Low Carbon Development

US-China Cooperation in China
and Beyond

CCS, GEI, GIEC, CAS-ISD
2009 to Present




2009 Context

US China relations on climate change nascent
Leadership in both nations hungry to advance
Many hurdles and opportunities

US subnational (state) action provided
template

Global agreement contingent on US China
bilateral
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Principles

Stepwise “domestication”
Cooperative, partnership based
International and local experts

NGO led, Government endorsed (NDRC, US
DOS)

Driven national goals (12th Five Year Plan)
Driven by implementation at full scale



Practices

Leadership exchange (state/provincial)

Co-development of tools and curriculum

Initial test pilot (Chongqging) and iteration

Governmental endorsement (NDRC, 2013)

Recruitment of national partners (local China institutions)

Local LCD training, learning by doing (30 provinces, cities in
three years)

Shift to barrier removal for implementation at full scale
(South China renewable energy and financing)
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Results

LCD Toolkit (Integrated Modeling Framework)
LCD Curriculum (Mandarin and English)

US States-China Provinces - MOU'’s
Chongqing LCD plan and analysis

Shanxi Province city-level LCD planning

Map of 30 training locations

REI Toolkit

Guangdong GIS

Huangpu Pilot Business Model and investment analyses (50 vs 100%)



LCD Toolkit (Integrated Modeling Framework)

wForest Fires

u Agriculture

¥ Waste Management
W industnal Processes
@ Fossil Fuel Industry

¥ Transportation

#Res/Comm/ind (RC1)

¥ Electnaty Consumption
Based

1990 1995 2000 2005 2010 2015 2020 2025

Marginal Cost Curve of KY Climate Action Plan
KCAPC Recommendations
[Center for Chmaste Strateges, 2011
$150

$100

Marginal Cost ($1tCO.e)

R EREEE

\Lknm
\L.n.uc
LU A1 S6ctor —TLU =mES =——AFW ——RCI
}’Auuum
r TLU-T ($554)
0 5 10 15 20 25 30 35 40 45 50 55
Percentage Reduction of 2030 BAU GHG Emissions

Net Busi as Usual Emissi
300

250

200 /
150

MMtCO,e

== Projected GHG Emissions
100 | —e—Projected GHG Emissions After Recent Actions
e Projected Emissions After Quantified KCAPC Reductions
o= KY Goali 20% Below 1990 Level by 2025
o KY Goali S0% Below Projected GHG Levels in 2025
L o KY Goali 30% Below 1990 Level by 2030

50—

1990 1995 2000 2005 2010 2015 2020 2025 2030

eEconomy-Wide Synthesis Module, plus:
*Energy Supply Module

eResidential, Commercial & Institutional
Module

eIndustrial Module

eTransportation Module

eAgriculture, Forestry & Land Use Module
*\Waste Management Module

Energy,
Economic &
Emissions
CENEINES

eSector-Specificfor ActionScreening &
Prioritization:

*Energy Supply

eResidential, Commercial & Institutional
eIndustrial

eTransportation & (Urban) Land Use
eAgriculture & Forestry

eWaste Management

Multi-
Criteria

Action
Catalogs

*Policy Design Templates

eCausal Chain Templates

*Microeconomic Analysis Principles
eSector-level Microeconomic (Cost
Effectiveness) Modeling Tools
eMacroeconomic Screening Tool

elinkage to Formal Macroeconomic Models
(e.g. REMI)

eFinancing Mechanisms Guidance
eCross-Sector Integration Toolsinthe
Synthesis Module (assess progress to targets,
develop MAC curves)

Policy
Design &
Analysis



CD Toolkit

1. Sector -Level Energy & Emissions Baselines

| 2. Policy Screening & Target Setting

Energy Supply

Power Supply (PS)
Heat Supply (HS)
Fuel Supply (FS)

Industry (I) Fuel Use & Processes

Residential/Commercial/

Institutional (RCI) Fuel Use

Transportation (T) Fuel Use

Agriculture/Fisheries (AF) Processes

[ Waste Management (WM) Processes ]

