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PART I: PROJECT INFORMATION

	Project Title: Accelerating the Development and Commercialization of Fuel Cell Vehicles in China

	Country(ies):
	China
	GEF Project ID:[footnoteRef:1] [1:  Project ID number will be assigned by GEFSEC.] 

	5728

	GEF Agency(ies):
	[bookmark: GEF_IA_01]UNDP
	GEF Agency Project ID:
	[bookmark: _GoBack]5349

	Other Executing Partner(s):
	Ministry of Science and Technology (MOST)
	Submission Date:
Resubmission Date:
	5 November 2015
18 December 2015

	GEF Focal Area (s):
	Climate Change
	Project Duration (Months)
	48

	Name of Parent Program (if applicable):
· [bookmark: CheckSFM]For SFM/REDD+ |_|
· [bookmark: CHeckSGP]For SGP                |_|
· [bookmark: CheckPPP]For PPP               |_|
	
	Project Agency Fee ($):
	782,188



A. FOCAL AREA STRATEGY FRAMEWORK[footnoteRef:2] [2:  Refer to the Focal Area Results Framework and LDCF/SCCF Framework when completing Table A.] 


	Focal Area Objectives
	Expected FA Outcomes
	Expected FA Outputs
	Trust Fund
	Grant Amount ($)
	Co-financing
($)

	CCM-4
	Sustainable transport and urban policy and regulatory frameworks adopted and implemented
	Cities adopting low-carbon programs
	GEFTF
	2,660,810
	4,750,000

	CCM-4
	Increased investment in less-GHG intensive transport and urban systems
	Investment mobilized
	GEFTF
	5,572,750
	48,750,000

	Total Project Costs
	
	8,233,560
	53,500,000



B. PROJECT FRAMEWORK

	Project Objective: Facilitation of the commercial production and application of fuel cell vehicles in China

	Project Component
	Grant Type

	Expected Outcomes
	Expected Outputs
	Trust Fund
	Grant Amount
($)
	Confirmed Co-financing
($)

	Component 1: Improvement of Local Fuel Cell (FC) and Fuel Cell Vehicle (FCV) Production and Application
	TA
	Outcome 1A : Markedly reduced costs and improved performance and durability  of FCVs in China 
	Output 1A.1.1: Completed individual technical assistance for China’s vehicle manufacturers in the design and manufacture of FC buses. 
Output 1A.1.2: Completed group capacity development sessions for China’s vehicle manufacturers in the design and manufacture of FCVs
Output 1A.2: Published and disseminated information on improved FCV design and production in China achieved via project. 
Output 1A.3: Multiple confirmed and implemented new sourcing agreements between Chinese FCV manufacturers and international suppliers that are each verified to lower costs, increase durability, and/or raise performance from start of project benchmarks.
Output 1A.4: China-based FCV component manufacturers that achieve globally competitive durability and performance (previously unavailable in China) at significantly lower cost than pre-project global levels.
	GEFTF
	954,950
	500,000

	
	Inv
	Outcome 1B: FCVs deployed in continuous operation by cities, organizations, and individuals in China
	Output 1B.1: Completed procurement and production of 109 demo FCVs, including 23 buses, 51 cars, 30 delivery vans, and 5 delivery trucks
Output 1B.2: Approved plans in each demo city for increasing visibility and effectively testing operating performance of demo FCVs. 
Output 1B.3: Completed demonstration of FCV operation and application.
Output 1B.4: Clearly documented and disseminated results on continuous operation and public perception of procured FCVs (annual reports) and production costs (one-time report). 
	GEFTF
	5,426,250
	45,050,000

