVWH PDQDJHPHQW VWUDWHJ\ ² UHGXFHG VROLG ZDVWH·V FRQWULEXWLRQ WR %HOR
+RUL]RQWH·VHPLVVLRQVE\WRSHUFHQWZKHQLWZDVLQVWDOOHGLQ

•

([SDQGLQJ %HOR +RUL]RQWH·V ZDVWH PDQDJHPHQW SURJUDP WR WKH QDWLRQDO OHYHO
could mitigate 9 million metric tons of carbon dioxide in 2020, cutting the gap beWZHHQ%UD]LO·VUHGXFWLRQJRDOVDQGLWVHPLVVLRQVWUDMHFWRU\E\RQHSHUFHQW

•

)URPWRWKHQDWLRQDOH[SDQVLRQRI%HOR+RUL]RQWH·VZDVWHPDQDJHment program would save a total of 42 million tons, equivalent to the emissions 11
coal plants produce in a year.

The Challenges of Solid Waste Management in Brazil
Solid waste is a pressing problem in Brazil. In 2001, solid waste production grew
WZLFHDVIDVWDVSRSXODWLRQVZHOOLQJE\SHUFHQWFRPSDUHGWRWKHQDWLRQ·VSRSXODtion growth rate of 0.9 percent, and weighing in at 62 million tons (Beecheno, 2013).
Opportunities to reduce, recycle and reuse waste are uneven across the country, and
RQO\SHUFHQWRI%UD]LO·VPXQLFLSDOLWLHVKDYHDZDVWHPDQDJHPHQWSODQ %HHFKHno, 2013). Without this infrastructure, reducing, reusing, and capturing energy from
waste is impossible in most areas. In 2005, greenhouse gas emissions from waste
FRPSULVHGSHUFHQWRIWKHQDWLRQ·VWRWDO 8QLWHG1DWLRQV&OLPDWH&KDQJH6HFUHWDULDW %UD]LOLVWKHZRUOG·VVHYHQWKKLJKHVWHPLWWLQJQDWLRQPHDQLQJWKDWDIHZ
SHUFHQWDJHSRLQWVRILWVWRWDOPDNHDVLJQLÀFDQWGLIIHUHQFHLQWKHJOREDOFDUERQEXGJHW
(World Resources Institute, 2014a).
%UD]LOODFNHGDFOHDUO\GHÀQHGSROLF\IRUUHF\FOLQJDQGVROLGZDVWHPDQDJHPHQWXQWLO
ZKHQWKH1DWLRQDO3ROLF\IRU6ROLG:DVWHÀOOHGWKLVYRLGFUHDWLQJD\HDU1Dtional Plan for Solid Waste, and establishing guidelines, goals, and action programs,
along with a mandatory review every four years. The policy requires states and muQLFLSDOLWLHVWRGHYHORSZDVWHPDQDJHPHQWSODQVDQGDLPVWRFORVHWKHQDWLRQ·V
open-air dumps and decrease the overall volume of waste. The plan also established
a reverse logistics policy, which holds producers accountable for addressing and recovering waste from their industries.
While the National Policy for Solid Waste is innovative and comprehensive on paper,
LPSOHPHQWLQJLWVJRDOVKDVSURYHQGLIÀFXOW7KHQDWLRQDOJRYHUQPHQWUHTXLUHGFLWLHV
and states to submit their waste management plans by August 2012 in order to qualify
IRUFUHGLWÀQDQFLDOVXSSRUWDQGWD[UHOLHI\HWOHVVWKDQKDOIRIDOOPXQLFLSDOLWLHVPHW
this deadline.

WASTE TO ENERGY IN BELO HORIZONTE, BRAZIL

Belo Horizonte’s Waste Management Leadership
As the country works to implement local and regional waste management solutions,
%HOR+RUL]RQWHWKHQDWLRQ·VVL[WKODUJHVWFLW\KDVGHYHORSHGDQHIIHFWLYHDSSURDFK²D
proven template to emulate. “A pioneer on waste management at the local level since
the 1990s,” reports Green Growth Best Practices, “[Belo Horizonte] took innovative
DFWLRQVWRZDUGVPRUHHIÀFLHQWZDVWHPDQDJHPHQW\HDUVEHIRUHDQDWLRQDOSROLF\ZDV
approved ”(Green Growth Best Practices, 2014).
7KH FLW\·V  ,QWHJUDWHG 6ROLG :DVWH 0DQDJHPHQW 0RGHO LQVSLUHG QDWLRQDOOHYHO
policy that legitimized waste pickers, who had long been an informal but integral part
RIWKHZDVWHVHFWRU7KHPRGHODOVRHQKDQFHGHQHUJ\HIÀFLHQF\DQGFRQYHUVLRQWDUgets and elevated collection and recycling rates (Green Growth Best Practices, 2014).
%HOR+RUL]RQWH·V0XQLFLSDO8UEDQ&OHDQVLQJ/DZZKLFKFDPHLQWRHIIHFWLQ6HSWHPEHU
FRGLÀHGWKHVHQHZWDUJHWVZLWKDLPVWRLQFUHDVHHIÀFLHQF\LQZDVWHFROOHFWLRQ
and recycling, promote social inclusion, create jobs and generate income for city workers (Green Growth Best Practices, 2014).

Biogas Development at the Municipal Waste Treatment
Centre (Centro de Tratamento de Resíduos Sólidos
(CTRS))
Belo Horizonte installed a biogas plant at its Municipal Waste Treatment Centre (or
Centro de Tratamento de Resíduos Sólidos – CTRS) in 2010, contributing the bulk of
JUHHQKRXVH JDV UHGXFWLRQV UHVXOWLQJ IURP WKH FLW\·V ZDVWH PDQDJHPHQW VWUDWHJLHV
)URPWR&756VHUYHGDVWKHFLW\·VSULPDU\ODQGÀOODQGZDVWKHPXQLFLSDOLW\·VODUJHVWVLQJOHVRXUFHRIJUHHQKRXVHJDVHPLVVLRQV ,5(1$ 7RZDUGV
the end of its operation, in 2006, CTRS held over 17.4 million cubic meters of waste,
and stood 64 meters tall at its maximum height (IRENA, 2012). After three years
of planning, the city completed its biogas plant on the site in 2010, and in 2011 the
IRUPHU ODQGÀOO VXSSOLHG  PHJDZDWWV RI HOHFWULFLW\ WR WKH FLW\·V JULG HQRXJK WR
SRZHUSHRSOH·VOLYHVIRUD\HDU ,5(1$ 7KHSODQWFRPSOHPHQWVWKH
FLW\·V LQLWLDWLYHV LQ ZDVWH VRUWLQJ UHF\FOLQJ FRPSRVWLQJ DQG FRPPXQLW\ DZDUHQHVV
and education.
7KHSODQW·VLPSDFWKDVEHHQGUDPDWLF²IROORZLQJLWVLPSOHPHQWDWLRQLQZDVWH·V
FRQWULEXWLRQWR%HOR+RUL]RQWH·VHPLVVLRQVIHOOE\SHUFHQW 3UHIHLWXUDGH%HOR+RUL]RQWH    7KH FLW\ HVWLPDWHV WKDW EXLOGLQJ D ELRJDV IDFLOLW\ DW DQRWKHU ODQGÀOO
the Macaubas treatment plant, would have a similarly large impact, reducing approxiPDWHO\PLOOLRQWRQVRI&2HSHU\HDUHTXDOWRSHUFHQWRIWKHFLW\·VWRWDO
emissions (Prefeitura de Belo Horizonte, 2012). The carbon savings from the biogas
SODQW FRPELQHG ZLWK WKH FLW\·V FRPSOHPHQWDU\ ZDVWH PDQDJHPHQW VWUDWHJLHV VXEVWDQWLDOO\FRQWULEXWHWR%HOR+RUL]RQWH·VSURJUHVVWRZDUGVUHDFKLQJLWVJRDORIUHGXFLQJ
emissions 20 percent below 2007 levels by 2030.
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Bringing Belo Horizonte’s Waste Management Policy to a
National Scale
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Figure 4. The potential emissions impact of scaling up Belo Horizonte’s waste
management strategy throughout Brazil.
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,IVFDOHGQDWLRQDOO\%HOR+RUL]RQWH·VELRJDVSURJUDPZRXOGORZHU%UD]LO·VHPLVVLRQVE\PLOOLRQWRQVLQ²IURPPLOOLRQWRPLOOLRQ
WRQV²UHGXFLQJWKHJDSEHWZHHQ%UD]LO·VPLWLJDWLRQJRDOVDQGLWV
emissions trajectory by one percent. From 2015 to 2020, this expansion of biogas would save a total of 42 million tons, equivalent to the
emissions 11 coal plants produce in a year.

%LRJDVDVD.H\3LHFHRIWKH:DVWH0DQDJHPHQW3X]]OH
7KHZRUOG·VFLWLHVSURGXFHVRPHELOOLRQWRQVRIVROLGZDVWHHDFK\HDU
(Green Growth Best Practices, 2014), and this quantity is projected to
grow to 2.2 billion tons by 2025. Many developing nations are making
VWULGHVLQWKHLUZDVWHFROOHFWLRQHIIRUWV\HWZDVWH·VGLVSRVDODQGWUHDWment remains a hazard and an often-untapped opportunity.
%HOR +RUL]RQWH·V VXFFHVV GHPRQVWUDWHV ELRJDV·V SRWHQWLDO WR UHGXFH
carbon emissions, expand energy and electricity access, and improve
urban sanitation. This plant also created a new source of revenue for
the city through the United Nations Framework Convention on Climate
&KDQJH·V&OHDQ'HYHORSPHQW0HFKDQLVP &'0 DSURJUDPWKDWHQDEOHV GHYHORSHG FRXQWULHV WR SXUFKDVH FHUWLÀHG HPLVVLRQ UHGXFWLRQ
credits from developing countries.
5HDOL]LQJ ELRJDV·V EHQHÀWV WKURXJKRXW %UD]LO ZLOO UHTXLUH DGGLWLRQDO Ànancing, the creation of a comprehensive waste management system,
and access to technical and logistical know-how. Biogas is only one of
a suite of waste management solutions – a set that includes enhanced
collection, waste sorting, waste reduction, and composting and recyFOLQJ LQLWLDWLYHV  (YHQ VR ELRJDV·V HPLVVLRQV UHGXFWLRQ SRWHQWLDO LV D
loud call for mobilizing resources to implement similar strategies both
LQ%UD]LODQGEH\RQGDQGDGHPRQVWUDWLRQRIWKHHFRQRPLFEHQHÀWVRI
doing so.
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Overview
•

%ULWLVK&ROXPELD·VFDUERQWD[FRYHUVQHDUO\DOOHPLVVLRQVIURPIRVVLOIXHOVZKLFK
DFFRXQW IRU DQ HVWLPDWHG  SHUFHQW RI WKH SURYLQFH·V HQWLUH JUHHQKRXVH JDV
emissions.

•

6LQFHWKHFDUERQWD[·VLQWURGXFWLRQ%ULWLVK&ROXPELD·VIXHOFRQVXPSWLRQKDVGHcreased, even as its GDP grew faster than the national GDP.

•

If Canada were to adopt a similar carbon tax at the national level, the policy would
UHGXFHWKHFRXQWU\·VHPLVVLRQVE\PLOOLRQWRQVRIFDUERQGLR[LGHHTXLYDOHQW
from 2015 to 2020. Expanding the carbon tax shift model throughout the country
ZRXOGKHOSFORVHWKHJDSEHWZHHQ&DQDGD·VUHGXFWLRQJRDOVDQGLWVHPLVsions trajectory by over a third – or about 35 percent.

Canada’s Wavering Climate Action
&DQDGD·VUHFRUGLQFRPEDWWLQJFOLPDWHFKDQJHLVPL[HG7KHQDWLRQZLWKGUHZIURPWKH
Kyoto Protocol in 2012 and did not meet its target to reduce greenhouse gas emissions six percent below 1990 levels from 2008 to 2012. Climate Action Tracker, which
HYDOXDWHVQDWLRQDOFOLPDWHFRPPLWPHQWVQRWHVWKDW&DQDGD·VWDUJHWZKLFKDLPV
to reduce greenhouse gas emissions 17 percent below 2005 levels by 2020, and its
2030 target, which aims to lower emissions 30 percent below 2005 levels, fall short
of the action needed to ensure that global temperatures do not rise above the catastrophic 2-degrees Celsius threshold (2015).
The government has in recent years instituted a range of programs and initiatives to
DGGUHVVWKHQDWLRQ·VODUJHVWVRXUFHVRI*+*HPLVVLRQV²WUDQVSRUWDWLRQDQGHOHFWULFLW\
generation – which have laid the groundwork for bolder action. The 1999 Canadian
Environmental Protection Act, for instance, enables the federal government to reguODWH*+*HPLVVLRQV)URPWR&DQDGD·V*+*HPLVVLRQVGHFUHDVHG
percent, while the economy continued to grow by 12.9 percent (Government of CanDGD0D\ 7KLVWUHQGWRZDUGVDGHFDUERQL]HGHFRQRP\UHVXOWVIURP&DQDGD·V
FOHDQHOHFWULFLW\JHQHUDWLRQVHFWRUSHUFHQWRIWKHFRXQWU\·VHOHFWULFLW\FRPHVIURP
non-emitting sources, making power generation in Canada among the cleanest in the
world (Government of Canada, May 2015).
&DQDGD·VHQHUJ\VHFWRULVKRZHYHUDPL[HGEDJZKHQLWFRPHVWRFOLPDWHPLWLJDWLRQ
DQG RYHUDOO WKH FRXQWU\·V DFWLRQV IDOO VKRUW RI ZKDW LV QHHGHG WR SUHYHQW GDQJHURXV
climate change. As the national government wavers in its efforts to tackle climate
change, provinces play an increasingly prominent role, piloting ambitious and innoYDWLYHVWUDWHJLHVWRFXWHPLVVLRQV7KHSURYLQFH·VSXEOLFVHFWRUKDVDFKLHYHGFDUERQ
neutrality (British Columbia Ministry of Environment, 2015) and met its 2012 interim
target for reducing emissions 6 percent below 2012 levels, succeeding where the
national government failed. British Columbia aims to reduce emissions 18 percent by
2016, 33 percent by 2020, and 80 percent by 2050. Its Greenhouse Gas Reduction

BRITISH COLUMBIA’S CARBON TAX

Targets Act requires the provincial government to release “Progress to Targets” reports
HYHU\WZR\HDUVWRPHDVXUHSHUIRUPDQFHLQLPSOHPHQWLQJ%&·V&OLPDWH$FWLRQ
Plan, helping the province track the strategies that contribute to achieving its goals.