Forest (F) Carbon Flux

Historic &
Forecast
Economy-
Wide
Baseline
GHG
Emissions

Sector

Baseline
Integration

Sector-Specific Policy Catalogs

Energy Supply

Residential/Commercial/

Institutional
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Waste Management
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. Integrated Plan Results

Sector Priority Policies

Energy Supply Policies
Industry Policies

Residential/Commercial/

Institutional Policies

Transportation Policies

Agriculture /Fisheries Policies

[ Waste Management Policies ]

Forestry Policies
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Policy-
Specific
Micro-
economic
Results:

GHG

> Reductions;
Cost

Effectiveness;
Net Present
Value; Net
Energy/
Materials
Reductions

Integrated
Plan Results:

Net GHG
Reductions;
Abatement
> Cost Curves;
Net Job
Impacts; Net
GRP Impacts;
Comparison

to Plan
Targets
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Macroeconomic Analysis

Macro-
economic
Modeling:

e.g. using
Provincial
REMI Model




Tue conren o Lesson I Iniroduction
CLIMATE STRATEGIES LCD Action Planning Course

Lesson 1: Introduction to Low Carbon Development
Planning and Analysis

The Center for Climate Strategies (CCS)
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Lesson 2: The Low Carbon Development
Planning and Analysis Process

The Center for Climate Strategies (CCS)

Lesson 3: Low Carbon Deelopment
Inventories & Forecasts and Monitoring.
LCD Action Planning Course:

© it Sinarecies

Lesson 3: Inventories & Forecasts (Baselines)
and Monitoring
The Center for Climate Strategies (CCS)

LCD Curriculum

© cuiiare Sinarecies

Lesson 4: Policy Screening and Design
LCD Action Planning Course

Lesson 4: Policy Screening and Design
The Center for Climate Strategies (CCS)

o Lesson 5: Micro-Economic Analysis
CLIMATE STRATEGIES LCD Action Planning Course:

Lesson 5: Introduction to Low Carbon Development
Micro-economic Analysis

Stephen M. Roe
The Center for Climate Strategies (CCS)

) Lesson 6 Macroeconomic Analysis of LCD Plans
CLIMATE STRATEGIES 'LCD Action Planning Course

Lesson 6: Macroeconomic Analysis of LCD Plans
The Center for Climate Strategies (CCS)

Lesson 7 Finalzing the Plan nd Next Sgps
LCD Adion

lanning Course

Lesson 7: Finalizing the Plan and Next Steps

‘The Center for Climate Strategies (CCS)
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Lesson 7: Finalizing the Plan and Next Steps
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Lesson 6: Introduction to Macroeconomic Analysis ﬁi
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Lesson 5: Microeconomic Analysis t
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Lesson 4: Policy Screening & Design
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Lesson 3: Baseline Development & Monitoring | ]
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Lesson 2: The Low Carbon Development Planning and Analysis Process
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Lesson 1: Introduction to Low Carbon Development (LCD) Planning -
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Low Carbon Development Training Series -
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LCD Planning Curriculum Overview
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Stephen M. Roe, Scott Williamson & Thomas D. Peterson

The Center for Climate Strategies  |'ES
Presented to: Technical Audiences |
April 2015
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US States-China Provinces

enter for Climate Strategies

States and the Nation Tackle Climate Change

www.climatestrategies.us

To: Jin Jiaman, Executive Director, Global Environmental Institute

From: Thomas D. Peterson, President and CEO, Center for Climate Strategies (CCS), Linda
Schade, Program Development Director, CCS

Subject:  Second Draft Memorandum of Understanding for a CCS-GEI Climate Planning
Partnership

Date: November 25, 2016

This agreement is made and entered into as of the [date] day of September, 2009, by and
between The Center for Climate Strategies (CCS) and the Global Environmental Institute (GEI).

