ICLEI Training Programme
24-28 April 2017. Seoul. Korea

Identifying, | eeeEE =Y
Quantifying, & NG
Integrating Co-Benefits |

So-Young Lee I G E S
Senior Policy Researcher  —

: : Institute for Global
lee@iges.or.jp Environmental Strategies



COURSE OUTLINE

Identifying Co-benefits

What are co-benefits?
Why are co-benefits important?
How can co-benefits be illustrated?

Quantifying and Applying Co-benefits
Why is it important to quantify co-benefits?

How can co-benefits be quantified?
Case studies

Integrating Co-benefits into Policies

How have co-benefits been integrated into policymaking process?
Institutions and Process with Case Study
Enabling Environment with Case Study
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Impacts of
Climate
Change

Emission Scenarios
and Projected
Changes in
Temperature

percent of world GDP

3* Celsius
Global Temperature
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g, (Source: Climate Action Tracker 2014)

= Warming projected by 2100

"uc.;’ 150  Baselines

E 4.1-4.8°C

100 Current palicy prejections

B 3.6-4,2°C

B Pledges

£ 50— S 2.9-31°C

] Below 2°C

g 0 o 1.51.7°C

= - s Balow 1.5°C by 2100
1.3-1.5°C

=50

| | | | | I | I | | | I | | | 1 |
1930 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

- Hitorical emissians, B et palicy prajections. ™™ 2°C congistent median D v climateactiontrackerongf
euel. farestry (CAT assessment) and range* Clirnate Anatytics/EcofysS
MewClimate/PIK
== Reference median T Pledge pathway ST consEtent median : i
and range* (CAT assessment) and ramge**

* B95thpercentile of ARS WG scenarios in concentration categary 7, conbaining 64% of the baseline scenarics assessed by the IPCC

#%  Greater than 66% chanee of stayirg within 2°Cin 2100, Madian and 10th be S0th percentile range. Pathway range exdludes delayed
action seenarios and any that deviate made than 5% from histeric emissions in 2010,

#+= Greater than or egual to 50% chance of stayng below 1.5°Cin 2700, Median and 10th to 90th pevcentile range, Pathway range

emcludes delayed action scenarios and any that desdate mare than 5% Ffrom historic emissions in 20010,

Costs of
Climate
Change

(Source: Nordhaus 2013 & CEA calculations)

4° Celsius 1

. : "
Increase Relative 10 Premdustnal Leve!
nc







Air Quality in Asia
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Air pollution Impacts

NORMAL LUNG FROM A
HEALTHY RURAIL RESIDENT

(Source:

Residents Against Polluting Stacks, 2001)

S s g it

(Source :China Baidu)



How much should policymakers
spend on mitigation climate change

Depends on costs and benefits




What are co-benefits?

Benefits that accrue as a side effect of targeted policies are known as secondary benefits,
policy spillover effects, ‘co-benefits’ or ancillary benefits. (D. Pearce)

The benefits of polices that are implemented for various reasons at the same time — incl.
climate change mitigation — acknowledging that most policies designed to address GHG
mitigation also have other, often at least equally, important rationales e.g. related to
objectives of development, sustainability, and equity. (IPCC)

Not limited to environmental benefits but also resource efficiency, job creation,
social inclusiveness, and economic competiveness. (UN ESCAP)

In the process of controlling GHGs, the benefits from other pollutants that are also abated
e.g. SOz, NOx, PM. In the process of abating air pollution, the benefits from CO2 and other
GHGs that are also mitigated. (PRCEE)

concentrate on the synergies between
climate change and air pollution, recognising
there are other useful definitions of co-
benefits.

WWW.iges.or.jp 9



Visualising Co-benefits

Domestic needs

Sobal Environmental Issues

N %
CO-BENEFITS




Expand our view of co-

benefits...