British Columbia’s Carbon Tax: Revenue to Bolster Public
Support
%ULWLVK&ROXPELD·VFDUERQWD[LVFHQWUDOWRKHOSLQJWKHSURYLQFHPHHWLWVFOLPDWHJRDOV
The tax, which was implemented on July 1, 2008, is the most comprehensive and
ambitious in North America and is a model of effective climate policy to the rest of the
world (British Columbia Ministry of Environment, 2014 Progress Report). It covers
nearly all emissions from fossil fuels, which account for an estimated 70 percent of the
SURYLQFH·VHQWLUHJUHHQKRXVHJDVHPLVVLRQV 0LQLVWU\RI)LQDQFH ,Q6XVWDLQDEOH3URVSHULW\DVVHVVHGWKHWD[·VHIIHFWVFRQFOXGLQJWKDW´:KLOH%&ZDVGRLQJ
about as well as the rest of Canada in reducing fuel use before 2008, it has done much
better since the carbon tax came in - suggesting that the tax was an important conWULEXWRUWR%&·VVXFFHVVLQUHGXFLQJIXHOXVHIURPµ (OJLH 0F&OD\ 
The tax applies to the purchase and use of fuels, including gasoline, diesel, heating
oil, propane, and coal, and the use of combustibles, like peat and tires, for heat or energy generation (British Columbia Ministry of Finance, 2015). In 2012 energy-related
JUHHQKRXVHJDVHPLVVLRQVZHUHUHVSRQVLEOHIRUSHUFHQWRI%&·VWRWDOHPLVVLRQV
%&0LQLVWU\RI(QYLURQPHQW 6HYHQW\RQHSHUFHQWRIWKHSHUFHQWRI%&·V
greenhouse gas emissions arise from fossil fuel combustion from both stationary and
transport-related sources. Fuels exported from the province, aviation fuel, and fugitive
emissions of methane from fossil fuel production and transmission (Murray and Rivers, 2015 and British Columbia Ministry of Finance, 2015) are excluded from the tax.
%ULWLVK&ROXPELD·VFDUERQWD[LVKLJKHUWKDQPRVWDQDORJRXVWD[HVZKLFKPD\KHOS
explain its impact on consumer behavior. The policy is revenue-neutral, however,
meaning the provincial government uses funds collected from the carbon tax to offset
other taxes. From 2013 to 2014, taxing carbon in British Columbia generated 1.2
billion (CAD), which was applied to lower business taxes, provide income tax credits
to low income individuals, reduce personal income tax rates, and provide a $200 benHÀWWRQRUWKHUQDQGUXUDOKRPHRZQHUV &DQDGD·V(FRÀVFDO&RPPLVVLRQ 7KH
carbon tax on fossil fuels increased incrementally, from $10/ton in 2008 to $30/ton in
2012, so that costs and revenues grew progressively each year.
6KLIWLQJWKHSURYLQFH·VWD[EXUGHQIURPLQGLYLGXDOVDQGEXVLQHVVHVGLUHFWO\WRIRVVLOIXHO
FRQVXPSWLRQPD\DFFRXQWIRUWKHFDUREWD[·VSRSXODUDFFHSWDQFH$OWKRXJKWKHSXEOLF
initially opposed the carbon tax, support has grown post-implementation (Murray and
Rivers, 2015). In a recent survey, more than 50 percent of British Columbia respondents and more than half of respondents in other provinces strongly or somewhat
supported the policy (Murray and Rivers, 2015).
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Bringing British Columbia’s Carbon Tax to a National Scale
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Figure 5. The potential emissions impact of scaling up British Columbia’s carbon
tax across Canada.

BRITISH COLUMBIA’S CARBON TAX

,IVFDOHGWRWKHQDWLRQDOOHYHO%ULWLVK&ROXPELD·VFDUERQWD[ZRXOGUHGXFH&DQDGD·VDQQXDOHPLVVLRQVE\PLOOLRQWRQVRIFDUERQGLoxide equivalent, from 857 million tons to 770 million tons. Expanding
the carbon tax shift model to the rest of the country would help close the
JDSEHWZHHQ&DQDGD·VUHGXFWLRQJRDOVDQGLWVHPLVVLRQVWUDMHFWRry by over a third – at about 35 percent.

/HDUQLQJIURPWKH&DUERQ7D[·V´7H[WERRN6XFFHVVµ
%ULWLVK&ROXPELDPD\EH´WKHFORVHVWH[DPSOHRIDQHFRQRPLVW·VWH[Wbook prescription for the use of a carbon tax to reduce GHG emissions”
(Murray and Rivers, 2015). The tax covers a wide base of carbon sourcHVVFDOHVFRVWVXSJUDGXDOO\DQGDOLJQVLWVUDWHVZLWKHDFKIXHO·VFDUERQLPSDFW7KHSURYLQFLDOJRYHUQPHQW·VWUDQVSDUHQWUHSRUWLQJRIWKH
sources and uses of the carbon tax enables policymakers and residents
to understand its impacts, fostering widespread trust and facilitating the
SURJUDP·VSXEOLFDFFHSWDQFH
7KLV ´WH[WERRNµ FDUERQ WD[·V PDQ\ JDLQV PHULW LWV H[SDQVLRQ EH\RQG
%ULWLVK &ROXPELD·V ERUGHUV  7KH WD[ KDV SURGXFHG VXEVWDQWLDO FXWV
LQ FDUERQ HPLVVLRQV ZKLOH WKH SURYLQFH·V HFRQRP\ KDV H[SDQGHG DOthough some emissions-intensive sectors, such as basic chemical or
cement manufacturing, have encountered challenges (Murray and RivHUV 6LQFHWKHLQWURGXFWLRQRIWKHFDUERQWD[%ULWLVK&ROXPELD·V
fuel consumption has decreased – bucking the national trend – even
DVLWV*'3JURZWKKDVRXWSDFHG&DQDGD·V 0XUUD\DQG5LYHUV 
British Columbia has demonstrated that decoupling economic growth
IURPIRVVLOIXHOFRQVXPSWLRQLVQRWRQO\SRVVLEOHEXWSURÀWDEOHDVWKH
SURYLQFH·VFDUERQWD[KDVJHQHUDWHGVXEVWDQWLDOUHYHQXHWKDWRIIVHWLWV
economic burdens. This textbook success makes a strong case for a
national carbon tax.
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Overview
•

&DOLIRUQLD·V $GYDQFHG &OHDQ &DUV 3URJUDP LV H[SHFWHG WR UHGXFH &DOLIRUQLD·V
greenhouse gas emissions by 289 million metrics tons of carbon dioxide equivaOHQWLQWKH\HDU²HTXDOWRDQHDUO\SHUFHQWUHGXFWLRQLQWKHVWDWH·VWRWDO
passenger vehicle emissions in 2013.

•

Scaling the Advanced Clean Cars Program nationwide would result in a reduction
of 289 million metric tons of carbon dioxide equivalent in 2020, closing the gap
EHWZHHQWKH8QLWHG6WDWHV·FXUUHQWWUDMHFWRU\DQGLWVJRDOE\SHUFHQW

•

6FDOLQJXSDOORI&DOLIRUQLD·VFOLPDWHSROLFLHVFRXOGKHOSFORVHWKHJDSEHWZHHQWKH
86·VFOLPDWHJRDODQGLWVEXVLQHVVDVXVXDOVFHQDULRE\DERXWRQHÀIWK
or 20 percent.

Ahead of the Curve: California’s Climate Leadership
California is the eighth largest economy in the world, and it has the lowest per capita
carbon emissions and electricity consumption of any state in the U.S (The Los Angeles Times, 2015 & The Climate Group). How has the aptly named Golden State been
able to decouple economic growth from carbon emissions?
&DOLIRUQLD·VOHDGHUVKLSRQFOLPDWHFKDQJHLVHPEHGGHGLQDGHFDGHVORQJKLVWRU\RI
forward-looking policies and legal frameworks. In 2006, Governor Schwarzenegger
signed Assembly Bill AB 32 (also known as the Global Warming Solutions Act of 2006)
into law, which committed California to restoring carbon emissions to 1990 levels (431
million metric tons of CO2e) by 2020. California has also committed to lowering emissions 80 percent below 1990 levels by 2050, although this pledge is not currently manGDWHGE\ODZ&DOLIRUQLD·VFOLPDWHJRDOZRXOGUHGXFHHPLVVLRQVE\DSSUR[LPDWHly 15 percent below emissions levels under a business as usual scenario (CalEPA,
 &DOLIRUQLDZDVWKHÀUVWVWDWHWRHVWDEOLVKDFRPSUHKHQVLYHDQGOHJDOO\ELQGLQJ
carbon emission trading system, which today covers 85 percent of its greenhouse gas
(GHG) emissions. The Cap and Trade Program is one of a host of strategies California employs to meet its ambitious climate goals.
7KLV\HDU&DOLIRUQLD·VVWDWHJRYHUQPHQWH[WHQGHGLWVFOLPDWHOHDGHUVKLSIXUWKHUHQDFWLQJ1RUWK$PHULFD·VPRVWDJJUHVVLYHEHQFKPDUNWRUHGXFHFDUERQHPLVVLRQVLQWKH
QH[W\HDUV &DOLIRUQLD2IÀFHRIWKH*RYHUQRU 7KURXJKH[HFXWLYHRUGHU%
15, Governor Edmund G. Brown established an interim target of cutting emissions 40
SHUFHQW EHORZ  OHYHOV E\  &DOLIRUQLD 2IÀFH RI WKH *RYHUQRU    7KH
RUGHU·VJRDOVVXUSDVVWKHDPELWLRQRI86QDWLRQDOWDUJHWVDQGZRXOGDFKLHYH
ORZHU FDUERQ LQWHQVLW\ WKDQ WKH (XURSHDQ 8QLRQ·V  JRDOV ZKLFK DUH JHQHUDOO\
viewed as having set the bar for global reduction targets.
&DOLIRUQLD·VODWHVW*UHHQKRXVH*DV,QYHQWRU\VKRZVWKDWWKHVWDWHLVRQWUDFNWRPHHW
LWVJRDOV,QWKHVWDWH·VHPLVVLRQVIHOOE\PLOOLRQPHWULFWRQVFRPSDUHGZLWK
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HYHQDVWKHHFRQRP\H[SDQGHGIDVWHUWKDQWKH8QLWHG6WDWH·VDYHUDJHJURZWK
7KH&OLPDWH*URXS 7KHVWDWH·VGHFRXSOLQJRIHFRQRPLFJURZWKDQGFDUERQ
HPLVVLRQVPDNHVWKHFDVHIRURWKHUVWDWHVDQGIRUWKHQDWLRQWRIROORZLQ&DOLIRUQLD·V
footsteps.

One Prong of California’s Climate Program: The Advanced
Clean Cars Program
7KH$GYDQFHG &OHDQ &DUV 3URJUDP IRUPV RQH SURQJ RI &DOLIRUQLD·V DPELWLRXV PLWLgation agenda. The package of regulations is bolstered by a unique partnership between the United States Environmental Protection Agency (EPA), National Highway
Transportation Safety Administration (NHTSA), State of California, and major auto
manufacturers. This collaboration allowed the program to set ambitious greenhouse
gas emission reduction standards for cars and light trucks in the United States.
California has long been a leader in promoting cleaner passenger vehicles, and it is
the only state the federal Clean Air Act allows to request an EPA waiver for state-level
vehicle emission standards that go beyond national requirements. In 2002, California passed the Clean Cars Law, commonly known as the Pavley standard, which set
GHG emission limits that surpassed national requirements on new passenger vehicle
models 2009-2016. The California Air Resource Board approved these regulations in
2004, and fourteen states followed suit between 2004 and 2007, adopting the stricter
standards set by California (Maryland Department of the Environment).
,QUHVSRQVHWROHJDOFKDOOHQJHVEURXJKWDJDLQVW&DOLIRUQLD·V3DYOH\VWDQGDUGE\DXWRmakers, the Obama Administration brokered a compromise in 2009, creating national vehicle emission standards for cars made between 2012 and 2016. The federal
standards were developed to achieve equivalent or greater greenhouse gas reduction
EHQHÀWVWKDQWKH3DYOH\6WDQGDUGZRXOGDFKLHYHLIDSSOLHGRQDQDWLRQDOVFDOH&DOLIRUQLDRIÀFLDOVZRUNHGZLWK(3$WRKDUPRQL]HLWVVWDWHVWDQGDUGVZLWKWKHQHZO\FUHated federal vehicle emissions standards. The regulations were also aligned with the
federal Corporate Average Fuel Economy, or CAFE, standards.
The federal standards have been expanded to new passenger vehicles for model
\HDUVWKURXJK²DVLJQLÀFDQWDXJPHQWDWLRQ7KHLPSDFWRIOLPLWLQJSDVVHQger vehicle emissions equates to auto manufacturers achieving an average 54.5 miles
SHUJDOORQIXHOHFRQRP\LQIRUQHZFDUVDQGWUXFNVDFURVVWKHLUYHKLFOHÁHHW 7KH
:KLWH+RXVH2IÀFHRIWKH3UHVV6HFUHWDU\ 7KLVHTXDWHVWRDPRUHWKDQWKUHH
IROGLQFUHDVHLQWKHDYHUDJHIXHOHIÀFLHQF\IRUSDVVHQJHUYHKLFOHVXSIURPPLOHV
per gallon in 2012 (FHWA, 2012).
The California Advanced Clean Cars Program builds on national standards, combining regulations for smog, soot-causing pollutants, and greenhouse gas emissions in
a balanced set of requirements, known as Low Emission Vehicles (LEV) III (CalEPA,
Air Resources Board) for model years 2017-2025. This policy also encompasses the
Zero-Emission Vehicle Program, which aims to support and accelerate the numbers
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RISOXJLQK\EULGVDQG]HURHPLVVLRQYHKLFOHVLQ&DOLIRUQLD7KH3URJUDP·VJRDOLVWR
usher in 1.5 million plug-in hybrids, electric vehicles, and hydrogen-powered fuel cell
YHKLFOHVHTXDOWRLQFDUVVROGLQWKHVWDWHE\ &DOLIRUQLD2IÀFHRIWKH*RYernor, 2012).
7KH$GYDQFHG&OHDQ&DUV3URJUDPLVSURMHFWHGWRFXW&DOLIRUQLD·VHPLVVLRQVE\DSproximately 3 million metric tons of carbon dioxide equivalent in 2020, and reduce
more than 850 million metric tons of carbon dioxide equivalent from 2017 – 2050,
QHDUO\GRXEOH&DOLIRUQLD·VWRWDODQQXDOJUHHQKRXVHJDVHPLVVLRQVLQ &DO(3$ 
The Program will also reduce smog-forming pollutants. In 2025, California cars will
emit 75% less smog-forming pollution compared to 2014 levels (California Environmental Protection Agency (CalEPA), Air Resources Board, 2012).
When combined with the Pavley vehicle emissions standards, this suite of regulations
LVWKHVWDWH·VVLQJOHODUJHVWFDUERQPLWLJDWLRQVWUDWHJ\$FFRUGLQJWRHVWLPDWHVIURP
the California Air Resources Board (ARB), together the Pavley and Advanced Clean
&DU 3URJUDP VWDQGDUGV DUH H[SHFWHG WR UHGXFH &DOLIRUQLD·V JUHHQKRXVH JDV HPLVsions by 30 million metric tons of carbon dioxide equivalent in the year 2020 – equivaOHQWWRQHDUO\DSHUFHQWUHGXFWLRQLQ&DOLIRUQLD·VWRWDOSDVVHQJHUYHKLFOHHPLVVLRQV
in 2013 (CalEPA, 2015).