PURPOSE OF AGREEMENT

The important role of sub-national actors in reducing growing global greenhouse gas (GHG)
emissions and adapting to climate change is increasingly understood. CCS is the premier catalyst
in the United States for sub natimml climate policy development and integration and is widely

d for its highly model for sub-national climate action planning which

d d keholder input, and a building facilitation

process. CCS’ signature process has been refined and enhanced through more than 22 state
action plans in the U.S., technical assistance to 42 U.S. states, six Mexican Border States, and
four Canadian Provinces. CCS has also played a cnucal role in the development of regmnal
agreements including the Western Climate Initi , the Mid n G G Gas
Accord, and the Southern Governors Climate Imuatlve Today CCS works to build bridges
between states and national policy makers in the formulation of national climate policy. CCS is
active in many technical facets of national law and policy development in the U.S. and abroad.

GEI is a Beijing-based non-governmental organization with a mission to design and implement
market-based models for solving environmental problems in order to achieve development that is
economically, ecologically, and socially sustainable. GEI's Energy and Climate Change Program
includes a US-China Track II Dialogue on Climate Change which aims toward promoting
cooperation between the Chinese and US governments on the issue of climate change. In July
and October 2008, the project held two informal dialogues between the two governments. During
the two dialogues, two sides introduced their own policies, actions, plans and objechves on the
1ssue of climate change. They a]so nnsed the ideas of enhancing policy i joint

1 research and i logy transfer, etc. Furthermore, the two sides
discussed the feasibilities of ﬁ.\lure policy dmlogue between the Chmese Central Govemmem and
the American National Government, joint technol research, i and p
cooperation on low carbon business between the Chinese provincial level and Lhe US state level.
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Memorandum of Understanding
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morandum of understandiag (MOV) provides a deseription of the technical and planning
provided by CCS and GEI o SPRCES in the uras of low carbon development (LCD)
analy

and other topies, including but not limited to: environmental and health issucs (e 2.

water qualiiy: economic development and equity issues: energy security and

1 indusirial production

MOU’
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Memorandum of Understanding
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Guangzhou Institute of Energy Conversion, Chinese Academy of (GIEC)
Global Environmental Institute (GEI)

Center for Climate Strategies (CCS)
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of L ling (MOU) for a collaborati ip on
renewable energy planning and design support in Guangdong Province and South
#  China
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December 8, 2016

view and Purpose of MOU

morandum of Understanding (MOU) provides for a partnership working relationship
GIEC), the Global Environmental Institute
Center for Climate Strategies (CCS) in a collective effort to build capacity, evaluate,

Insti fEnergy Ce

5 and plan for a viable carbon-neutral and renewable power supply future for
‘rovince, the region of South China, and other regions. It also provides a framework
ers to map out a set of activities that are implementable within the province and
> other regions.

ect Objectives, Work Plans and Milestones

rtnership is expected to encourage and facilitate tools development, training,
apacity, and planning and implementation activities related to development of a
‘bon-neutral power supply in Guangdong Province and other regions, and to provide
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Chongging LCD plan and analysis
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Shanxi Province Research Center for Eco-environmental Sciences,
GHG Baseline Development for Yangquan City LCD Plan
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Map of 30 Training Locations

‘ Cities Attened LCD Training

Provinces and Municipalities

[ china Provinces/Municipslities

[] Joined LCD Training

I:I Joined LCD Training & Further Collaborations

CCS China LCD Training Progress Map

O‘ THE CENTER FOR
CLIMATE STRATEGIES
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REI Toolkit

GIS Supply/Demand Targeting
Technology Application Scoping
Technology Application MCA Screening

Low Carbon Development Baselines

Financial Mapping, Risk, Return, Impacts
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uangdong GIS

Rooftop sampling

Legend

77 Protected Areas
Slope >15%

[ Forest

[ Cropland

[0 water

I suitable for Solar

Solar PV Technical Potential (GWh/yr)
(] 3s0-25,000
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Huangpu EDZ,
Guangzhou Industrial