Illustration of co-benefits in terms of costs and benefits

Climate Benefits

Co-costs

Development

Social
Benefits

Co-benefits

Costs

_|_

Co-costs

Climate Costs

Development
Benefits

WWW.iges.or.jp 11
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Some examples of co-costs

Increas

electricity
price

pollutants
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Co-benefits can be achieved in many sectors

Improve combustion efficiency

Air

pollution Fuel conversion

Transport measures

Environmental

Benefit

SOx, NOx,
Soot and Dust
reductions

Climate
Benefit

CO; reduction

Water Prevent sludge & methane

pollution

Water quality & odor

reductions
. . Odour
Appropriate landfill reduction
) Waste
Biomass waste use 3
reduction

CHg4 reduction

WWW.iges.or.jp




SLCP Impacts




SHORT-LIVED CLIMATE POLUTANTS

Near term response to mitigation

(Note: modified by IGES)
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Why are SLCPs Important in Asia ?

2500
99% in
region Ban of open burning of agricultural

g D residue
5 2000 | Additional reduction from Euro-6/VI
E & vehicle standards (including DPF) after
g elimination of high-emitters
[
(%3
= . Elimination of high-emitting vehicles
= 98% in
o 1500 - region = Replace lump coal with coal briquettes
- . . .
o _ = in cooking and heating stoves
sz
5 ﬁ Replace current residential wood
f: ; r T . burning technologies with pellet stoves
o2 “ and boilers (in industrialized countries)
£g 1000 NN
T2 \ \ Switch from traditional biomass cook-
& . stoves to stoves fueled by LPG or biogas
= QQ or to fan-assisted biomass stoves (in
£ developing countries)
g 93% in
g 500 region . Replace traditional brick kilns with
= i vertical shaft kilns
E 95% in
& F - — 7% i region E Replace traditional coke ovens with
2 v modern recovery ovens
] F region =l

1 é

0 T T T
Africa Latin America North America North East Asia, South, West and (SO urce: U N E P 20 1 1)
and Caribbean and Europe South East Asia Central Asia :

and Pacific

» Asia is significant source of SLCP emission region in the world.

e Asia needs to: reduce climate change in near-term as well as long-term
reduce burden of air pollution
feed a growing population

Emissions of SLCPs can achieve all these objectives




Co-benefits action plan phase I

Form a team of up to 6 people
Select a team leader and name

Select a project or policy with possible co-benefits

v' Consider the sector(s)
v' Location(s)
v’ Scope

Begin to develop a presentation that:

v' Explains why co-benefits are important

v' Describes the difference between co-benefits and co-costs

v' Use the co-benefits tree to list the co-benefits and co-costs
associated with your action plan

WWWw.iges.or.jp
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COURSE OUTLINE

Identifying Co-benefits

What are co-benefits?
Why are co-benefits important?
How can co-benefits be illustrated?

Quantifying and Applying Co-benefits
Why is it important to quantify co-benefits?

How can co-benefits be quantified?
Case studies

Integrating Co-benefits into Policies

How have co-benefits been integrated into policymaking process?
Institutions and Process with Case Study
Enabling Environment with Case Study

Linking

18



Many countries in Asia have quantified co-benefits

Priority/
Focus Areas

China

Air Pollution SO,, NOx,
CO, PM (Electricity,
Cement, Iron and steel,
LPG)

Traffic (PRCEE)

India

Clean coal technology,
Thermal Efficiency
(power plants)

Indonesia

Waste disposal sites,
water treatment plants,
Oil refineries (Industrial
and domestic waste
water treatment facilities,
water quality
improvement,
slaughterhouse)

Japan (support)

Uses Yen loans, grant aid,
and technical
cooperation to help
developing countries to
achieve sustainable
development.

Also uses CDM and JCM
projects

More than 10 years of
research cooperation
with USEPA, IIASA, and

More than five years of
cooperation with USEPA
and I1ASA.

More than five years
cooperation with Japan

Verification of the effects
of co-benefit on pollution
policy and to evaluate the

Related several national Growing amount of effects of co-benefits of
Research institutions (PRCEE, work under TERI and various CDM
Beijing Normal Univ.) urban emissions technologies
Domestic Co-benefit Domestic Co-benefit Domestic Co-benefit There is a Co-benefit
Projects are based on Projects are based on Projects are based on Quantitative Evaluation
priority areas and multi- | identified priority areas | priority areas Manual
Remarks pollutant co-control;

regional cooperation to
promoting co-control.




Why is it important to quantify co-benefits?