Figure 6. The potential emissions impact of adopting California’s Advanced Clean
Car Program at the national level in the United States of America.
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%ULQJLQJ&DOLIRUQLD·V$GYDQFHG&OHDQ&DUV3URJUDPWRD
National Scale
,I WKH 8QLWHG 6WDWHV FRQWLQXHV LWV SUHFHGHQW RI DGRSWLQJ &DOLIRUQLD·V
WUDQVSRUWDWLRQSROLF\WKHUHVXOWLQJHPLVVLRQVVDYLQJVFRXOGVLJQLÀFDQWly lift the country towards its 2020 target. Scaling the Advanced Clean
Cars Program to the national level would reduce emissions by 289 million metric tons of carbon dioxide in 2020, closing the gap between the
FRXQWU\·VJRDODQGLWVEXVLQHVVDVXVXDOSDWKZD\E\SHUFHQW

&DOLIRUQLD·V&OLPDWH3ROLFLHV·7RWDO,PSDFW
7KH$GYDQFHG&OHDQ&DUV3URJUDPLVDSDUWRI&DOLIRUQLD·VFRPSUHKHQVLYHDSSURDFK
to reduce greenhouse gas emissions from the transport sector, yet it represents only
RQHSLHFHRIWKHVWDWH·VDPELWLRXVVWUDWHJ\WRWDFNOHJOREDOFOLPDWHFKDQJH$5%HVWLPDWHVWKDWDOORI&DOLIRUQLD·VFOLPDWHSROLFLHVFRPELQHGZLOODFKLHYHDPLOOLRQ
metric ton reduction of carbon dioxide equivalent in 2020 alone (CalEPA, 2015).
&DOLIRUQLD·VLPSDFWRQWKHQDWLRQDOHPLVVLRQVWDUJHWKDVWKHSRWHQWLDOWREHHYHQJUHDWHU 7KH VWDWH·V FOLPDWH SROLFLHV ZLOO UHGXFH SHU FDSLWD HPLVVLRQV E\  PHWULF WRQV
RIFDUERQGLR[LGHHTXLYDOHQWLQ,IWKH8QLWHG6WDWHVZHUHWRDGRSW&DOLIRUQLD·V
suite of climate policies, then, assuming the 3.7 metric ton per capita reduction, the
U.S. could lower its greenhouse gas emissions by 1,186 million metric tons of carbon
GLR[LGHHTXLYDOHQWLQWKH\HDU,QRWKHUZRUGVVFDOLQJXSDOORI&DOLIRUQLD·VFOLPDWH
SROLFLHVFRXOGKHOSFORVHWKHJDSEHWZHHQWKH86·VFOLPDWHJRDODQGLWVEXVLQHVVDVXVXDOVFHQDULRE\DERXWRQHÀIWKRUSHUFHQW

Spurring Emissions Reductions Across the Transportation Sector
California is the national leader on climate action, continually raising the bar and encouraging the U.S. government and other states to increase ambition on measures
WKDWWDFNOHFOLPDWHFKDQJH7KHWUDQVSRUWVHFWRUUHSUHVHQWV&DOLIRUQLD·VODUJHVWVRXUFH
of greenhouse gas emissions (38 percent), and transport is also responsible for nearO\ D WKLUG RI DOO 86 HPLVVLRQV 86 (3$    &DOLIRUQLD·V$GYDQFHG &OHDQ &DUV
3URJUDP DQG SUHFHGLQJ 3DYOH\ YHKLFOH HPLVVLRQ VWDQGDUGV VLJQLÀFDQWO\ UHGXFH WKH
emissions created by this key sector, by implementing stringent emissions standards.
The Advanced Clean Cars Program raises the already-high bar set by the Pavley
standards, and helps to lay the groundwork for a transition to a cleaner transportation
system, through its support of Zero Emissions Vehicles. The federal government has
DGRSWHG WKH 3DYOH\ 6WDQGDUGV &DOLIRUQLD SLRQHHUHG IROORZLQJ VXLWH ZLWK &DOLIRUQLD·V
Advanced Clean Cars Program could help the nation decouple mobility and emissions.
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Overview
•

Shenzhen has the lowest carbon intensity of all major cities in China, and is one
of seven cities piloting an emissions trading scheme.

•

$VVXPLQJWKDWDOOVHYHQSLORWFLWLHV·HPLVVLRQVWUDGLQJVFKHPHVFRYHUWKHVDPH
SURSRUWLRQ RI WRWDO HPLVVLRQV DV 6KHQ]KHQ·V WUDGLQJ V\VWHP WKHLU DQQXDO HPLVsions impact would mitigate 0.17 gigatons by 2020, enough to power 15.5 million
homes for a year.

•

,IDOORI&KLQD·VFLWLHVZLWKSRSXODWLRQVJUHDWHUWKDQRQHPLOOLRQDGRSWHGDQ(76
OLNH6KHQ]KHQ·VWKHDQQXDOHPLVVLRQVUHGXFWLRQZRXOGEHJLJDWRQVE\
DQDPRXQWJUHDWHUWKDQWKH8QLWHG$UDE(PLUDWHV·HPLVVLRQVLQ

Decarbonizing the Dragon: China’s National Policies to Address Climate Change
7KH ZRUOG·V ODUJHVW HQHUJ\ FRQVXPHU DQG FDUERQ HPLWWHU &KLQD GUDPDWLFDOO\ DQG
sometimes single-handedly shapes the global climate change agenda. In the past deFDGH&KLQD·VQDWLRQDOSROLFLHVWKDWDGGUHVVHQHUJ\FRQVXPSWLRQDQGFOLPDWHFKDQJH
mitigation have grown in ambition. China pledged in 2009 to reduce its carbon intensity
by 40 to 45 percent by 2020, compared to 2005 levels (Green & Stern, 2015). On June
30, 2015, the government released its “Intended Nationally Determined Contribution”
,1'& ZKLFKSOHGJHGWRUHGXFHWKHQDWLRQ·VFDUERQLQWHQVLW\E\WRSHUFHQWE\
 *RYHUQPHQWRIWKH3HRSOH·V5HSXEOLFRI&KLQD 7KHVHUHGXFWLRQWDUJHWV
are intensity-based goals, yet China also submitted to the Paris Climate Conference a
JRDOWRSHDNHPLVVLRQVE\²WKHÀUVWWLPHDQHPHUJLQJHFRQRP\KDVFRPPLWWHG
to a restriction of absolute emissions.
China has adopted a multi-pronged approach, utilizing various policy mechanisms
to achieve carbon intensity reductions. The 12th Five-Year Plan (2011-2015) – ChiQD·VSULPDU\QDWLRQDOVRFLDODQGHFRQRPLFGHYHORSPHQWURDGPDS²UHTXLUHGWKHHVtablishment of an Emission Trading Scheme (ETS) to reduce greenhouse gases in
a cost-effective way. On October 29, 2011, the National Development and Reform
&RPPLVVLRQ 15'& &KLQD·VPDLQSROLF\LPSOHPHQWLQJERG\VHOHFWHGÀYHFLWLHVDQG
two provinces – Shenzhen, Beijing, Shanghai, Chongqing, Hubei, Tianjin and Guangdong – as initial pilots to test emissions trading in China, with a goal to establish a
national scheme by 2015.
Among these cities, Shenzhen stands out as a pioneer of greenhouse gas emission
reduction, with the lowest emissions intensity (carbon dioxide emissions per unit GDP)
RI DOO RI &KLQD·V PRVW SRSXORXV FLWLHV ² LQ WKLV FDVH FLWLHV FRQWDLQLQJ D SRSXODWLRQ
JUHDWHUWKDQPLOOLRQSHRSOH &KLQD(PLVVLRQV([FKDQJH 6KHQ]KHQ·V*'3
ranks fourth among all Chinese cities, and grew by an average of 9.83% during the
years between 2005 to 2010 – a rate 3 times greater than global average GDP growth
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LQ ,0) ,QWKHVDPHSHULRG6KHQ]KHQ·VFDUERQHPLVVLRQVLQFUHDVHGE\D
total of 26.3 percent, from 60 million tons in 2005 to 80 million tons in 2010 (an average
DQQXDOUDWHRISHUFHQWVXEVWDQWLDOO\OHVVWKDQ&KLQD·VQDWLRQDOFDUERQHPLVVLRQV
growth rate of 7.43 percent (NBS-China, 2015).
Shenzhen began its efforts to decouple economic growth and carbon emissions after
&KLQD DQQRXQFHG LWV ÀUVW WDUJHWV WR UHGXFH HQHUJ\ FRQVXPSWLRQ SHU XQLW *'3 HQergy intensity). To help the nation achieve its 2009 emission reduction goal, the city
enacted the “Shenzhen 12th Five-Year Plan Energy-Saving Plan” in 2012 (Shenzhen
0XQLFLSDO3HRSOH·V*RYHUQPHQW2IÀFH ,QWKHSODQ6KHQ]KHQ·VPXQLFLSDOJRYernment pledged to reduce carbon intensity by 21 percent and to lower energy intensity by 19.5 percent in 2015 compared to 2010 levels. Both of these commitments go
beyond national emission reduction targets, which only seek to reduce carbon and
energy intensity 16 and 17 percent, respectively, from 2005 levels by 2015. Shenzhen
EHFDPHRQHRIWKHÀUVWORZFDUERQSLORWUHJLRQVLQ&KLQD²DQRWKHUFOLPDWHPLWLJDWLRQSROLF\ *RYHUQPHQWRIWKH3HRSOH·V5HSXEOLFRI&KLQD %\SLORWLQJDQ(76
the city is developing low-carbon development strategies and pioneering plans for
building low-carbon cities.

Local Efforts to Address Climate Change: Shenzhen’s
Emission Trading Scheme (ETS)
6KHQ]KHQGUHZRQWKH(XURSHDQ8QLRQ·VH[SHULHQFHWRGHYHORSLWV(76DQGWKH&KLQHVHFLW\WDLORUHGWKHIUDPHZRUNWRÀW6KHQ]KHQ·VGHYHORSPHQWVWDJH7KHSURJUDP
now covers 635 industrial enterprises from 26 sectors, accounting for 30 million tons of
annual carbon dioxide emissions, which are traded in this system. The trading scheme
includes the transportation sector and 197 public buildings that span more than 10,000
VTXDUHPHWHUV,Q6KHQ]KHQ·V(76HQFRPSDVVHGSHUFHQWRIWKHFLW\·VWRWDO
HPLVVLRQVDQGSHUFHQWRI6KHQ]KHQ·V*'3
The Shenzhen ETS aims to limit the emissions of participating companies to reduce
WKHFLW\·VFDUERQLQWHQVLW\E\SHUFHQWFRPSDUHGWROHYHOV &KLQD(PLVsions Exchange, 2014). Companies participating in the ETS aim for an intensity reducWLRQWDUJHWWKDWLVPRUHDPELWLRXVWKDQ6KHQ]KHQ·VFLW\ZLGHSODQZKLFKLQWXUQJRHV
beyond the national goal China spelled out in its 12th Five-Year Plan (Table 1).
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No. of enterprises
covered by Shenzhen Emission
Trading Scheme

832

Baseline year

2009-2011

40%

% of total city emission covered by
Shenzhen Emission
Trading Scheme

-17%

&KLQD·VHQHUJ\
intensity target
(compared to
2010 levels)

-16%

China carbon
intensity target
(compared to
2010 emissions

-19.5%

6KHQ]KHQ·V
energy intensity
target
(compared to
2010 levels)

Table 1. Relationship of Shenzhen’s ETS to Shenzhen’s National Carbon and Energy Targets

-21%

6KHQ]KHQ·V
carbon intensity
target (compared
to 2010 emissions)
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%ULQJLQJ6KHQ]KHQ·V(76WRD1DWLRQDO6FDOH
,QLWVÀUVW\HDURILPSOHPHQWDWLRQ6KHQ]KHQ·VSLORW(76DFKLHYHGLWV
emission reduction target of 25 percent, and 631 of the 635 particiSDWLQJFRPSDQLHVIXOÀOOHGWKHLUHPLVVLRQVUHGXFWLRQREOLJDWLRQ &KLQD
Emissions Exchange, 2014). In 2013, the program allocated allowancHVIRUPLOOLRQWRQVRI&2HTXDOWR86KRXVHKROGV·DQQXal energy emissions (EPA, 2015), but only a fraction of these permits
(covering 1.57 million tons or less than 5 percent) were actually sold.
7KHSURJUDP·VSDUWLFLSDQWV·WRWDOFDUERQHPLVVLRQVGHFUHDVHGE\
3.83 million tons (11.7 percent) and participating companies increased
their market value by 105.1 billion Yuan (42.6 percent) from 2010 to
LQGLFDWLQJDGHFRXSOLQJRISURÀWVDQGHPLVVLRQV7KHVHFRPSDQLHV·DYHUDJHFDUERQLQWHQVLW\GURSSHGSHUFHQWHYHQPRUHWKDQ
6KHQ]KHQ·VRYHUDOOFDUERQHPLVVLRQUHGXFWLRQUDWHRISHUFHQW
The ETS helped Shenzhen achieve its 21 percent carbon intensity
reduction targets under the 12th Five-Year Plan ahead of schedule
(Table 1).

(76·V&RQWULEXWLRQWR1DWLRQDO*RDOV
&KLQD·V1DWLRQDO'HYHORSPHQWDQG5HIRUP&RPPLVVLRQ 1'5& WKHFRXQWU\·V
main policy implementing body, intends to expand the seven pilot emissions trading
VFKHPHVWRWKHQDWLRQDOOHYHODWWKHHQGRIRUEHJLQQLQJRI6KHQ]KHQ·V
UHVXOWVRIIHULQVLJKWLQWRKRZWKLVPLWLJDWLRQVWUDWHJ\FRXOGLQÁXHQFH&KLQD·VHPLVVLRQ
reductions in the long term.
:HFRQVLGHUWZRDSSURDFKHVWRVKRZKRZ6KHQ]KHQ·VDFKLHYHPHQWVZRXOGLPSDFW
&KLQD·VQDWLRQDOFOLPDWHPLWLJDWLRQJRDOV VHH)LJXUH 
1. $VVXPLQJWKDWDOOVHYHQSLORWFLWLHV·(76VZRXOGFRYHUWKHVDPHSURSRUWLRQRIWRWDOHPLVVLRQVDV6KHQ]KHQ·V(76WKHLUDQQXDOHPLVVLRQVLPSDFWZRXOGPLWLJDWH
0.17 gigatons by 2020.
2. ,IDOORI&KLQD·VFLWLHVZLWKSRSXODWLRQVJUHDWHUWKDQRQHPLOOLRQ 1DWLRQV
2QOLQH DGRSWHGDQ(76OLNH6KHQ]KHQ·VWKHDQQXDOHPLVVLRQVUHGXFWLRQ
would be 0.25 gigatons by 2020. Between 2016 and 2020, this approach would
reduce a total of 0.86 gigatons of carbon dioxide.

51

7KH(76·V5ROHLQ&KLQD·V*RDOV
:LWKWKHHVWDEOLVKPHQWRI&KLQD·VQH[W)LYH<HDU3ODQLQHPLVVLRQVWUDGLQJDQG
other market-based mechanisms to address climate change will be critical policy tools
IRU&KLQDWRUHDFKWKHQH[WSKDVH·VPLWLJDWLRQJRDOV7KH(76·VHFRQRPLFDSSURDFK
could make it especially attractive to other regions in China. Setting up a National ETS
ZRXOGKHOSWKHZRUOG·VODUJHVWHPLWWHUDFKLHYH²DQGHYHQJREH\RQG²LWVDQG
2030 climate mitigation goals.