	Component 2: Improvement of Hydrogen Production and Refueling System
	TA
	Outcome 2A: Reduced cost and improved viability of hydrogen production and hydrogen refueling stations 
	Output 2A.1.1: Completed one-on-one technical assistance for investors in and managers of demo renewable energy based hydrogen production facilities
Output 2A.1.2: Completed group capacity development for prospective investors in and managers of renewable energy based hydrogen production facilities, including publication and dissemination of capacity development materials
Output 2A.2: Expanded knowledge-base on reducing production costs of transport hydrogen and establishing local hydrogen production facilities
Output 2A.3.1: Completed one-on-one technical assistance for investors in and managers of project demo hydrogen refueling stations and manufacturers providing equipment to such stations (including manufacturers of hydrogen gas compressors and hydrogen refueling dispenses)
Output 2A.3.2: Completed group capacity development for prospective investors in hydrogen refueling stations, manufacturers providing equipment to such stations, and relevant service providers including publication and dissemination of capacity development materials
	GEFTF
	272,200
	500,000

	
	Inv
	Outcome 2B: Increased number of transport hydrogen producers and of hydrogen refueling stations on the ground in China, including some (both producers and stations) using autonomous renewable energy to produce hydrogen 
	Output 2B.1: At least four completed demonstrations of the application of reliable and cost-effective renewable energy-based hydrogen production, three of which are wind based and one of which is landfill methane based
Output 2B.2: At least 4 and possibly up to 7 completed demonstrations of the operation of hydrogen refueling facilities via establishment of new stations or adoption of new approaches at existing stations. 
Output 2B.3: Clearly documented and disseminated results on operation and public perception of hydrogen refueling stations and hydrogen production units (annual reports), investment costs (one-time reports), and revenue and operational costs (annual reports). 
	GEFTF
	146,500
	3,300,000

	Component 3: Policy and Regulatory Frameworks for the Application and Commercialization of FCVs
	TA
	Outcome 3A: Effective enforcement of policies and regulatory frameworks supporting the application and commercialization of FCVs 
	Output 3A.1: Approved and implemented national China FCV and Hydrogen Refueling Roadmap and local counterpart roadmaps
Output 3A.2: Newly approved and enforced internationally compatible FCV, hydrogen station, hydrogen fuel transport, and associated parts standards, testing/ measurement methods, and certification, filling the gap in terms of standards/ testing/ certification not yet in place
Output 3A.3: Expedited approval by MIIT of new FCV models, expedited local issuance of license plates for individual FCVs for long-term operation, and expedited local approval for new hydrogen stations
Output 3A.4: Approved updated and enhanced incentive policy for FCV purchase
Output 3A.5: Approved updated and enhanced incentive policy for hydrogen station establishment
	GEFTF
	400,250
	500,000

	
	TA
	Outcome 3B: Adoption (at local or national level) of policies new to China that promote FCV purchase and investment in hydrogen refueling stations
	Output 3B.1: Designed and agreed upon local-level FCV and hydrogen refueling station incentive policy pilots (at least two total) that are novel in China, but may have been implemented elsewhere in world 
Output 3B.2: Successfully implemented local-level policy pilots (as designed in 3B.1) with monitoring, annual documentation, and dissemination of results
	GEFTF
	116,700
	400,000

	Component 4: Enhancement of Information Dissemination and Awareness about FCV Transport Systems
	TA
	Outcome 4: Enhanced acceptance of FCVs for both public and private uses via increased knowledge and awareness 
	Output 4.1: Completed FCV public advocacy program in at least 4 cities that both alleviates the public’s safety concerns regarding hydrogen and attracts consumers to purchase FCVs
Output 4.2: Completed knowledge and awareness program for policy makers (national and local), managers, experts, and associated plans adopted for replication of FCV demos in other cities 
Output 4.3:  Established China FCV Market and Technology Monitoring System, which provides up to date information on FCV manufacturing and market in China as well as information on new technological developments and application worldwide
	GEFTF
	309,840
	350,000

	Component 5: FCV Technology Capacity Development Program
	TA
	Outcome 5A: Increased technical capacity for O&M of FCVs and hydrogen refueling stations
	Output 5A.1: Qualified contingent of persons to operate and maintain FCVs and qualified contingent of persons to operate and maintain hydrogen refueling stations in each of the four demo cities as well as other cities in which replication is taking place
	GEFTF
	169,200
	175,000