Quantification allows adding and comparing benefits and costs

e Quantification allows
evaluating market and
non-market impacts

e Co-benefits can
change the output and
outcome of a decision

" EEFESEEEEEESEEIEIIIE

» Decisions about air pollution and climate change are made by politician.
The more precise you can show benefits the more likely good policy
become good politics

WWW.iges.or.jp 20




Another way to illustrate co-benefits is a co-benefits plot

72

o
L=

C0O2 emission reduction (3g)
(3]
[4]]

0 D

e Standards

m Alternative fuel
A Tricycle engine
+End-of-pipe/bus
% Railway

o All wfo railway ftricycle engine 2005

All w/o
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engine-2005

o]

201

200

> Railway
TDM

Alternative fuel

Tricycle engine

CNG

25

oCNG

oTOM

ANMTBikeways
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x All-2015

+All w/o railway 2010

All-2015
X

Al w/o railway-2010

015 "

——— Standards

End-of-
pipe/bus/eepney

50

SPM reduction (%)

75

(Source: Herran and Matsumoto, 2012)
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Case Study 1: Co-benefits in Chinese Cities

1600000 -

1400000 -

1200000 -

1000000 -

800000 -

600000 -

400000

comflE e Cilid

200000
£4k (Coking)

-200000

# H: 1t (Panzhihua)
©[H) (Power)|

TR s

ZHfER

H1Ek (Steel)
7K (Cement)

10000

%% (Steel)

20000 30000 40000

SO2uHFE (M)

W (Xiangtan)

800000 -
+ Fﬂﬁ (Steel)
600000 +
0 T i '; it
H17}] (Power) I %E]ﬂiaﬁﬁ _]
= 400000 -
3
8 200000 -
v KT (Chemical)
= (Leather) #17] (Power)
EE? [S " .} o i T T
AR (Service
0 5000 10000 15000 20000 25000 30000 35000 40000

SO2ufHEd (M)

(Source: {5 Byl HE I 3[R R ai PP S £ BRI 7T, Hh PR Rkt (AL 5T), w5 Bl 5 1 R e ik T v I H RS e 413, 2012)

WWW.iges.or.jp

22




IGES

\ﬂTITG\b\
ental Strategies

900000

Let's pause for a relaxing quiz

A e
700000
c Be
8
= 500000
2
]
3 Coe
Q
-4
< 300000
kel
2 De
e
(0]
~ 100000
0 E
O ’ T 1
i 500 1000 1500 2000 2500
-100000

F

-300000

WWWw.iges.or.jp

SO2 Emission Reduction ton

Which of the projects
would you invest in if you
were a city policymaker?

What other considerations
might be important in
deciding your investment
besides reductions in
pollutants?

23



Main steps to quantify co-benefits

Identify problems and set objectives
Gather data for baseline

Develop scenario (A.S.L.)
Modelling/estimating multiple benefits
Policy integration and implementation

Case Study 2:
Manila’s
Transport Sector

Want to save time
and reduce GHGs!

V.
/\ -
o

\.v) ') :

» y ';‘rmr r.msmsn:' - ‘ ‘\ W

www.iges.or.jp



Tools to quantify co-benefits

Co-benefits Assessment tool in the
Transport Sactor

= TEEMP

= |LEAP-IBC

= GAINS

= UNU co-benefits tool
= BenMAP

www.cobenefit.org
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o Develop baseline: data needed

7 % With Project

BT=BT, BT,

BT _zz BT: Benefit of time savings
I~ 4 | (Qijl } ' OCJ) Tijl: Average time of vehicle j on link |
J

WWW.iges.or.jp 26




e Developing the scenario

Avoid  unnecessary travel

Shift to more efficient
modes

Improve vehicle technologies

and design

Traffic Volume (vehicles/day)

Without Project

Passenger Car 115,678
Public Utility vehicle 4,632

Public Utility Bus 1,435
Truck 1,671

Qii: Quantity of vehicle on link |

With Project

Passenger Car

Public Utility Vehicle
Public Utility Bus
Truck




Calculation: Assumed Value of Time

Value of Time
UsD/vehicle-minute

Vehicle Type

Passenger Car
Public Utility Vehicle

Public Utility Bus
Truck

0.09

| BT=22(Q; x T

oCj: Value of time of vehicle j on link |

Commuting Time %%
160000

With/Without 140000
Manila Bus 120000
Project 100000

80000
60000
40000

20000
0

1000 US Dollars

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37
Links
B Without Project  m With Project