EMISSIONS TRADING IN SHENZHEN, CHINA

−0.17Gt

−0.25 Gt

Figure 7. The impact of scaling Shenzhen’s ETS to the national scale by 2020.

12.60 Gt
12.44 Gt
12.35 Gt

U) ts
BA Pilo
s
u
en
tie
Us Sev
Ci
s
a
s A S in
eg
M
es
T
in
sin al E
u
S
B ion
T
t
lE
na
Na
io
t
Na
(
al

TOTAL EMISSIONS OF CHINA (GIGATONNES CO2E)

12

MAXIMUM TOTAL REDUCTION:
0.86 Gt

12th−FYP Start

12th−FYP End

National ETS Launch & 13th−FYP Start

13th−FYP End

11

2011

2015

2016

2020

10

2010

9.4 Gt

53

HARNESSING INDUSTRY IN HAMBURG,
GERMANY
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Overview
•

%HWZHHQDQGVFDOLQJXS+DPEXUJ·VSDUWQHUVKLSZLWKLQGXVWU\FRXOG
save a total of 94 million tons, an amount equivalent to the annual energy use of
8.5 million homes.

•

([SDQGLQJ+DPEXUJ·VVXSSRUWRIYROXQWDU\LQGXVWU\FRPPLWPHQWVWRWKHQDWLRQDO
level would result in an annual reduction of 23 million tons in 2020. This strategy
FRXOGKHOSFORVHWKHJDSEHWZHHQ*HUPDQ\·VUHGXFWLRQJRDODQGWKHSDWK
suggested by its historical emissions, by about 16.5 percent.

•

+DPEXUJ·V LQGXVWU\ SDUWQHUV KDYH H[WHQGHG WKHLU FXUUHQW FRPPLWPHQW WR 
pledging to expand their collective carbon reduction by an additional 130,000 tons
of carbon dioxide beginning in 2018.

Hamburg’s Climate Leadership
+DPEXUJ·V &OLPDWH $FWLRQ 3ODQ LV FRPSUHKHQVLYH DQG IRUZDUGORRNLQJ FRYHULQJ D
wide range of initiatives and mixing tried-and-true strategies with pilot projects designed to test out new ideas. In 2011, the European Commission recognized the city
as a European Green Capital, designating Hamburg a role model for urban environmentalism (European Commission). Hamburg also regularly makes headlines for
DPELWLRXVHQYLURQPHQWDOJRDOVOLNHLWVSODQVWRGHYRWHSHUFHQWRIWKHFLW\·VDUHDVWR
green spaces (Braw, 2013). The city implemented its Climate Action Plan from 2007
to 2012, a strategy that involved more than 500 different projects, targeting adaptation
DQGPLWLJDWLRQLQWKHFLW\·VEXLOGLQJVHQHUJ\PRELOLW\DQGLQGXVWULDOVHFWRUV &LW\RI
Hamburg, 2013). The Climate Action Plan and its annual monitoring and reporting
paved the way for Climate Action Master Plan, which outlines a framework for 2020
and 2050 climate targets and policy. The city plans to cut emissions 30 percent below
1990 levels by 2020, and 80 percent below 1990 levels by 2050, in support of GerPDQ\·VWDUJHWRIORZHULQJQDWLRQDOHPLVVLRQVSHUFHQWEHORZOHYHOVE\
Hamburg is ideally positioned to engage industry in its efforts to combat and respond
to climate change. The city sits on the Elbe River between the North Sea and the BalWLF6HDDQGLVKRPH(XURSH·VVHFRQGODUJHVWSRUWZKLFKLVDPRQJWKHODUJHVWVLWHV
RI FRQWDLQHU WUDIÀF LQ WKH ZRUOG &LW\ RI +DPEXUJ  7KH FLW\·V PDLQ LQGXVWULHV
include civil aviation, food processing and steel- and metalworking (City of Hamburg,
2015). Over the past two decades, Hamburg has also attracted companies focused
RQORJLVWLFVWHFKQRORJ\DYLDWLRQVHUYLFHVPHGLDDQGWRXULVPDQGWKHKHDGRIÀFHV
of a range of international companies, agencies and enterprises (City of Hamburg,
2015).

HARNESSING INDUSTRY IN HAMBURG, GERMANY

Framework for Voluntary Industry Commitments
+DPEXUJ·VFOLPDWHFKDQJHVWUDWHJ\WDNHVDGYDQWDJHRILWVVWURQJWLHVZLWKLQGXVWU\DQG
the business community. The Senate and the business community have coordinated
RQWKHUDSLGLPSOHPHQWDWLRQRIDUDQJHRIYROXQWDU\PHDVXUHVIRUUHVRXUFHHIÀFLHQF\
that go beyond legal requirements (City of Hamburg, 2013). The Hamburg Climate Action Plan includes a number of initiatives designed to engage businesses including the
Companies for Resource Conservation, which provides incentives for the implemenWDWLRQRI´YROXQWDU\UDSLGUHVXOWLQYHVWPHQWVLQUHVRXUFHHIÀFLHQF\PHDVXUHVµ &LW\RI
Hamburg, 2012).
7KHSURJUDP·VFRVWVDYLQJV²DQHVWLPDWHGPLOOLRQHXURSHU\HDU²PRWLYDWHFRPpanies to participate. From 2001 to 2012, companies carried out over 1,750 projects
HQKDQFLQJ HIÀFLHQF\ LQ OLJKWLQJ KHDWLQJ DQG FRROLQJ 7KHVH SURJUDPV KDYH VDYHG
an estimated 146,000 tons of carbon dioxide and 432,500 megawatts of energy per
year, and they have helped to conserve 687,500 cubic meters of water and avoid over
26,400 tons of waste (City of Hamburg, 2012).
+DPEXUJ·V HQJDJHPHQW ZLWK WKH EXVLQHVV FRPPXQLW\ DOVR KHOSHG FRQYLQFH  LQdustrial companies to commit to reducing their carbon emissions by 500,000 tons of
carbon dioxide per year, in the 2008 to 2012 period. This carbon savings is equal to
SHUFHQWRI&OLPDWH$FWLRQ3ODQ·VWRWDOJRDOGHPRQVWUDWLQJZK\LWLVFUXFLDOWRHQgage high-emitting stakeholders. In 2012, the participating companies exceeded their
target, reducing 514,924 tons of carbon dioxide. Their success built momentum to
H[WHQGWKHJURXS·VHIIRUWWRDQGEULQJIRXUDGGLWLRQDOFRPSDQLHVRQERDUGDLPLQJ
to increase their carbon reduction by an additional 130,000 tons beginning in 2018
(City of Hamburg, 2013).
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Figure 8. The potential emissions impact of scaling up Hamburg’s engagement
with industry throughout Germany.
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%ULQJLQJ+DPEXUJ·V3DUWQHUVKLSZLWK,QGXVWU\WRD
National Scale
([SDQGLQJ+DPEXUJ·VVXSSRUWRIYROXQWDU\LQGXVWU\FRPPLWPHQWVWRWKH
national level would result in an annual reduction of 23 million tons in
7KLVVWUDWHJ\FRXOGKHOSFORVHWKHJDSEHWZHHQ*HUPDQ\·V
reduction goal, and the path suggested by its historical emissions, by
DERXW  SHUFHQW  %HWZHHQ  DQG  VFDOLQJ XS +DPEXUJ·V
partnership with industry could save a total of 94 million tons, an amount
equivalent to the annual energy use of 8.5 million homes (EPA, 2015).

3DUWQHULQJ ZLWK ,QGXVWU\ WR &DSWXUH WKH /RZ+DQJLQJ
Fruit
*HUPDQ\·V1DWLRQDO&OLPDWH$FWLRQ7DUJHWIRULVDPELWLRXVDQGDVLJQLÀFDQWJDS
remains between its current trajectory and this target. Its current path would see the
country reach only 33 percent of its intended reductions by 2020 (Appunn, 2015).
This wide gap makes voluntary industry commitments – a program that could close
the gap an additional 26 percent – very attractive at the national scale. This strategy
would help the country meet its goals, while capturing untapped mitigation potential in
industry and the business world. A recent study estimated that the untapped energy
savings available to business and industry from 2011-2013 is 20 to 30 percent (City of
Hamburg, 2012).
Industry involvement seems to generate its own momentum, as energy savings and
HIÀFLHQF\JDLQVKDYHDWWUDFWHGPRUHRUJDQL]DWLRQVWRYROXQWDULO\SDUWLFLSDWH7KLVDSproach is, however, not a panacea: after the “low-hanging fruit” is collected, engaging
WKHVHLQGXVWULHVPD\EHFRPHPRUHGLIÀFXOW<HWFDSWXULQJWKHVHLQLWLDOVDYLQJVLVD
FUXFLDOÀUVWVWHSLQEXLOGLQJWKHQHWZRUNDQGFDSDFLW\IRUWDNLQJRQVWHHSHUHPLVVLRQ
reductions.
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SCALING UP SOLAR POWER
IN RAJASTHAN, INDIA
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Overview
•
•

•

5HGXFLQJHPLVVLRQVLQ,QGLD·VSRZHUJHQHUDWLRQVHFWRUZRXOGWDFNOH´WKHODUJHVW
VOLFHRIHPLVVLRQVµLQ,QGLDDURXQGSHUFHQWRIWKHFRXQWU\·VWRWDOFDUERQRXWSXW
6RODU SRZHU IRUPV WKH EXON RI ,QGLD·V SODQQHG H[SDQVLRQ RI UHQHZDEOH HQHUJ\
accounting for 100 GW of the 2022 target of 176 GW from renewables. More
WKDQKDOIRI,QGLD·VIRXU*:RILQVWDOOHGVRODUFDSDFLW\FRPHIURPWKHWZRZHVWHUQ
states of Rajasthan and Gujarat.
,I5DMDVWKDQ·VUDWHRIVRODUHQHUJ\H[SDQVLRQZHUHVFDOHGWRWKHQDWLRQDOOHYHOLQ
India, carbon dioxide emissions would decrease by 0.398 gigatons, an amount
HTXDO WR DSSUR[LPDWHO\  SHUFHQW RI ,QGLD·V WRWDO FDUERQ GLR[LGH HPLVVLRQV LQ
2012.

India’s Bet on Solar Power
,QGLD·VSRZHUVHFWRUFRXOGPDNHRUEUHDNWKHFRXQWU\·VFOLPDWHPLWLJDWLRQDQGGHYHOopment goals. Power generation constitutes “the largest slice of emissions” from the
GRPHVWLFHFRQRP\RIWKHZRUOG·VIRXUWKODUJHVWHPLWWHUDFFRXQWLQJIRUSHUFHQWRI
WKHFRXQWU\·VWRWDOFDUERQRXWSXW :RUOG5HVRXUFHV,QVWLWXWH  &$,7'DWDEDVH
DQG6KLGRUH 7KLVVHFWRU·VHPLVVLRQVJURZWKUDWHLVWKHVHFRQGIDVWHVWLQWKH
country (Shidore, 2015). As the nation works to cap emissions from the electricity
sector, it needs to simultaneously expand energy access. Nearly 400 million citizens
²VRPHSHUFHQWRIWKHFRXQWU\·VSRSXODWLRQ²ODFNDFFHVVWRHOHFWULFLW\DQGPDQ\
with a connection to the grid can only rely on a few hours of power each day (Shidore,
2015). Renewable energy sources are well suited to expand access to energy and
HOHFWULFLW\ZKLOHUHGXFLQJWKHFRXQWU\·VFDUERQLQWHQVLW\
India has made solar energy production a cornerstone of its development and climate
mitigation strategies. In June 2015, the Union Cabinet approved Prime Minister NaUHQGUD0RGL·VJRDORIJHQHUDWLQJJLJDZDWWVRIHOHFWULFLW\IURPUHQHZDEOHHQHUJ\
sources and 100 gigawatts of electricity from solar energy by 2022 (The Economic
Times, 2015).1 To put this goal into context, Germany and China, two world leaders in
solar energy, had solar capacities of 38.2 gigawatts and 28.2 gigawatts, respectively,
LQ %ULGJHWR,QGLD )RUW\JLJDZDWWVRIWKHWDUJHW·VWRWDODUHVODWHGWRFRPH
from rooftop installations, and 60 gigawatts from utility-scale plants. If implemented,
WKLV H[SDQVLRQ ZRXOG LQFUHDVH ,QGLD·V VRODU SRZHU ÀYHIROG DQG DFFRXQW IRU DSSUR[LPDWHO\RQHWKLUGRIWKHFRXQWU\·VWRWDOHOHFWULFLW\FDSDFLW\JHQHUDWLRQ 7KH(FRQRPLF
Times, 2015).
3ULPH0LQLVWHU0RGL·VSOHGJHZLOODFFHOHUDWH,QGLD·VJURZLQJVRODUHQHUJ\LQGXVWU\,QGLD·VJLJDZDWWWDUJHWH[SDQGVWKH-DZDKDUODO1HKUX1DWLRQDO6RODU0LVVLRQ
Initiative, which aimed to deploy 20 gigawatts of grid-connected solar energy by 2022,
to establish the country as a global hub for solar manufacturing, and to support research and development to help lower the cost of solar energy (Government of India,
2012).

1
The complete breakdown of the 2022 target of 176 gigawatts of additional capacity includes:
100 gigawatts from solar capacity, 60 gigawatts from wind power, 10 gigawatts from biomass and 5 gigawatts from hydropower projects (BloombergBusiness, 2015).

SCALING UP SOLAR POWER IN RAJASTHAN, INDIA

2YHUWKHQH[WWKUHH\HDUV,QGLDLVOLNHO\WRHQWHUWKHWRSÀYHJOREDOVRODUPDUNHWVDGGing more solar capacity than Germany (Bridge to India, 2015).
Many caution that realizing this 100 gigawatt goal will be extraordinarily challenging.
,WLVXQFHUWDLQKRZWKHJRYHUQPHQWDQGLQGXVWU\ZLOOÀQDQFHDQGDFTXLUHWKHODQGIRU
large projects, install net metering to support rooftop installations, and expand infrastructure needed to connect solar installations to the grid (for a more detailed picture
RIWKHSURFHVVRIVFDOLQJVRODUXSSOHDVHVHH%R[$&ORVHU/RRNDW,QGLD·V6RODU
Target). As of January 2015, 3 gigawatts of utility capacity had been installed, and
285 megawatts of rooftop capacity had been installed (Bridge to India, 2015). India
will need to add an average of approximately 15 gigawatts of solar power to its current
base of 4 gigawatts each year to meet its 100 gigawatt goal by 2022.