	
	TA
	Outcome 5B: Increased interest and technical capacity of financial sector in investing in FCV manufacturing and value chain, investing in hydrogen stations and value chain, and supporting consumer/ commercial purchase of FCVs 
	Output 5B1: FCV manufacturing, FCV component manufacturing, hydrogen refueling station, and hydrogen refueling associated value chain projects that are or will be financed by financial institutions/financial sector companies. 
Output 5B.2: Established and operational FCV purchase financing scheme in selected banks/FIs
	GEFTF
	45,600
	175,000

	Subtotal
	
	7,841,490
	50,950,000

	Project Management Cost (PMC)[footnoteRef:3] [3:  PMC is charged proportionately to focal areas based on focal area project grant amount in Table D below.
] 

	
	392,070
	2,550,000

	Total Project Costs
	
	8,233,560
	53,500,000



C. SOURCES OF CONFIRMED CO-FINANCING FOR THE PROJECT BY SOURCE AND BY NAME ($)
Please include letters confirming co-financing for the project with this form. 

	Sources of Co-financing 
	Name of Co-financier (source)
	Type of Co-financing
	Co-financing Amount ($) 

	Local Government
	Beijing Municipal Science & Technology Commission
	Cash
	5,800,000

	Local Government
	Department of Finance of Henan Province
	Cash
	2,000,000

	Private Sector
	Department of Finance of Henan Province (Zhengzhou Yutong Bus Co., Ltd.)
	Cash
	5,500,000

	Local Government
	Department of Finance of Guangdong Province (from Nanhai District Finance Bureau)
	Cash
	2,233,300

	Private Sector
	Department of Finance of Guangdong Province (from companies)
	In-kind
	2,566,700

	Local Government
	Shanghai Municipal Finance Bureau
	Cash
	5,000,000

	Private Sector
	Shanghai Municipal Finance Bureau (from SAIC Motor)
	Cash
	30,000,000

	GEF Agency
	UNDP
	Cash
	400,000

	Total Co-Financing
	53,500,000



D. TRUST FUND RESOURCES REQUESTED BY AGENCY, FOCAL AREA AND COUNTRY1: N.A.

1 In case of a single focal area, single country, single GEF Agency project, and single trust fund project, no need to provide information for this table. PMC amount from Table B should be included proportionately to the focal area amount in this table. 2   Indicate fees related to this project.

E. CONSULTANTS WORKING ON TECHNICAL ASSISTANCE COMPONENTS:

	Component
	Grant Amount ($)
	Co-financing ($)
	Project Total ($)

	International Consultants
	565,600
	2,000,000
	2,565,600

	National/Local Consultants
	160,200
	1,500,000
	1,660,200



F. DOES THE PROJECT INCLUDE A “NON-GRANT” INSTRUMENT [YES/NO]?                  
     (If non-grant instruments are used, provide in Annex D an indicative calendar of expected reflows to your Agency and to the GEF/LDCF/SCCF/NPIF Trust Fund).

No, project does not include a “non-grant” instrument.
	



PART II:  PROJECT JUSTIFICATION

A. DESCRIBE ANY CHANGES IN ALIGNMENT WITH THE PROJECT DESIGN OF THE ORIGINAL PIF[footnoteRef:4]  [4:   For questions A.1 –A.7 in Part II, if there are no changes since PIF and if not specifically requested in the review sheet at PIF stage, then no need to respond, please enter “NA” after the respective question.  ] 


The conceptual design of the project remains the same. However, there were changes made in the coverage of interventions in response to findings made during the project development stage (i.e., PPG Exercise), particularly during the logical framework analysis, as well as in response to the GEFSec, GEF Council and STAP Review comments and recommendations on the PIF. In that regard, there were several adjustments made in the outcome statements (same context but enhanced scope) and the outputs.

	Expected Outcomes & Outputs
	Rationale for Changes in PIF Outcomes/Outputs in the ProDoc

	GEF-approved PIF
	Project Document
	

	Outcome 1.1: Increased investments in the local production of FCVs for transport applications in Chinese cities



GEF: US$ 750K
Co-Financing: US$ 500K
	Outcome 1A : Markedly reduced costs and improved performance and durability  of FCVs in China




GEF: US$ 954.95K
Co-Financing: US$ 500K
	Reduced FCV cost and improved durability/performance are prerequisites to increased investment in FCV production on a large scale. Thus, the PIF and ProDoc formulations of Outcome 1A are closely related. Expert team formulating project and stakeholders involved in LFA workshop believe situating the outcome at the “prerequisite” level will be most fruitful in focusing project strategy and activities on what needs to be achieved (lower costs and improved durability/ performance) in order to expand manufacturing investment on a large scale. 