Co-benefits of Manila BRT

. 35000
¢ 30000
g 25000
E 20000
£ 15000
§ 10000
8 5000

Health Impact Assessment 3 >}

Cumulative Total Health Costs x5 & & v N o+
S S S O O
=00 ————  Averted of each Policy Scenario ooco &(ao 0(10 C ? S
in millions of USD - O .
20000 ( ) 19083 "5“\ é'\bz \«§ (Source: CAA&ITDP 2012)
e (9 )
oR '
14141 z
o 12126 Comm @v\é
10000 — A
7812
5468
2000 87053523 2813
I 538 304
& «sf’ @Q" @\‘\ @@ 0@\
Q\v\é\ Q\@ ¢ ‘\(.,"'é @5’} 5 Q’Q@:" R \9(\\*1
MVIS ( Motor Vehicle Inspection System ) (p@ (Joéoo 50@9

CNG (Compressed natural gas)

CME (Coco-methyl esters)

RAILWAYS

Diesel Traps

Bike MM

TC 4stroke (Two stroke tricycles switching to four-stroke engines)

TDM (Transportation Demand Management through license plate scheme )

Combol ( Combination of policies: all policies except railways and switching of two stroke to four stroke tricycles
Combo2 (All policies except railways )

Combo3 (All policies including railways) (SOUI’CE: IGES based on IES 2005)




Co-benefits action plan phase II

* Please add to your group's action plan
by deciding on the following:
v" The main benefits you will quantify
v The tools and methods you might use to estimate the benefits

v The data that you will need to estimate the reductions in GHGs,
air pollutants and other benefits

v The scenario you will estimate and how you will develop that
scenario

v The types of challenges or constraints you may confront in
estimating the benefits

WWWw.iges.or.jp
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COURSE OUTLINE

o Integrating Co-benefits into Policies

How have co-benefits been integrated into policymaking process?
Institutions and Process with Case Study
Enabling Environment with Case Study

Linking

WWW.iges.or.jp
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Case Study 3: California Global Warming
Solutions Act, Assembly Bill (AB) 32

Lets start by thinking about INSTITUTIONS

National Environmental
Protection Agency

National Development

Planning Agency

L Other National Line

Agencies

Governor’s Office

Local Environmental
Protection Department

Lets continue by thinking about PROCESS

Set plan with
targets (using
guantification from
module 2)

Begin
implementing plan

Set
long term targets

2%

LEADERSHIP & THE ENVIRONMENT

Gov. Armold Schwarzenegzger

OrElse

Reduction targets




Objective of AB 32

Mandates development of rules and
regulations to return California’s GHG
emissions to 1990 levels by 2020
(Reduction of ~43 MMTCO,E by 2020).

AB32 Starts with 2020 targets

AB 32 Emission Reduction Strategies
(Measure, Percent of Total)

Forestry
High GWP 4%
Measures
7%

Industrial
“

244 % b ! Smart
¢ 5? Another 17 comes from recycling & waste Crbuih

~o= NS 1% 3%
And 3% from misc. sources, like wildfires. dw

Source: CARB, Emissions Reductions from Scoping Plan
Measures; 2020 GHG Emissions Forecast

| Based on Lolo data from the CA Air Resources Board. lllustrated by Andy Warner.l




Initial Scoping 1*t Update to
Plan Approved Scoping Plan
Dec.2008 Approved May.2014

Public
Comment

The process
introduced a path

to 2020 and
beyond

Public
Comment

[ NEE:DEIEEZT::I;;?:EI ]_[ Nat;;:rannarllrg;ézﬁzent ]_r Dthe;g:lf;i?il;zl Line ]
\ The Institutions
[ Governor's Office Supporting thiS
— £ A process were
C.allforn 'a Other Relevant .
TGl California Agencies Im po rta nt

Protection Agency

Climate
Action Team

. . Economic 8
. California Air Technology
Enwironmental Resources Board Advancement