Rajasthan’s Role as a Solar Leader
,QGLD·VVWHHSSDWKWRDFFHOHUDWHVRODUFDSDFLW\DORQJZLWKWKHP\ULDGEHQHÀWVWKLVHQergy transformation would deliver make successful implementation especially rewarding. Many states have taken a leadership role in turning paper pledges into reality.
India is projected to add 24 gigawatts of utility-scale solar PV capacity between 2015
and 2019, the majority coming from state government schemes, which are expected
to add 11 gigawatts in this period, compared to 7.6 gigawatts from central government
schemes and 5.5 gigawatts from other projects (Bridge to India, 2015). Fifty gigawatts
of state-level policy targets, for timelines ranging from 2015 to 2022, have already
EHHQHVWDEOLVKHG %ULGJHWR,QGLD,QGLD6RODU+DQGERRN 7KHVHWDUJHWV·FUHation and successful realization typically rely on renewable purchase agreements, demand for new power generation capacity, and political commitments to the renewable
sector (Bridge to India, 2015).
Among the strong showing of state activity, some states stand out. Rajasthan recently edged past Gujarat to take the lead in installed solar capacity among Indian
VWDWHV ZLWK  PHJDZDWWV FRPSDUHG WR *XMDUDW·V  PHJDZDWWV 7KH 7LPHV RI
,QGLD 7RJHWKHUWKHWZRVWDWHVPDNHXSQHDUO\KDOIRI,QGLD·VWRWDOLQVWDOOHGVRODU
capacity and are well ahead of the state in third place – Madhya Pradesh, with 637
megawatts (Jaiswal, 2015).
3DUWRI5DMDVWKDQ·VVXFFHVVVWHPVIURPLWVJHRJUDSK\²LWKDVWKHKLJKHVWVRODUUDdiation in India, and contains large tracts of land well suited to hosting solar utilities
(The Times of India, 2015). Ambitious policies have helped capitalize on these natural
DGYDQWDJHV%HIRUH3ULPH0LQLVWHU0RGLH[SDQGHG,QGLD·VVRODUFDSDFLW\WDUJHWWR
JLJDZDWWV5DMDVWKDQ·VVRODUSRZHUJRDOH[FHHGHGLWDLPLQJWRUHDFKJLJDZDWWVRIQHZVRODUFDSDFLW\E\LQFRPSDULVRQWRWKHQDWLRQDOJRYHUQPHQW·VJRDO
of 22 gigawatts in the same time frame (CleanTechnica, 2014).
5DMDVWKDQ·V  SROLF\ EXLOGV RQ WKH PRPHQWXP RI ERWK WKH VWDWH·V  HQHUJ\
SODQDQGWKH-DZDKDUODO1HKUX1DWLRQDO6RODU0LVVLRQ·VUHFHQWO\HQKDQFHGDPELWLRQ
7KH5DMDVWKDQ6RODU(QHUJ\3ROLF\IRUWDUJHWVNQRZQREVWDFOHVLQÀQDQFLQJDQG
land acquisition: it introduces lowered net worth requirements for prospective project
developers, lengthens land leases from 30 to 40 years to allow developers to plan for
longer-term investments, and eases the application process for plants under 10 megawatts to facilitate faster approval (CleanTechnica, 2014).
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Figure 9. The potential emissions impact of scaling up Rajasthan’s rate of solar
installation across India.
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%ULQJLQJ5DMDVWKDQ·V6RODU3ROLFLHVWRWKH1DWLRQDO/HYHO
,I5DMDVWKDQ·VUDWHRIVRODUFDSDFLW\H[SDQVLRQZHUHDSSOLHGDFURVV,QGLDWKHFRXQWU\·VHPLVVLRQVZRXOGGHFUHDVHE\PLOOLRQWRQV
of carbon dioxide, from 3.321 gigatons to 3.119 gigatons. Adopting the
VWDWH·VUDWHRIVRODUHQHUJ\H[SDQVLRQZRXOGUHGXFHJLJDWRQVRI
carbon dioxide emissions from 2015 to 2020, an amount equal to apSUR[LPDWHO\SHUFHQWRI,QGLD·VWRWDOFDUERQGLR[LGHHPLVVLRQVLQ

0DWFKLQJ$PELWLRQZLWK,PSOHPHQWDWLRQ
Despite its rapid growth, Rajasthan, like much of India, is still gearing up for accelerating its solar power expansion. The state has signed memorandums of understanding
with power developers including SunEdison, Adani Enterprises, Reliance Power and
Azure Power, and has signed power purchase agreements for 223 MW of solar capacity for projects still under development (Business Standard, 2015 & Bridge to India,
2015).
7KHQDWLRQ·VJLJDZDWWWDUJHWIDFHVJUHDWFKDOOHQJHV\HW5DMDVWKDQ·VGHYHORSPHQW
shows that solar can help India realize the target while eliminating the challenges that
hinder its expansion.
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$&ORVHU/RRNDW,QGLD·V6RODU7DUJHW
,QGLD·VJRDORIH[SDQGLQJVRODUFDSDFLW\WRJLJDZDWWVE\KDVWULJJHUHGERWK
praise and skepticism. The rising cost of conventional power, falling cost of solar
SRZHUSUHVVXUHWRDGGUHVV,QGLD·VHQHUJ\GHÀFLWDQGWKHFRXQWU\·V´DELOLW\WRTXLFNO\
bring power generation capacity online” could help propel this goal forward, and help
the country tap into an estimated 749 gigawatts of solar potential (Bridge to India,
2015 & NISE, 2014).
'HVSLWHWKHVHDGYDQWDJHVDVHULHVRIÀQDQFLDODQGORJLVWLFDOGLIÀFXOWLHVKDYHDOUHDG\
KLQGHUHGWKHH[SDQVLRQRIVRODUFDSDFLW\7KHGLIÀFXOW\RIODQGDFTXLVLWLRQJDSVLQWKH
DYDLODELOLW\DQGVHFXULW\RIÀQDQFLQJDQGJDSVLQWKHLQIUDVWUXFWXUHQHHGHGWRFRQQHFW
utilities to the grid make up the most commonly cited obstacles to utility scale projects
(Bridge to India, 2015). Net metering forms a crucial – and often un-met – prerequisite to rooftop solar development, though new policies are attempting to change this.
7ZHQW\ÀYHRXWRI,QGLD·VVWDWHVKDGDSSURYHGRUSURSRVHGQHWPHWHULQJSROLFLHV
as of May 2015 (Bridge to India, 2015).
5HQHZDEOH3XUFKDVH2EOLJDWLRQV 532V RQHRIWKHFRXQWU\·VSULPDU\WRROVIRUH[panding its use of renewable energy, speak to the challenges of translating policy
into practice. The agreements create quotas for the purchase of renewable energy,
and require states that do not meet these thresholds to purchase Renewable Energy
&HUWLÀFDWHV 5(&V  1,6( :KLOHDVWURQJVWUDWHJ\LQWKHRU\LQSUDFWLFH´532
compliance is currently extremely poor”(NISE, 2014). An expanded RPO target, that
LQFUHDVHVWKHTXRWDIURPSHUFHQWWRSHUFHQWRI,QGLD·VSRZHUFRQVXPSWLRQE\
KDV\HWWREHUDWLÀHGDQGUHPDLQVSROLWLFDOO\FRQWHQWLRXV %ULGJHWR,QGLD 
The government is also considering a Renewable Generation Obligation (RGO) on
large power producers, in addition to states, to help ensure a reliable market for new
sources of renewable energy (NISE, 2014).
7KH SRRU ÀQDQFLDO KHDOWK RI ,QGLD·V ODUJHO\ VWDWHUXQ GLVWULEXWLRQ FRPSDQLHV ',6COMs) represents another crucial hurdle solar power will need to overcome in order
to reach a broader scale of implementation.

SCALING UP SOLAR POWER IN RAJASTHAN, INDIA

© Alex Lang/Flickr

&ROOHFWLYHO\',6&206IDFHDSSUR[LPDWHO\ELOOLRQRIGHEW 1,6( 7KLVÀnancial burden leads DISCOMs to under-purchase power, and makes them skittish
of the long-term power purchase agreements solar producers rely on to guarantee
returns on their investments in new plants (NISE, 2014). Between 2009 and 2014,
India saw an 8.8 percent rate of annual growth in additional net capacity, but only a 6.3
percent growth in electricity generation of the same time period (Government of India,
2015 & NISE, 2014). In other words, the distribution system is at risk of being unable
to take advantage of viable sources of solar power.
Despite these challenges, solar energy seems poised for a bright future in India. Its
costs are edging closer to the cost of imported coal in some states, and, if these trends
continue, utility-scale solar power could compete with power plants run on domestic
FRDOZLWKLQWZRWRWKUHH\HDUV 1,6( 7KHUDWHRIVRODUHQHUJ\·VH[SDQVLRQFRQWLQXHVWRJURZ7KHTXHVWLRQLVQRWZKHWKHUVRODUZLOOSOD\DQLPSRUWDQWUROHLQ,QGLD·V
energy portfolio, but whether the 100 gigawatt target will constitutes a realistic target,
or acts as more of a symbolic signal to investors and the markets.
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Overview
•

%ULQJLQJ &DSH 7RZQ·V HQHUJ\ HIÀFLHQF\ SURJUDP WR ORZLQFRPH KRXVHKROGV
WKURXJKRXW 6RXWK$IULFD FRXOG UHGXFH WKH QDWLRQ·V FDUERQ GLR[LGH HPLVVLRQV E\
148 million tons from 2015 to 2020 – equal to the total emissions produced by 40
FRDOÀUHGSRZHUSODQWVLQRQH\HDU

•

7KH QDWLRQDO DGRSWLRQ RI &DSH 7RZQ·V HQHUJ\ HIÀFLHQF\ SURJUDP FRXOG UHGXFH
HPLVVLRQVLQE\PLOOLRQWRQVFORVLQJWKHJDSEHWZHHQ6RXWK$IULFD·V
reduction goals and its emissions trajectory by about 22 percent.

•

7KH.X\DVD3URJUDPUHGXFHGORFDOUHVLGHQWV·UHOLDQFHRQSDUDIÀQIXHOIRUKHDWLQJ
saving each household an average of US $7 per month and lowering incidences
of respiratory illnesses.

South Africa is the most carbon-emitting nation in Africa and one of the most enerJ\LQWHQVLYHHFRQRPLHVLQWKHZRUOG *RYHUQPHQWRI6RXWK$IULFD DQXQÁDWWHUing status that stems in large part from its energy sector. High-emitting industries play
DFUXFLDOUROHLQWKHQDWLRQ·VHFRQRP\DQGFRDOFRPEXVWLRQLVWKHEDVHRIHQHUJ\DQG
electricity generation, making up 71 percent of the primary energy consumed and 93
percent of the electricity generated (ADF, 2010).
Disruptions in electricity reliability, however, have pushed South Africa to embrace enHUJ\HIÀFLHQF\PHDVXUHV7KHQDWLRQ·VHQHUJ\DQGHOHFWULFLW\SULFHVKDGEHHQDPRQJ
WKHZRUOG·VFKHDSHVWSURYLGLQJOLWWOHLQFHQWLYHIRUWKHFRXQWU\WRLQYHVWLQHQHUJ\HIÀciency measures (ADF, 2010). An electricity scarcity crisis began in late 2007 – an
energy crunch attributed to coal supply problems and increasing demand for electricity
– and this predicament motivated the government to employ measures to save energy
and diversify electricity sources (van der nest, 2015 & Government of South Africa,
2009). Electricity costs are projected to rise by as much as 400 percent from 2006 to
2016 (City of Cape Town, 2013), making energy conservation an urgent economic,
developmental, and environmental concern.
6RXWK$IULFD·VFDELQHWDSSURYHGLQ0DUFKWKH1DWLRQDO(QHUJ\(IÀFLHQF\6WUDWHJ\ZKLFKDLPHGWRLPSURYHWKHFRXQWU\·VHQHUJ\HIÀFLHQF\SHUFHQWE\7KH
SODQQRWHVWKDWSHUFHQWRIWKHHQHUJ\HIÀFLHQF\PHDVXUHVLGHQWLÀHGLQLWVSDJHV
could pay for themselves within three years (Government of South Africa, 2009). The
VWUDWHJ\DOVRFDOOVIRUHIÀFLHQF\LQLWLDWLYHVWKDWFUHDWHMREVUHGXFHDLUSROOXWDQWVDQG
FDUERQGLR[LGHHPLVVLRQVHQKDQFHHQHUJ\VHFXULW\LQFUHDVHFLWL]HQV·DFFHVVWRHQergy and electricity, and reduce the need for additional power generation capacity
(Government of South Africa, 2009).
The City of Cape Town has led the charge towards developing a comprehensive enerJ\HIÀFLHQF\VWUDWHJ\7KHPXQLFLSDOLW\VWDQGVRXWIRULWVDELOLW\WRXVHFOLPDWHDGDSWDtion and mitigation strategies to meet development goals. Its efforts to create a green
economy (City of Cape Town, 2011), an approach under implementation across the
HQWLUH:HVWHUQ&DSHUHJLRQIRFXVRQÀQGLQJQHZRSSRUWXQLWLHVIRULQYHVWPHQWDQGMRE
creation (GreenCape & City of Cape Town, 2013). Part of this plan is made possible
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E\WKHIDFWWKDWXQOLNHWKHUHVWRI6RXWK$IULFD&DSH7RZQ·VHFRQRP\SULPDULO\UHOLHV
RQ VHUYLFH SURIHVVLRQV LQVWHDG RI LQGXVWU\ 7KRXJK &DSH 7RZQ·V HFRQRP\ UHPDLQV
OHVVFDUERQLQWHQVLYHWKDQ6RXWK$IULFD·VLWVXVHRIFRDOÀUHGHOHFWULFLW\NHHSVHPLVsions high (City of Cape Town, 2013).
,Q&DSH7RZQEHFDPHWKHÀUVW$IULFDQFLW\WRUHOHDVHDQ(QHUJ\DQG&OLPDWH
6WUDWHJ\ 7KLV GRFXPHQW UHVWV RQ WKH IRXQGDWLRQ EXLOW E\ WKH FLW\·V ,QWHJUDWHG 0HWropolitan Environmental Policy, which outlined a municipal commitment to reducing
HQHUJ\ZDVWHSURPRWLQJHQHUJ\HIÀFLHQF\DQGVXSSRUWLQJUHQHZDEOHDQGFOHDQHUIXHO
VRXUFHV &LW\RI&DSH7RZQ $ÁXUU\RIHQHUJ\UHODWHGOHJLVODWLRQIROORZHGLQWKH
wake of these two policies, and the new laws helped translate policy goals into a long
OLVWRISURJUDPVDQGLQLWLDWLYHV7KHFLW\·V(QYLURQPHQWDO5HVRXUFH0DQDJHPHQW'Hpartments runs more than 50 programs, which encompass over 115 renewable energy
DQGHQHUJ\HIÀFLHQF\SURMHFWV &LW\RI&DSH7RZQ 