GEF TA amount has been expanded from US$750K to US$954.95K to accommodate technical assistance for eight different types of component manufacturers. Expert input during project formulation has identified component quality and costs as a major barrier to be addressed to achieve this outcome.

	OUTPUTS:
• Completed comparative study on current technical features and operating performances of locally manufactured FCs and FCVs in China and those in other FCV producing countries
• Completed studies on the applicable improvements that can be cost-effectively done in the current locally manufactured FCs and FCVs in China
• Completed capacity development and technical assistance for local transport vehicle manufacturers on the design and manufacturing of FCVs in 4 cities
• Published and disseminated information on improved FC and FCV design and production, including the results and evaluation of the completed FCV operations demonstrations.
	Refer to Part I, Sec. B, Component 1, Outcome 1A Outputs 1A.1.1, 1A.1,2, 1A.2, 1A.3 and 1A.4.
	ProDoc Outputs 1A.1.1 and 1A.1.2 closely align with third PIF output for Outcome 1.1, which focuses on capacity development and technical assistance for local FCV manufacturers. The ProDoc outputs specify individual technical assistance (Output 1A.1.1) and group technical assistance (Output 1A.1.2). Output 1A.1.1 encompasses (as prerequisite for technical assistance) review of manufacturers’ current situation and development of strategy for improvements that can be made. During formulation, experts and stakeholders agreed that this more results-oriented approach to achieving FCV manufacturing improvements in China would be preferable to “pure” studies as described in the first and second PIF outputs for Outcome 1.1.

ProDoc Output 1A.2 (“published information”) closely aligns with the fourth PIF output for Outcome 1.1.

ProDoc Output 1A.3, newly introduced, targets sourcing agreements between Chinese FCV manufacturers and international component manufacturers. The project formulation identified lack of access to international components as a critical barrier to address in achieving Outcome 1A.

ProDoc Output 1A.4, newly introduced, targets improved capabilities of China’s component manufacturers in providing quality product and prices lower than currently available. The project formulation also identified the weak status of China’s own FCV component manufacturers as a key barrier to achieving Outcome 1A. Further, addressing this barrier has the potential to lower world FCV component prices.

	Outcome 1.2: Cities are deploying FCVs in their public passenger transport fleets.










GEF: US$ 5,850K
Co-Financing: US$ 45,050K 

	Outcome 1B: FCVs deployed in continuous operation by cities, organizations, and individuals in China









GEF: US$ 5,426.25K
Co-Financing: US$ 45,050K
	ProDoc Outcome 1B is essentially the same as the PIF’s Outcome 1.2, with scope expanded to include not only cities as operators of FCVs (in their public transport fleets), but also other organizations and individuals. During project formulation, the decision was to demonstrate not only public FC buses, but also FC delivery vehicles and FC cars. As part of the demos, delivery companies will participate. Further, the FCV autos will be available for consumer test drives in hope of stimulating future consumer purchase. Thus, the overall target of the demos and associated activities will be that cities, other organizations/companies, and individuals will purchase and deploy FCVs. Diversification of vehicle type has potential for greater overall adoption rates and thus GHG reduction rates.

The GEF investment amount has been reduced by USD 423,750. As the great majority of this budget goes towards FCV purchase, the lower amount reflects higher project targets in FCV cost reduction that have been developed during project formulation. 