Justice Advisory Advisory Committee

Committee Technical Support
Social Justice




v' Method: 44 sector-specific climate strategies in 5 sectors

v Estimation: The cost of mitigating a ton of GHG in 2020,
The benefits of energy savings, The benefits of reduced air pollution

Energy Efficiency, Energy Access, Economic Development

Selected &
. - s Homeowners can save about $200/year through energy efficiency
Estima ted Economic + $76 billion increase in Gross State Product (GSP)

o # 543 billion increase in real household incomes
Co-benefits
Improved Air Quality, Land use, Ecosystem Services

* Air Quality
* Reduce combustion-generated soot (PM2.5): 15 tons/day

* Reduction of nitrogen oxides: 61 tones/day

Environmental

Public Health, Green Jobs (Job Creation)

* 54.3 billion in 2020: 770 fewer premature deaths and 76,000 fewer work days lost
» The creation of 403,000 new efficiency and climate driven jobs

CALIFORNIA’S INNOVATIVE CLIMATE LAW
Saves Drivers Money

Lets look at

al®
how those
2015 VEHICLE H 'I s lr! 2025 VEHICLE benefits Were
communicated

#HAB32Saves

201 Union of Concerned Sclentists



Case Study 4: Jakarta BRT
After a slow start, TransJakarta delivers benefits

Technology

ity Metacik

Other

Important
Factors

We need an effective enabling environment...



Case Study 4: Jakarta BRT

1999-2004
Pre-BRT

Governor’s Office

Jakarta
Transportation
Agency
(DisHub)

2004-2006
BRT-Lines 1-3

Governor’s Office

Jakarta

Transporta
Counse

tion
[

Jakarta
Transportation

TransJakarta

Agency
(DisHub)

2007-2008
BRT-Lines 4-7

Governor’s Office

Jakarta

Transporta
Counse

tion
|

Jakarta
Transportation
Agency
(DisHub)

1

TransJakarta




Co-benefits action plan phase III

» Please add to your group’s plan by deciding on the following:

v' The institutional structure(s) that will support the design and implementation
your action plan

The policymaking process that will support your action plan

Other elements of an enabling environment that will support your plan

WWW.iges.or.jp

SES Hemm Aboui Activies Peloen  Pubcstons oot Cones m

i ] L]
8 i ———Gaege
Asian Co-benefits Partnership = AS I a n

Good Practice Map

T Co-benefits
C 1]

B —— Partnership

Toyama City, Japan

 Toyama set up a Compact City
& Development Group in 2002

8 and has been promoting its
: compact city policies since
i then. By integrating the three
W gimensions of sustainable
!} development, Toyama aims to
BE| create value in the
Y environmental realm as well as
social and economic realms
This unique approach suggests the potential of local transport policies to
go beyond emission reductions to achieve other economic and social
co-benefits

Compact City and Public Transport in Toyama City, Japan

5000

www.cobenefit.org
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Linking

COURSE OUTLINE
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Clean
Development
Mechanism

The Indian Bagepalli
Biogas Program

Introduced 5,500 biogas units that
convert cow dung into cooking fuel
in poor households. Local women
and communities benefited from the
income generated by selling
emission credits

(Sourcerwww wordorg ety

Natlona"y Bus Rapid Transit
Approprlate for Kampala

o e . Aims at reducing transport-related
M |t|gat|0n GHG emissions by building 9 BRT

routes and non-motorized transport

ACtlon lanes linked to the BRT

Bio-energy
in Pakistan

Seeks to develop and disseminate
environment-friendly and cost-effective
technologies and management practices of
bio-energy generation from organic waste



GCF released $183 million for .Ei:“
the initial 8 project in SIDS &

LDCs (as of 2015)

Proposal Outline

Fun

A. Summary

B. Detailed Description

C. Rationale for GCF Involvement

D. Expected Performance against Investment Criteria
D.1. Impact Potential

D.2_Paradigm Shift Potential

D.3. Sustainable Development Potential.
Describe environmental, social and

economic co-benefits including the gender-
sensitive development impact.

D.4. Needs of the Recipient
D.5. Country Ownership
D.6. Efficiency and Effectiveness

E. Appraisal Summary

F. Implementation Details

G. Risk Assessment and Management
H. Results Monitoring and Reporting
I. Timeline

Source: Author's simplification of GCF, 2015b
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