Leap-frogging Carbon-intensive Pathways:
The Kuyasa Project
$PRQJ&DSH7RZQ·VUHQHZDEOHHQHUJ\DQGHQHUJ\HIÀFLHQF\SURJUDPVWKHSLRQHHUing Kuyasa Project stands out for its rigorous monitoring, engagement of stakeholders,
and melding of energy access and climate mitigation needs. This project enabled an
impoverished community in the Cape Town township of Khayelitsha to “leap-frog” beyond carbon-intensive strategies for meeting their heating and lighting needs in favor
RIVROXWLRQVWKDWOHVVHQWKHFRPPXQLW\·VGHSHQGHQFHRQDQRYHUORDGHGDQGSROOXWLQJ
JULG)URPWRWKHSURMHFWUHWURÀWWHGORZLQFRPHKRPHVZLWKVRODU
ZDWHUKHDWHUVLQVXODWHGFHLOLQJVDQGHQHUJ\HIÀFLHQWOLJKWLQJVDYLQJHQHUJ\DQGHOHFtricity while reducing carbon emissions (ESMAP, 2012).
The project also created 87 local jobs and trained Kuyasa residents as plumbers,
electricians, and builders. Others learned about the installation and maintenance of
UHQHZDEOHDQGHQHUJ\HIÀFLHQF\WHFKQRORJLHVWKURXJKWKHSURJUDP (60$3 
%\WKHSURMHFW·VHQGDOPRVWKDOIRIWKHUHVLGHQWVZKRUHFHLYHGWUDLQLQJKDGIRXQGIXOO
time jobs or business opportunities outside of the community (ESMAP, 2012). Local
UHVLGHQWVDOVRUHGXFHGWKHLUUHOLDQFHRQSDUDIÀQIXHOIRUKHDWLQJVDYLQJHDFKKRXVHhold an average of US $7 per month, and lowering incidences of respiratory illnesses.
A survey found that 76 percent of residents reported an easing of respiratory illness
GXHWRUHGXFHGH[SRVXUHWRWKHIXHO·VIXPHV (60$3 
7KHSURJUDP·VFREHQHÀWVULSSOHRXWEURDGO\7KH.X\DVD3URMHFWLV6RXWK$IULFD·VÀUVW
internationally registered Clean Development Mechanism (CDM) venture, meaning
WKDWLQGXVWULDOÀUPVFDQSXUFKDVHVRPHRIWKHSURMHFW·VDQQXDOWRQVRIUHGXFHG
carbon emissions to help them meet their Kyoto Protocol targets.
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Figure 10. The potential emissions impact of scaling up Kuyasa’s energy efficiency
policy across South Africa.
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.X\DVD·V(QHUJ\(IÀFLHQF\&RQWULEXWLRQWR1DWLRQDO*RDO
The Kuyasa project reduced emissions by 2.80 tons per household.
6FDOLQJWKLVSURJUDPXSWRDOO6RXWK$IULFD·VORZLQFRPHKRPHVFRXOG
reduce carbon dioxide emissions by 148 million tons from 2015 to 2020,
HTXDOWRWKHWRWDOHPLVVLRQVSURGXFHGE\FRDOÀUHGSRZHUSODQWVLQ
one year (EPA Energy Resources Calculator, 2015). This approach
FRXOGORZHU6RXWK$IULFD·VHPLVVLRQVE\PLOOLRQWRQVIURP
million tons to 438 million tons of carbon dioxide, closing the gap beWZHHQ6RXWK$IULFD·VUHGXFWLRQJRDOVDQGLWVHPLVVLRQVWUDMHFWRU\
by about 22 percent.

,QWHJUDWLQJ$FFHVVDQG(IÀFLHQF\LQWR6RXWK$IULFD·V
Energy Strategy
7KH.X\DVD3URMHFWLPSURYHVWKHFRPPXQLW\·VTXDOLW\RIOLIHDVLWORZHUVJUHHQKRXVH
gas emissions, providing a model for sustainable development. Reducing a neighborKRRG·VUHOLDQFHRQWKHJULGPDNHVLWVUHVLGHQW·VDFFHVVWRHQHUJ\DQGHOHFWULFLW\PRUH
secure and resilient. The Kuyasa approach expands energy access without adding
pressure to the existing system, modeling a feasible way for South Africa to reconcile
its climate mitigation, poverty reduction, and grid protection goals.
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The nine case studies selected for this study represent a range of sub-national climate
DFWLRQV)URPHIÀFLHQF\DQGWHFKQRORJ\LQQRYDWLRQVVXFKDVZDVWHPDQDJHPHQWDQG
renewable energy deployment, to policy instruments, like carbon taxes and emissions
trading schemes, sub-national governments are undertaking a variety of climate mitigation actions. While this study selects one just example from each sub-national government featured, these sub-national governments implement a suite of additional
policies and measures to reduce their climate footprint. Their actions not only help
PLWLJDWHFOLPDWHFKDQJHEXWPDQ\JHQHUDWHFREHQHÀWVLQWDQGHP)RUH[DPSOH5DMDVWKDQ·VVRODUSDUNVFRXOGRIIVHWWKHJURZWKRIFRDOXVHLQWKHSURYLQFHOHDGLQJWR
improved air quality and public health.
(DFKFOLPDWHDFWLRQ·VFRQWULEXWLRQWRZDUGVERWKQDWLRQDODQGJOREDOPLWLJDWLRQJRDOV
differs when scaled up. Figures 11, 12 and 13 demonstrate the national and global
contributions of the nine case studies featured in this report.Scaling up British CoOXPELD·V FDUERQ WD[ FRXOG FUHDWH WKH ODUJHVW SRWHQWLDO HPLVVLRQV UHGXFWLRQ EULQJLQJ
Canada 35 percent closer to its 2020 mitigation goal. As illustrated in Figure 11, British
&ROXPELD·V FDUERQ WD[ ZRXOG ORZHU WKH HPLVVLRQ UHGXFWLRQ FXWV QHHGHG LQ  E\
35 percent. Acre is the next highest contributor to national mitigation goals; its deforHVWDWLRQSUHYHQWLRQSURJUDPFRXOGSRWHQWLDOO\FRQWULEXWHSHUFHQWWR%UD]LO·V
mitigation goals, if expanded across the country.

Figure 11. Contributions of sub-national climate actions to national mitigation
efforts.
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CONCLUSION

Examining the impact of these sub-national efforts to national climate mitigation goals
only tells half of the picture. From a global perspective, the respective contributions
of sub-national climate efforts look dramatically different (Figures 12 and 13). If adRSWHGQDWLRQDOO\6KHQ]KHQ·VHPLVVLRQVWUDGLQJVFKHPHFRQWULEXWHVOHVVWKDQSHUFHQWWRZDUGV&KLQD·VQHHGHGHPLVVLRQFXWVEXWZRXOGUHVXOWLQDUHGXFWLRQRI
245 megatons of carbon dioxide equivalent globally, or 25 percent of the cumulative
0.94 gigaton reduction of carbon dioxide equivalent that all nine case studies would
DFKLHYH6LPLODUO\DOWKRXJKH[WHQGLQJ5DMDVWKDQ·VVRODUGHSOR\PHQWZLOORQO\\LHOGD
SHUFHQWUHGXFWLRQLQ,QGLD·VEXVLQHVVDVXVXDOHPLVVLRQVJOREDOO\LWVFRQWULEXWLRQZRXOGEHDURXQGPHJDWRQVRIFDUERQGLR[LGHHTXLYDOHQWRUDERXWRQHÀIWK
of the total projected emissions reductions in 2020 from the nine case studies. Acre,
Brazil, the only land-use based example, is the second largest contributor to the global
HPLVVLRQVUHGXFWLRQVDFKLHYHGLQWKLVVWXG\$FUH·VVXFFHVVLQUHGXFLQJGHIRUHVWDWLRQ
if scaled nationally, could avoid 203 megatons of carbon dioxide equivalent in 2020.

Figure 12. The global contribution of the subnational case studies to mitigation
efforts. In total, the subnational case studies featured in this report have the
potential to reduce emissions by 1 gigaton in 2020, closing the emissions gap
(UNEP, 2014) by approximately 10 percent.
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Coordination with National Actors and Pledges
The sub-national climate efforts highlighted in this paper also emphasize the importance of coordination between all levels of climate action. The success of many of the
case studies featured here spring from a close alignment and vertical integration with
QDWLRQDOFOLPDWHJRDOV)RUH[DPSOH$FUH·VLQQRYDWLYHVXLWHRIGHIRUHVWDWLRQSUHYHQWLRQSURJUDPVJUHZRXWRILWVDGRSWLRQRI%UD]LO·VQDWLRQDOGHIRUHVWDWLRQJRDO&RRUGLnation between California and the federal government facilitated the national adoption
RIPRUHDPELWLRXVIXHOVWDQGDUGVZKLFKQRZIRUPDFRUHSDUWRIWKH8QLWHG6WDWH·V
climate action plan.
)LQDOO\ 6KHQ]KHQ·V HPLVVLRQV WUDGLQJ VFKHPH (76  DOWKRXJK LQLWLDWHG WKURXJK D
mandate to establish seven regional emissions trading pilot programs, goes further
WKDQZKDWLVUHTXLUHGE\&KLQD·VQDWLRQDOJRYHUQPHQW7KH(76·VDOLJQPHQWZLWKQDWLRQDOSROLF\GLUHFWLYHVIDFLOLWDWHGWKH6KHQ]KHQSURJUDP·VFUHDWLRQEXW6KHQ]KHQKDV
set its own carbon intensity reduction target and peak emission year that exceed
national equivalents.

Figure 13. Comparison of national and global contributions of sub-national climate efforts.
The blue national bars show the percentage sub-national efforts contribute towards
country 2020 mitigation goals, while the red global contribution bars demonstrate the
percentage each sub-national case study contributes towards the 1.09 Gt savings assessed in this report.
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CONCLUSION

7KH VXFFHVV RI 6KHQ]KHQ·V (76 PD\ EH D NH\ LQGLFDWLRQ RI ZKDW &KLQD·V QDWLRQDO
ETS, to be launched by 2017, will achieve. These examples suggest the importance of
coordination between sub-national and national efforts. Facilitating positive feedback
loops, sub-national actors can ramp up the ambition of national mitigation actions by
providing a vital space to experiment with new policies and demonstrate clear results.

%H\RQG3DULV
The success of a post-2020 climate agreement rests on the ability to effectively implement the proposed “four pillars.” First, a universal climate agreement that creates
a mitigation framework for 2020 onward; second, national contributions to support
SRVW JOREDO PLWLJDWLRQ JRDOV WKLUG VFDOHGXS ÀQDQFLDO VXSSRUW IRU GHYHORSLQJ
countries; and last, a fourth pillar of “scaled-up cooperative action with participation of
all levels of Governments and of a broad range of stakeholders” (UNFCCC, 2015a).
Never before has the role of non-state and sub-national actors been featured so prominently in the UNFCCC.
7KLVUHFRJQLWLRQRIVXEQDWLRQDOJRYHUQPHQWVUHÁHFWVWKHGUDPDWLFH[SDQVLRQLQWKHLU
engagement in climate action over the last two decades. City and regional programs
directly contribute towards national 2020 mitigation goals, but, in some cases, sub-naWLRQDOJRYHUQPHQWVJRDERYHDQGEH\RQGWKHLUFRXQWULHV·PLWLJDWLRQSROLFLHVDQGDFtions. These sub-national climate mitigation actions, if adopted by national governments, could contribute towards national climate goals, both in 2020 and in the years
beyond. Current intended nationally-determined contributions (INDCs) pledged by
countries fall short of reducing emissions to a level consistent with a least-cost 2-degree C pathway, at 19 percent higher (8.7 Gt CO2e) in 2025 and 35 percent higher
(15.1 Gt CO2e) in 2030 (UNFCCC, 2015b). Demonstrating the sub-national contribution to national pledges, and the potential to achieve greater reductions when scaled,
could facilitate increasing ambition for INDCs in the next round of submissions.
Initiatives like the Compact of States and Regions, Compact of Mayors, R-20 Regions
for Climate Change and ICLEI – Local Governments for Sustainability enable sub-national governments to independently adopt mitigation actions and targets, showcasing how their initiatives factor in the context of national goals. Such networks allow
sub-nationals to share best practices, harmonize data collection and reporting methodologies, and achieve outside recognition for climate mitigation efforts. Platforms like
the Non-State Actor Zone for Climate Action (NAZCA) are prominently showcasing
VXEQDWLRQDOFOLPDWHDFWLRQVZLWKLQRIÀFLDO81)&&&FKDQQHOVWKDWWUDGLWLRQDOO\IHDWXUH
state-level actions.
7KLVUHSRUWMRLQVDJURZLQJHIIRUWWRTXDQWLI\WKHVXEQDWLRQDODFWRUV·FRQWULEXWLRQVWR
national and global mitigation goals. From Brazil to the United States, these case
VWXGLHVGHPRQVWUDWHWKDWVXEQDWLRQDOFOLPDWHDFWLRQLVQRWLQVLJQLÀFDQW:KHQVFDOHG
nationally, these programs to reduce deforestation, increase renewable energy generation, improve waste management, and build public-private partnerships could have
DVLJQLÀFDQWLPSDFWLQPDQ\FDVHVFRQWULEXWLQJPRUHWKDQDWKLUGWRQDWLRQDOFOLPDWH
goals. Globally, these scaled-up efforts could reduce 2020 emissions from the eight
countries featured in this report by 1 gigaton, compared to current policy scenarios.
The sub-national climate actions described in this report could narrow the projected 8
to 10 gigaton gap (UNEP, 2014) between existing national pledges and the additional
actions needed to maintain a least-cost 2 degrees Celsius trajectory by approximately
10 percent.
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Scaling Local and Regional Climate Policies
to the National Level
Time Frame
We assume that policies will be implemented gradually in 2015, before being fully implemented in 2016. As a result, the emissions impact of the case study policies grows
gradually throughout the course of 2015, before reaching its full impact in 2016. The
case study of Shenzhen is the exception to this approach: since China plans to scale
this policy up in 2016, we assume that the policy will be gradually implemented during
2016 to 2017, and will reach full implementation in 2017.

Business As Usual (BAU) Calculations
&RXQWU\·VEXVLQHVVDVXVXDOFDOFXODWLRQV %$8 ZHUHGHWHUPLQHGE\FUHDWLQJOLQHDU
projections of historic data. This approach allowed us to apply a consistent methodology for determining the business as usual pathway across different countries. (Data
SUHGLFWLQJFRXQWULHV·EXVLQHVVDVXVXDOHPLVVLRQVZDVQRWFRQVLVWHQWO\DYDLODEOH
for all of the countries considered in this paper.) As a result, the predicted business as
usual pathways described in this report may vary slightly from other sources or from
FRXQWULHV· LQWHUQDO DVVHVVPHQWV RI WKHLU SUHGLFWHG EXVLQHVV DV XVXDO SDWKZD\V DQG
WDUJHWV EDVHGRQGLIIHUHQFHVLQWKHPHWKRGRORJLHVXVHGWRFDOFXODWHWKHVHÀJXUHV 

*UHHQKRXVH*DV(PLVVLRQ7DUJHWV
Where countries have pledged 2020 mitigation targets (i.e., the United States, Canada, and Germany), we made reference to how the sub-national case study contributes
directly towards that goal. For other countries where 2020 goals are articulated on an
intensity basis (e.g., carbon emissions per unit GDP), we calculated mitigation impact
of sub-national efforts from business-as-usual 2020 emission projections.