	OUTPUTS:
• At least 4 completed demonstrations of design and manufacturing using improved FC stacks  
• Completed demonstrations of FCV operations performance (various FCVs). 101 demo FCVs (13 GEF-funded, 88 co-financed)
	Refer to Part I, Sec. B, Component 1, Outcome 1B Outputs 1B.1, 1B.2, 1B.3 and 1A.4.
	ProDoc Output 1B.1 corresponds to first PIF output under Outcome 1.2 with some adjustment. The PIF output emphasizes the use of improved FC stacks, whereas the ProDoc output emphasizes that the demo vehicles are to achieve performance, durability, and cost targets designated in the ProDoc. Clearly, improved FC stacks will be one of the means for achieving these targets. The FCV experts on the formulation team designed the targets. They recommend these targets as the best way to ensure the demo vehicles achieve the desired level of advancement over previous generations. 

ProDoc Output 1B.3 corresponds to the second PIF output under Outcome 1.2. Both target completed demonstrations of FCV operations. Adjustments on the numbers of vehicles and financing approach: Instead of 101 demo FCVs (PIF), there will be 109 (23 buses, 51 cars, 30 delivery vans, 5 delivery trucks). Further, instead of limiting the GEF funds to purchase of certain vehicles (13), those funds will represent a portion of the purchase price of all vehicles (around 30 percent). The negotiated amount was for achieving both a larger number of total vehicles and agreement to pursue targets beyond those planned in China’s baseline demo project.

ProDoc Output 1B.2 is a new one and focuses on developing well-designed demo plans to raise visibility and test performance and durability of FCVs. While in the PIF version, the development of such a plan is implied, because the GEF project will put more stringent requirements on the plans than in the baseline project, the formulation team concluded it will be more strategic to have as a specific output the type of plans desired.

ProDoc Output 1B.4 is clearly documented results of the project demo operations. The formulation team believes that having a specific output will ensure this as a well-delineated work and receives the attention required.

	Outcome 2.1: Increased investments in the FCV industry and its associated value chain businesses














GEF: US$ 150K
Co-Financing: US$ 500K 

	Outcome 2A: Reduced cost and improved viability of hydrogen production and hydrogen refueling stations













GEF: US$ 272.200K
Co-Financing: US$ 500K
	Adjustment to the wording of ProDoc Outcome 2A as compared to Outcome 2.1 in the PIF (i) achieves greater specificity with regard to the part of the addressed value chain and (ii) focuses on the prerequisite of cost reduction/viability instead of the result of increased investments. As for specificity, the revised wording indicates hydrogen production and hydrogen refueling stations. Another key part of the value chain, FCV components, are already addressed in Outcome 1A and do not need to be addressed here. Reduced cost and improved viability of hydrogen production and hydrogen refueling stations are prerequisites to expanded investments in these areas. Thus, the PIF and ProDoc formulations the Outcome are closely related. Expert team formulating project and stakeholders involved in LFA workshop believe situating the outcome at the “prerequisite” level will be most fruitful in focusing project strategy and activities on what needs to be achieved (lower costs and improved durability/ performance) in order to expand investment in hydrogen production and hydrogen refueling stations on a large scale. 

The increase in the GEF TA amount from US$150K to about US$272K is to address needs and opportunities identified during project formulation. In particular, the project design has added individual TA for renewable energy-based hydrogen producers (both those using wind and those using land-fill methane) and for manufacturers of key parts for hydrogen refueling stations (hydrogen compressor and hydrogen refueling pump), as well as studies to help optimize hydrogen production options in China. 

	OUTPUTS:
• Completed studies on improvements that can be cost-effectively applied in the design, construction and commercial operation of H2 refueling facilities for FCVs in China
• Completed business promotional campaigns and survey for prospective investors on commercial H2 transport fuel production for FCVs, and commercial H2 refueling stations
• Completed capacity development and technical assistance for prospective investors on commercial H2 transport fuel production for FCVs, and commercial H2 refueling stations in 4 selected cities
• Published and disseminated information on the commercial H2 transport fuel production for FCVs, and commercial H2 refueling stations, including the results and evaluation of the completed H2 production and refueling demonstrations.
	Refer to Part I, Sec. B, Component 2, Outcome 2A Outputs 2A.1.1, 2A.1.2, 2A.2, 2A.3.1 and 2A.3.2.
	Output 2A.1.1. (Individual TA for RE-based hydrogen producers) addresses the third output under Outcome 2.1 of the PIF (“capacity development and TA” for hydrogen production and hydrogen refueling stations) in a more specific fashion.  Output 2A.1.2 (group capacity building for renewable energy based hydrogen producers), Output 2A.3.1 (individual TA for hydrogen refueling stations), and Output 2A.3.2 (group capacity building for hydrogen refueling stations).