Solar PV Program
Analysis

) Debt
N Service

—

Factory Owners

Purchase
Service

Red represent Solar PV
Company obtains loans
from Banks

Blue represents Factory 3 Power Supply
owners getting loans Bureau of Huangpu
directly from Banks

Bureau of Finance

Purchase
electricity

Subsidies

Debt
Service

Sino-Singapore
Knowledge City

Yunpu Industrial Park




100% of Production for Own-Use

Total Initial Investment (¥) ¥6,727,950
Discounted Net Cash Flow - NCF (¥2018) ¥7,361,293
Internal Rate of Return (IRR) % 25%
[Minimum Acceptable Rate of Retum

(MARR) % 8.2%
Return on Investment - ROI (%) 67%
Investment Cut-Off Period (years) 5.0
Payback Period (years) 4.5
Discounted Payback Period (years) 5.1
Benefit to Cost (BC) Ratio 1.67,
Levelized Cost of Electricity - LCOE (¥/kWh) ¥0.48
INPV of Implementation Costs (¥2018) ¥10,948,422

50% of Production for Own-Use

Total Initial Investment (¥) ¥6,727,950
Discounted Net Cash Flow - NCF (¥2018) ¥2,638,309
Internal Rate of Return (IRR) % 8.3%
[Minimum Acceptable Rate of Retum

(MARR) % 8.2%
Return on Investment - ROI (%) 23%
Investment Cut-Off Period (years) 5.0
Payback Period (years) 18.7
Discounted Payback Period (years) 12.6)
Benefit to Cost (BC) Ratio 1.23
Levelized Cost of Electricity - LCOE (¥/kWh) ¥0.52
NPV of Implementation Costs (¥2018) ¥11,704,046

Huangpu EDZ Industrial PV
Program Financial Analysis

Sensitivity of Net Cash Flow to Key Variables

Capacity Factor
Fraction for Own-Use
City Production Subsidy
Plant Owner Equity
Rate of Inflation
Mid-Size Install Costs
Interest Rate

Mid-Size Eqpt. Costs
Loan Period

Fixed O&M

Discount Rate (nominal)
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T
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Tornado Chart: Discounted Net Cash Flow - NCF (¥2018)

Il Il

¥1,791,708

¥2,039,346

¥3,094,382
¥2,997,536

¥2,918,125

¥3,115,435

¥3,307,053

¥3,376,706

¥3,292,414

¥3,218,267

¥3,334936
¥3,523,643
¥3,447 363
¥3,509,678
¥3,608,217

¥3,735.314

¥3,649323

¥4,183945

|
¥3,912571

¥4,085,349
|

¥5,039,003

¥1,000,000 ¥2,000000 ¥3,000000 ¥4,000,000 ¥5,000,000 ¥6,000,000

m Downside

m Upside
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Lessons

It worked

It can work elsewhere

It takes time and money

It requires trouble shooting

It requires an effective template

It takes sustained willpower by both sides
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Outcomes

* Increase supply/demand for low carbon actions
* Reduce supply/demand for carbon intensive actions
* Contribute to:
— China National Adoption of LCD Paradigm
— Mega Shift to Energy/Resource Efficiency and Renewables
— 13th Five Year Plan, National Energy Policies
— Local Interest in Action by Cities, Provinces
— Cross Border Technology and Expertise Exchange
— Recalculation of China GHG Peaking
— US China Bilateral Agreement

— Paris Agreement and NDC Format
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2018 Context

Ambition is not enough

Willpower must expand

Health impacts are growing

Climate impacts are growing

Energy and resource demand is growing

Economic opportunities and challenges are growing

Over 80 percent of future emissions from developing
nations
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Key Issues

Alignment with national goals
Mobilization of manpower and money
Expansion of public support

Freedom of choice on policies

Capacities for self determination
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Next Steps

Expand cooperation in Rest of World
Integrate LCD into planning and investment
Use multi objective participatory procedures
Combine international and domestic experts

Customize a generic template for
domestication

Focus on implementation of policy at full scale