Case Study 1: Oran, Algeria
7KH(PLVVLRQV,PSDFWRI2UDQ·V:DVWH0DQDJHPHQW6WUDWHJ\
7RGHWHUPLQHWKHJUHHQKRXVHJDVHPLVVLRQVUHGXFWLRQDFKLHYHGE\2UDQ·VZDVWHVRUWLQJ DQG UHF\FOLQJ SURJUDP ZH PXOWLSOLHG WKH FRPSRVLWLRQ RI 2UDQ·V PXQLFLSDO VROLG
waste to the volume of waste measured by the R20 program, to determine the total
amount of recycled materials removed from the waste stream. We then multiplied
the emissions factors for the removal of these materials by the previously calculated
amount of recycled materials recovered by the R20 program, to determine the mitigation impact of these efforts.

APPENDIX

6FDOLQJ2UDQ·V(PLVVLRQV,PSDFWWRWKH1DWLRQDO/HYHO
To determine the impact this project would have if scaled to the national level, we
DSSOLHGWKHSHUFDSLWDJUHHQKRXVHJDVHPLVVLRQVUHGXFWLRQIURP2UDQ·VZDVWHVRUWLQJ
SURJUDPWRWKHWRWDOSRSXODWLRQRIWKHFRXQWU\&RPSDUHGWRWKHQDWLRQ·VEXVLQHVVDV
XVXDOHPLVVLRQV DOLQHDUSURMHFWLRQRISDVWHPLVVLRQV WKHH[SDQVLRQRI2UDQ·VZDVWH
sorting program could lower national 2020 emissions by 11 million tons of carbon
dioxide, or roughly 4.3 percent, from 254 million tons to 243 million tons. Between
DQGWKHSROLF\FRXOGUHGXFHWKHFRXQWU\·VFDUERQGLR[LGHHPLVVLRQVE\D
cumulative total of 52 million tons.
$V$OJHULD·VSRSXODWLRQFRQWLQXHVWRH[SDQGWKHHPLVVLRQVUHGXFWLRQLPSDFWRIDGRSWing a waste sorting program will also grow over time. Between 2015 and 2020, the
rate of expansion is small enough that it is not visible on the graph, but the emissions
reductions will grow according to the rate of population growth, rather than at a linear
rate.

Case Study 2: Acre, Brazil
%UD]LO·V3URMHFWHG5DWHRI'HIRUHVWDWLRQ
7RGHWHUPLQHKRZ$FUH·VIRUHVWSURWHFWLRQSROLF\DSSURDFKPLJKWWUDQVODWHWRWKHQDtional context, we applied the reduction Acre has achieved in its rate of deforestation
LQWKH$PD]RQWR%UD]LO·VQDWLRQDOGHIRUHVWDWLRQUDWHV7KHVHFDOFXODWLRQVDSSO\$FUH·V
SURJUHVVLQVORZLQJLWVGHIRUHVWDWLRQUDWHWRDOORI%UD]LO·VIRUHVWHGDUHDVUDWKHUWKDQ
MXVW WR WKH$PD]RQ VSHFLÀFDOO\ ,W LV LPSRUWDQW WR QRWH WKDW WKLV PHWKRG DVVXPHV D
consistent forest composition across the country, although the carbon storage and
greenhouse gas savings realized by protecting other forests, such as the Cerrado
forest, may vary.
7KHQDWLRQ·VEXVLQHVVDVXVXDO %$8 UDWHRUUHFHQWUDWHRIGHIRUHVWDWLRQZDVFDOFXODWHGDVWKHDYHUDJHRIGHIRUHVWDWLRQUDWHVEHWZHHQDQG:KLOH%UD]LO·V
national deforestation target uses data from 1996 and 2005 as its baseline, we calculated the impact of reducing deforestation against a more recent target, because
GHIRUHVWDWLRQLQ%UD]LOKDVVORZHGVLJQLÀFDQWO\VLQFH)LJXUHGHPRQVWUDWHVWKH
difference between the two baselines.
$SSO\LQJ$FUH·VUHGXFWLRQRIGHIRUHVWDWLRQDFURVV%UD]LODVDZKROHZRXOGORZHUWKH
FRXQWU\·VHPLVVLRQVE\PLOOLRQWRQVRIFDUERQGLR[LGHHTXLYDOHQWFRPSDUHG
WRWKHUHGXFWLRQVWKDWZRXOGEHDFKLHYHGDWWKHQDWLRQ·VEDVHOLQHUDWHRIGHIRUHVWDWLRQ
UHGXFWLRQ EHWZHHQDQG 7KHQDWLRQDODSSOLFDWLRQRI$FUH·VVWUDWHJ\ZRXOG
lower emissions by 204 million tons of carbon dioxide equivalent, compared to the
deforestation reductions Brazil has maintained over the last four years.
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Figure S1. The national reduction in deforestation that could be achieved by applying Acre’s reduction rate to Brazil’s forests. The “Business as Usual” line represents Brazil’s recent rate of deforestation (an average of the annual deforestation rates from 2010 to 2014), while the “Baseline Emissions” line represents
Brazil’s official baseline for its deforestation reduction target, which includes older
data (it averages annual deforestation rates from 1996 to 2005).
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6FDOLQJ$FUH·V(PLVVLRQV,PSDFWWRWKH1DWLRQDO/HYHO
7RGHWHUPLQHWKHHPLVVLRQVLPSDFWRIDSSO\LQJ$FUH·VUDWHRIGHIRUHVWDWLRQUHGXFWLRQ
WR%UD]LO·VIRUHVWVZHXVHG$FUH·VGHIRUHVWDWLRQGDWDIURPWRWRFDOFXODWH
an average projected deforestation rate for 2015 through 2020. We then calculated
the total area of land that avoided being degraded or deforested as a result of this
policy. Comparing this amount of preserved land to the total area of forested land in
Acre created a ratio of preserved forest area to total forest area. Multiplying this ratio
E\%UD]LO·VWRWDOIRUHVWHGDUHDSURYLGHVDQHVWLPDWHRIWKHLPSDFW$FUH·VSROLF\FRXOG
KDYHRQDOORIWKHFRXQWU\·VIRUHVWV$VVXPLQJWKDWWKHQDWLRQDOGHIRUHVWDWLRQUDWHLV
FRQVWDQWIURPWRDSSO\LQJ$FUH·VUHGXFWLRQLQGHIRUHVWDWLRQWRWKHQDWLRQDO
OHYHOZRXOGVDYHVTXDUHNLORPHWHUSHU\HDU0XOWLSO\LQJWKLVÀJXUHE\WRQVRI
carbon dioxide equivalent per hectare, the conversion factor used by the Government
RI$FUH\LHOGVWKHHPLVVLRQVLPSDFWRIDGRSWLQJ$FUH·VSROLF\DWDQDWLRQDOOHYHO
$SSO\LQJ$FUH·VGHIRUHVWDWLRQUHGXFWLRQUDWHDFURVVDOORI%UD]LO·VIRUHVWHGDUHDVZRXOG
lower its 2020 emissions by 0.204 gigatons of carbon dioxide equivalent, compared to
the deforestation reductions Brazil has maintained over the last four years.

Case Study 3: Belo Horizonte, Brazil
7KH(PLVVLRQV,PSDFWRI%HOR+RUL]RQWH·V:DVWH0DQDJHPHQW6WUDWHJ\
7RGHWHUPLQHWKHLPSDFWRILPSOHPHQWLQJ %HOR+RUL]RQWH·VZDVWHPDQDJHPHQW SURJUDP DW WKH QDWLRQDO VFDOH ZH ÀUVW GHWHUPLQHG WKH UHGXFWLRQ LQ VROLG ZDVWH HPLVVLRQV WKDW UHVXOWHG IURP %HOR +RUL]RQWH·V SROLFLHV  7KH DYHUDJH SRSXODWLRQ JURZWK
IRU%HOR+RUL]RQWHLQWKH\HDUVEHWZHHQDQGZDVXVHGWRSURMHFWWKHFLW\·V
growth until 2020. Comparing the projected emissions from solid waste and population growth enabled us to calculate the per capita reductions emission resulting from
%HOR+RUL]RQWH·VELRJDVSURJUDP

6FDOLQJ%HOR+RUL]RQWH·V(PLVVLRQV,PSDFWWRWKH1DWLRQDO/HYHO
To scale the emissions impact of Belo Horizonte to a national level, we assumed that
other large cities in Brazil - those with a population of 500,000 or more - would be most
able and likely to implement similar programs. The emissions reductions were applied
to the 39 Brazilian cities that contain at least 500,000 residents (as of 2014), based on
their projected population growth to 2020.
,IVFDOHGQDWLRQDOO\%HOR+RUL]RQWH·VELRJDVSURJUDPZRXOGUHVXOWLQORZHULQJ%UD]LO·V
emissions by 9 million tons in 2020, from 564 million tons to 555 million tons. Between
2015 and 2020, this expansion of biogas would save a total of 42 million tons.
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Case Study 4: British Columbia, Canada
7KH(PLVVLRQV,PSDFWRI%ULWLVK&ROXPELD·V&DUERQ7D[
To determine the emissions impact that would occur if Canada adopted British ColumELD·VFDUERQWD[ZHHVWLPDWHGWKHHPLVVLRQVUHGXFWLRQVWKDWDQDWLRQDOIRVVLOIXHOWD[
would generate, using fuel sales data, and subtracted the emissions reductions from
WKHQDWLRQ·VSURMHFWHGWRWDOHPLVVLRQVEHWZHHQDQG7KHÀUVWVWHSRIWKLV
SURFHVV LQYROYHG ÀQGLQJ WKH IRVVLO IXHO HPLVVLRQV RI %ULWLVK &ROXPELD DQG &DQDGD
between 2008, the year British Columbia enacted its carbon tax, and 2014. Provincial sales tax data and Canadian emissions factors for the fuels covered by the tax
enabled us to calculate the reduction in fossil fuel emissions that resulted from British
&ROXPELD·V FDUERQ WD[  1DWXUDO GRPHVWLF VDOHV WD[ GDWD DQG &DQDGLDQ HPLVVLRQV
factors enabled us to calculate the growth rate of fossil fuel emissions in Canada.
Notably, these calculations assume that the drop in fossil fuel sales over time can be
attributed to the effect of the carbon tax; we recognize that there are other factors that
affect domestic fuel sales, which may not be accounted for in this analysis.

'HWHUPLQLQJ(PLVVLRQV,PSDFWRIWKH&DUERQ7D[DWWKH1DWLRQDO/HYHO
:HSURMHFWHG&DQDGD·VIXWXUHHPLVVLRQVIURPIRVVLOIXHOXVHEHWZHHQDQG
based on historical data from 2008 to 2014. We also projected another 2015-2020
VFHQDULRWKDWDSSOLHG%ULWLVK&ROXPELD·VUDWHRIUHGXFWLRQLQIRVVLOIRVVLOHPLVVLRQVWR
the national level. We calculated the difference in the emissions generated by these
two scenarios, to determine the emissions reductions that could be realized by applying a national carbon tax.
7RSXWWKLVHPLVVLRQVUHGXFWLRQLQWKHFRQWH[WRI&DQDGD·VWRWDOHPLVVLRQVWKHHPLVsions reductions that would occur if Canada implemented a national carbon tax were
VXEWUDFWHG IURP &DQDGD·V EXVLQHVV DV XVXDO %$8  HPLVVLRQV VFHQDULR  &DQDGD·V
business as usual scenario was calculated based on historical data from 2008 to 2012
WKHODVW\HDURIDYDLODEOHGDWDIRUWKH&DQDGD·VWRWDOHPLVVLRQV 
,IVFDOHGWRWKHQDWLRQDOOHYHO%ULWLVK&ROXPELD·VFDUERQWD[ZRXOGUHGXFH&DQDGD·V
annual 2020 emissions by 87 million tons of carbon dioxide equivalent, from 857 million tons to 770 million tons. Expanding the carbon tax shift model to the rest of the
FRXQWU\ZRXOGKHOSFORVHWKHJDSEHWZHHQ&DQDGD·VUHGXFWLRQJRDOV SHUFHQW
below 2005 levels by 2020) and its emissions trajectory by over a third – at about 35
percent.

APPENDIX

Case Study 5: Shenzhen, China
&KLQD·V3URMHFWHG(PLVVLRQV
'HWHUPLQLQJWKHLPSDFWRIWKHDGRSWLRQRI6KHQ]KHQ·VHPLVVLRQVWUDGLQJVFKHPH (76 
RQWKHQDWLRQDOOHYHOGHSHQGVRQWKHH[SHFWHGJURZWKRI&KLQD·VFDUERQHPLVVLRQV
7DEOHDQG)LJXUH6VXPPDUL]HGLIIHUHQWHVWLPDWHVRIWKHZD\V&KLQD·VHPLVVLRQV
DUHH[SHFWHGWRJURZE\DQGLQWHUPVRIERWKWKHFRXQWU\·VWRWDOFDUERQ
emissions and its average annual carbon emission growth rate. These projections are
EDVHGRQWKHFRXQWU\·VHPLVVLRQVGDWD

Table 1. China’s projected carbon emissions in 2020 and 2030

Business-As-Usual (BAU) Projected Carbon Emissions
Year

3URMHFWHG(PLVVLRQV *UHHQ 
6WHUQ

3URMHFWHG(PLVsions (Climate
$FWLRQ7UDFNHU

Annual Emission
Annual Emissions
*URZWK5DWH *UHHQ *URZWK5DWH &OL6WHUQ
PDWH$FWLRQ7UDFNHU

2020

12.6 - 13.5 Gt

12.2 - 12.6 Gt

2.97 - 3.69%

2.64 - 2.97%

2030

13.8 - 16.5 Gt

13.8 - 14.4 Gt

1.94 - 2.85%

1.94 - 2.1 %

&KLQD·VDFWXDOFDUERQHPLVVLRQVZHUH*W
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Figure S2. China’s projected carbon emissions in 2020 and 2030. The boxes
represent the range of China’s projected emissions, according to averaged estimates from two sources (Green & Stern, 2015 & Climate Action Tracker, 2015).
The solid black line represents the projected median level of emissions, while the
red dot represents the projected mean level of emissions in 2020 and 2030.
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APPENDIX

Assumptions
6FDOLQJWKHPLWLJDWLRQSRWHQWLDORI6KHQ]KHQ·V(76WRWKHQDWLRQDOOHYHOUHVWVRQVHYeral key assumptions:
•

&KLQD·V(76ZLOOFRYHUURXJKO\WKHVDPHSURSRUWLRQ SHUFHQW RIFDUERQHPLVVLRQVDV6KHQ]KHQ·V(76

•

&KLQD·VQDWLRQDO(76SDUWLFLSDQWVZLOOKDYHWKHVDPHUHGXFWLRQUDWH SHUFHQW 
DV6KHQ]KHQ·VFRPSOLDQWFRPSDQLHVKDGLQ

•

,Q6KHQ]KHQ·V(76FXWWKHFLW\·VWRWDOFDUERQHPLVVLRQVE\SHUFHQW
China will establish its national ETS in 2016 or 2017, so carbon emission reductions can only occur at the national level from 2016 onwards.

•

$´%XVLQHVV$V8VXDOµ %$8 VFHQDULRRI&KLQD·VWRWDOHPLVVLRQVZDVFDOFXODWHG
E\ DYHUDJLQJ WZR HVWLPDWHV RI &KLQD·V IXWXUH HPLVVLRQV WKHVH HVWLPDWHV FDPH
from the New Normal Report (Green & Stern, 2015), and Climate Action Tracker
(2015)).

