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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	



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	(Chongqing)	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)



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)

Energy,	
Economic	&	
Emissions	
Baselines

•Economy-Wide	Synthesis	Module,	plus:
•Energy	Supply	Module
•Residential,	Commercial	&	Institutional	
Module
•Industrial	Module
•Transportation	Module
•Agriculture,	Forestry	&	Land	Use	Module
•Waste	Management	Module

Multi-
Criteria		
Action	
Catalogs

•Sector-Specific	for	Action	Screening	&	
Prioritization:
•Energy	Supply
•Residential,	Commercial	&	Institutional
•Industrial
•Transportation	&	(Urban)	Land	Use
•Agriculture	&	Forestry
•Waste	Management

Policy	
Design	&	
Analysis

•Policy	Design	Templates
•Causal	Chain	Templates
•Microeconomic	Analysis	Principles
•Sector-level	Microeconomic	(Cost	
Effectiveness)	Modeling	Tools
•Macroeconomic	Screening	Tool
•Linkage	to	Formal	Macroeconomic	Models	
(e.g.	REMI)
•Financing	Mechanisms	Guidance
•Cross-Sector	Integration	Tools	in	the	
Synthesis	Module	(assess	progress	to	targets,	
develop	MAC	curves)



LCD	Toolkit



LCD	Curriculum



US	States-China	Provinces	- MOU’s



Chongqing	LCD	plan	and	analysis	
图1	重庆各行业排放清单与预测	

	

 

 
图2-8各部门各政策累计减排量（2011-2015年） 



Shanxi	Province	Research	Center	for	Eco-environmental	Sciences,	
GHG	Baseline	Development	for	Yangquan	City	LCD	Plan



Map	of	30	Training	Locations	



REI	Toolkit

GIS	Supply/Demand	Targeting

Technology	Application	Scoping

Technology	Application	MCA	Screening

Low	Carbon	Development	Baselines

Financial	Mapping,	Risk,	Return,	Impacts



Guangdong	GIS Rooftop	sampling



Huangpu	EDZ,	
Guangzhou	Industrial	
Solar	PV	Program	

Analysis



Huangpu	EDZ	Industrial	PV	
Program	Financial	AnalysisTotal	Initial	Investment	(¥) ¥6,727,950

Discounted	Net	Cash	Flow	-NCF	(¥2018) ¥7,361,293

Internal	Rate	of	Return	(IRR)	% 25%
Minimum	Acceptable	Rate	of	Return	
(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

NPV	of	Implementation	Costs	(¥2018) ¥10,948,422

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	Return	
(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

100%	of	Production	for	Own-Use

50%	of	Production	for	Own-Use

Sensitivity	of	Net	Cash	Flow	to	Key	Variables



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	



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	



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	



Key	Issues

• Alignment	with	national	goals

• Mobilization	of	manpower	and	money

• Expansion	of	public	support	

• Freedom	of	choice	on	policies	

• Capacities	for	self	determination	



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	