3RWHQWLDO3DWKZD\VIRU6FDOLQJ6KHQ]KHQ·V(PLVVLRQV,PSDFWWRWKH1DWLRQDO/HYHO
:KLOH&KLQD·VJRYHUQPHQWKDVGHFLGHGWRH[SDQGDQ(76WRWKHQDWLRQDOOHYHOKRZLW
will nationalize it remains unclear. There are two potential pathways:
• &KLQDFRXOGFRQQHFWWKHHPLVVLRQVPDUNHWVRIWKHVHYHQSLORWFLWLHVÀUVWWKHQH[pand it to all cities or provinces gradually; or,
•

China could build an emissions trading market in all mega-cities (i.e., cities with a
population greater than 10 million), and allow the markets to trade between each
other.

Both pathways anticipate that the government will apply the ETS to urban areas. The
emission per capita and population growth rates will likely be similar across these
areas, so the impact of adopting the ETS on the national level emission could be determined by scaling its impact up in terms of population.
$VVXPLQJ WKDW DOO VHYHQ SLORW FLWLHV· (76 ZRXOG FRYHU WKH VDPH SURSRUWLRQ RI WRWDO
HPLVVLRQVDV6KHQ]KHQ·V(76WKHLUDQQXDOHPLVVLRQVLPSDFWZRXOGUHDFKJLJDtons (17 million tons) by 2020. In 2010, China contained 45 cities that had a population greater than one million. If the national ETS covered these 45 mega city areas,
in addition to the seven pilot ETS cities, the annual emission reduction would be 0.25
gigatons by 2020 (Figure. 2). Between 2016 and 2020, this approach would reduce a
total of 0.86 gigatons of carbon dioxide.
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Case Study 6: Hamburg, Germany
7KH(PLVVLRQV,PSDFWRI+DPEXUJ·V9ROXQWDU\,QGXVWU\$JUHHPHQW
7KHHPLVVLRQVLPSDFWRI+DPEXUJ·VYROXQWDU\LQGXVWU\DJUHHPHQWZDVWDNHQGLUHFWO\
IURPWKHFLW\·VDVVHVVPHQWRILWV&OLPDWH$FWLRQ3ODQ

6FDOLQJ+DPEXUJ·V(PLVVLRQV,PSDFWWRWKH1DWLRQDO/HYHO
7RGHWHUPLQHWKHPLWLJDWLRQLPSDFWRIH[SDQGLQJ+DPEXUJ·VHQJDJHPHQWZLWKLQGXVWU\
to the national level, we relied on data specifying the different contributions of industry
WRWKHFLW\·VDQGWKHFRXQWU\·VWRWDOHPLVVLRQV7KHVHUDWLRVDOORZHGXVWRDSSO\FDUbon dioxide reductions realized in Hamburg to calculate the carbon dioxide reductions
possible across Germany as a whole. These reductions were then subtracted from
*HUPDQ\·VEXVLQHVVDVXVXDOHPLVVLRQVVFHQDULRZKLFKZDVFDOFXODWHGXVLQJDOLQHDU
projection of its historical data, to determine the overall effect of a national engagePHQWZLWKLQGXVWU\RQ*HUPDQ\·VHPLVVLRQV
$SSO\LQJ+DPEXUJ·VDSSURDFKDWWKHQDWLRQDOOHYHOFRXOGUHGXFH*HUPDQ\·VEXVLQHVV
as usual emissions (calculated using a linear projection of its historical data) by 23 million tons in 2020, lowering it from 837 million tons to 814 million tons of carbon dioxide.
7KLVVWUDWHJ\FRXOGKHOSFORVHWKHJDSEHWZHHQ*HUPDQ\·VUHGXFWLRQJRDODQG
WKH SDWK VXJJHVWHG E\ LWV KLVWRULFDO HPLVVLRQV E\ DERXW  SHUFHQW  *HUPDQ\·V
goal is to lower national emissions 40 percent below 1990 levels by 2020.) Expanding
+DPEXUJ·VVXSSRUWRIYROXQWDU\LQGXVWU\FRPPLWPHQWVWRWKHQDWLRQDOOHYHOZRXOGUHsult in an annual reduction of 23 million tons in 2020. This strategy could help close the
JDSEHWZHHQ*HUPDQ\·VUHGXFWLRQJRDODQGWKHSDWKVXJJHVWHGE\LWVKLVWRULFDO
HPLVVLRQVE\DERXWSHUFHQW%HWZHHQDQGVFDOLQJXS+DPEXUJ·V
partnership with industry could save a total of 94 million tons, an amount equivalent to
the annual energy use of 8.5 million homes (EPA, 2015).

Case Study 7: Rajasthan, India
6FDOLQJ5DMDVWKDQ·V(PLVVLRQV,PSDFWWRWKH1DWLRQDO/HYHO
7RFDOFXODWHWKHLPSDFWRIVFDOLQJ5DMDVWKDQ·VVRODUSROLFLHVWRWKHQDWLRQDOOHYHOZH
applied the growth rate Rajasthan has demonstrated in its expansion of solar energy
WR ,QGLD·V RWKHU VWDWHV GXULQJ  WR   7KLV DSSURDFK DFFRXQWV IRU H[SOLFLWO\
state-supported solar projects, as well as projects that have spearheaded by the priYDWHVHFWRUEXW ZHDVVXPH KDYHDOVREHHQIDFLOLWDWHGE\5DMDVWKDQ·VZRUNWRHOLPLQDWHREVWDFOHVLQÀQDQFLQJDQGDFTXLULQJODQGIRUVRODUXWLOLWLHV5DMDVWKDQ·VKLJKUDWH
of solar capacity also depends on factors, such as its availability of large tracts of land
and high solar potential, that other states might not share. To account for this disparity
between the solar potentials of different parts of the country, we used the rate of Ra-

APPENDIX

MDVWKDQ·VVRODULQVWDOODWLRQ UDWKHUWKDQWKHQHWDPRXQWRIVRODUFDSDFLW\LWKDVLQVWDOOHG 
WR VFDOH LWV SROLFLHV WR WKH QDWLRQDO OHYHO $Q HPLVVLRQV IDFWRU IURP ,QGLD·V &HQWUDO
(OHFWULFLW\$XWKRULW\·V&2%DVHOLQH'DWDEDVH ZKLFKZDVEDVHGRQGDWDIURP
through 2014) translated the impact of renewable energy into the resulting reduction
of carbon dioxide emissions.
$V)LJXUHLOOXVWUDWHVLI5DMDVWKDQ·VVRODUSROLFLHVZHUHWREHDSSOLHGDFURVV,QGLDWKH
FRXQWU\·VHPLVVLRQVZRXOGIDOOE\PLOOLRQWRQVRIFDUERQGLR[LGHIURP
gigatons to 3.119 gigatons. In total, adopting this rate of solar energy expansion would
reduce 0.398 gigatons of carbon dioxide between 2015 and 2020, an amount equal to
DSSUR[LPDWHO\SHUFHQWRI,QGLD·VWRWDOFDUERQGLR[LGHHPLVVLRQVLQ

Case Study 8: Kuyasa, South Africa
7KH(PLVVLRQV,PSDFWRIWKH.X\DVD·V(QHUJ\(IÀFLHQF\3URJUDP
,Q WRWDO WKH .X\DVD HQHUJ\ HIÀFLHQF\ SURMHFW UHGXFHG HPLVVLRQV E\  WRQV SHU
household, an amount calculated using a suppressed demand calculation methodolRJ\DQGVSHFLÀFDOO\WKH,QGLFDWLYH6LPSOLÀHG%DVHOLQHDQG0RQLWRULQJPHWKRGRORJLHV
for selected small-scale Clean Development Mechanism project activity categories.
The suppressed demand calculation methodology determines the emissions impact of
energy services in an area where income or infrastructure limits energy access.
7KLVDSSURDFKDVVXPHVWKDWWKHEDVHOLQHIRUDSURMHFW·VHQHUJ\XVHVKRXOG´UHÁHFWWKH
technology and/or service levels that would be required if suppressed demand did not
exist, rather than the technology currently in use by poor households” (Clean DevelopPHQW0HFKDQLVP6LPSOLÀHG3URMHFW'HVLJQ'RFXPHQWIRU6PDOO6FDOH3URMHFW$FWLYLties, 2005). In other words, suppressed demand calculations compare the emissions
impact of new projects to the energy use and emissions that would occur if residents
had access to traditional sources of energy. Without this assumption, projects that
expand energy access could often be found to create a net increase in overall energy
consumption.

6FDOLQJ.X\DVD·V(PLVVLRQV,PSDFWWRWKH1DWLRQDO/HYHO
To determine the impact of expanding the Kuyasa Project to the national level, we
DSSOLHGWKHKRXVHKROGUHGXFWLRQLQHPLVVLRQVWR6RXWK$IULFD·VHQWLUHORZLQFRPHSRSulation. Assessments of the Kuyasa Project determined that energy “demand would
be suppressed similarly in other communities in South Africa with a similar socio-ecoQRPLFVWDWXVµ &OHDQ'HYHORSPHQW0HFKDQLVP6LPSOLÀHG3URMHFW'HVLJQ'RFXPHQW
for Small Scale Project Activities, 2005), making the application of the suppressed
demand calculation appropriate.
7KH &LW\ RI &DSH7RZQ GHÀQHV WKH SRYHUW\ OLQH LQ WHUPV RI DQ LQFRPH RI OHVV WKDQ
5DQGSHUPRQWKDQXPEHUZKLFKLQFOXGHVDERXWRIWKHFLW\·VSRSXODWLRQ
(City of Cape Town, 2012). This translates into a yearly income of 42,000 Rand, a total
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ZKLFKDSSUR[LPDWHO\FRUUHVSRQGVWRWKHÀUVWWKUHHTXLQWLOHVXVHGE\WKH6RXWK$IULFDQ
FHQVXVWRFODVVLI\SRSXODWLRQEDVHGRQLQFRPH VSHFLÀFDOO\WKHVHVTXLQWLOHVDFFRXQW
for citizens with yearly incomes of or below 43,897.15 Rand (Quintile 3)). Based on
WKHVH QXPEHUV WKH *+* UHGXFWLRQV SHU FDSLWD FDQ EH VFDOHG XS WR WKH ÀUVW WKUHH
TXLQWLOHVRI6RXWK$IULFD·VQDWLRQDOSRSXODWLRQ
6FDOLQJWKLVSURJUDPXSWRDOORI6RXWK$IULFD·VORZLQFRPHKRXVHKROGVFRXOGUHVXOWLQ
a net reduction of 148 million tons of carbon dioxide between 2015 and 2020. This
DSSURDFKFRXOGORZHU6RXWK$IULFD·VHPLVVLRQVE\PLOOLRQWRQVIURPPLOOLRQWRQVWRPLOOLRQWRQVRIFDUERQGLR[LGH,WORZHUVWKHJDSEHWZHHQWKHFRXQWU\·V
2020 goal, of reducing its scenario 34 percent below a business as usual scenario by
2020, and its current pathway, by approximately 22 percent. This contextualization
XVHV6RXWK$IULFD·VKLVWRULFDOHPLVVLRQVWRSURMHFWLWVEXVLQHVVDVXVXDOVFHQDULR

Case Study 9: California, United States of America
6FDOLQJXS&DOLIRUQLD·V$GYDQFHG&OHDQ&DUV3URJUDP
7R GHWHUPLQH WKH HPLVVLRQV LPSDFW WKDW ZRXOG RFFXU LI &DOLIRUQLD·V HQWLUH$GYDQFHG
&OHDQ &DUV 3URJUDP ZHUH WR EH VFDOHG QDWLRQDOO\ ZH ÀUVW FDOFXODWHG WKH DYHUDJH
baseline carbon dioxide emissions that passenger vehicles, light trucks, and combined
light-duty vehicles would emit in the absence of the Advanced Clean Cars Program,
using data from California Environmental Protection Agency (CalEPA). This yielded
an average protected baseline of 341 grams of carbon dioxide emitted per mile traveled by the vehicle. We then determined the average projected 2020 emissions from
these vehicle classes if the Advanced Clean Car Program were to be implemented,
again using projections from CalEPA to arrive at a total of 211 grams of carbon dioxide
emitted per mile traveled by the vehicle.
Both of these numbers – the projected baseline emissions, and the projected emissions if the Advanced Clean Cars program were in place – were multiplied by 0.68
(the ratio of cars covered by the Advanced Clean Cars program to the total number
of cars on the road) and by the projected annual number of vehicle miles traveled in
the US in 2020 (3.5332 x 1012 miles) according to projections based on United States
Department of Transportation data. The emissions produced under the Advanced
Clean Cars Program were subtracted from the baseline emissions, and yielded a total
of 289, 110,142 metric tons of carbon dioxide.
This reduction was subtracted from the business-as-usual (BAU) carbon dioxide emissions for the United States in 2020. The BAU was calculated through a linear projection of historic carbon dioxide emissions from energy and industry, provided by the
U.S. Energy Information Administration (US EIA, 2011). Since the United States BAU
SURMHFWLRQLQFOXGHV&DOLIRUQLD·V$%OHJLVODWLRQZKLFKHQFRPSDVVHVWKH$GYDQFHG
&OHDQ&DUV3URJUDPLQLWVFDOFXODWLRQVZHSURMHFWHGWKH%$8UDWKHUWKDQXVLQJRIÀcial estimates of this target, to avoid accounting for the impact of the Advanced Clean
Car Program twice.

APPENDIX

Since the emissions factors of the Advanced Clean Cars Program relate to carbon
dioxide, and not to carbon dioxide equivalent, we limited this case study to carbon
dioxide emissions, which also contributes to the difference between the BAU used
in this case study and the BAU target estimates adopted by United States agencies
(6.1 gigatons of carbon dioxide equivalent in 2020, according to projections based on
WKH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\·VGDWDDQGJLJDWRQVRIFDUERQGLR[LGH
equivalent in 2020, according to projections based on the U.S. Energy Information
Administration.

6FDOLQJXS&DOLIRUQLD·V&RPSUHKHQVLYH&OLPDWH3ROLFLHV
We used CalEPA estimates to determine the total greenhouse gas reduction impact
RIDOORI&DOLIRUQLD·VFOLPDWHSROLFLHV$5%HVWLPDWHVWKDWDOORI&DOLIRUQLD·VFOLPDWHSROicies combined will achieve a 144.3 million metric ton of carbon dioxide equivalent
reduction in 2020. We calculated a 3.719 ton of carbon dioxide equivalent per capita
reduction rate using California population data. We then applied this per capita rate
of emissions reduction to the U.S. population, to determine that 1,186 million tons of
FDUERQGLR[LGHHTXLYDOHQWZRXOGEHUHGXFHGLQLIWKH86DGRSWHG&DOLIRUQLD·V
comprehensive suite of climate policies. The projected emissions reduction in 2020
IURPDOO&DOLIRUQLDFOLPDWHSROLFLHVFRXOGKHOSFORVHWKHJDSEHWZHHQWKH86·V
FOLPDWHJRDODQGLWVEXVLQHVVDVXVXDOVFHQDULRE\DERXWRQHÀIWKRUSHUFHQW
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