Changed the first PIF output under Outcome 2.1 (“Completed Studies” related to HRS improvements) to identification of needs and development of action plans for hydrogen refueling stations (HRSs) and for manufactures of key components for HRSs. This is under Output 2A.3.1, which is TA for specific planned HRSs. The project formulation team believes that this more action-oriented approach to identifying areas for improvement will be more impactful than a “pure” study.

The second PIF output under Outcome 2.1 (“completed business promotional campaigns and survey for prospective investors”) is now part of the group capacity building (Outputs 2A.1.2 and 2A.3.2) and to Outcome 5B, which focuses on interesting the financial sector in investments in FCVs and the FCV-value chain.

The written documentation of the developed hydrogen and HRS demos under Outcome 2B now addressed the fourth PIF output under Outcome 2.1 (“published and disseminated information”).

ProDoc Output 2A.2 is an additional output and addresses a need identified during project formulation, the need for an expanded knowledge base on reducing production costs of transport hydrogen and establishing local hydrogen production facilities.

	Outcome 2.2: Local government and private sector entrepreneurs in cities build and operate H2 production facilities and refueling stations










GEF: US$ 100K 
Co-Financing: US$ 3,300K 
	Outcome 2B: Increased number of transport hydrogen producers and of hydrogen refueling stations on the ground in China, including some (both producers and stations) using autonomous renewable energy to produce hydrogen




GEF: US$ 146.500K
Co-Financing: US$ 3,300K
	The meanings of Outcome 2.2 (PIF) and Outcome 2B (ProDoc) correspond quite closely in that both target an increased amount of hydrogen production facilities and hydrogen refueling stations in China. Adjustments made for the ProDoc version are two-fold: First, the mention of renewable energy based hydrogen production. During formulation, experts emphasized that one of the great challenges to FCV technology is ensuring that it is “green,” as promised, so that it is important for the project to promote renewable energy based hydrogen production, which is currently not occurring on any significant scale in China. Second, the new version does not specify whether investors will be from the private sector or state sector/government. Experts on the formulation team emphasize that for now such projects are the domain of the government and state-owned enterprises in China. The hope is that private sector entrepreneurs in China will also get involved, though it may be premature to target certain achievement of such involvement for this project.

The increase in ProDoc GEF TA amount by US 46,500 is to accommodate stronger inputs in designing a monitoring system for China’s HRSs, implementing this system, and providing annual reporting on findings.   

	OUTPUTS:
• At least 4 completed demonstrations of the application of feasible and cost-effective H2 production technologies 
• At least 4 completed demonstrations of the commercial operation of H2 refueling facilities
	Refer to Part I, Sec. B, Component 2, Outcome 2B Outputs 2B.1, 2B.2, and 2B.3.
	ProDoc Output 2B.1 corresponds to the first PIF output under Outcome 2.2. Both outputs target four completed demonstrations of feasible and cost effective hydrogen production. However, the ProDoc output specifies that these will be renewable energy based hydrogen production. During formulation, experts emphasized that it is important for FCVs to demonstrate “green” status via renewable energy based hydrogen production. Further, while China may be relatively advanced in some areas of fossil fuel based hydrogen production, there is little experience with renewable energy based hydrogen production.  Thus, it was determined that renewable energy based hydrogen production would be the most construction target for the project hydrogen production demos.
ProDoc Output 2B.2 corresponds closely to the second PIF output under Outcome 2.2, in that both target at least four hydrogen refueling station demonstrations.
ProDoc Output 2B.3 focusses on documented results of the hydrogen production and hydrogen refueling station demos. As mentioned above (under the previous outcome), this corresponds to the fifth PIF output under PIF Outcome 2.1.

	Outcome 3.1: Effective enforcement of  policies and regulatory frameworks on supporting the application and commercialization of low carbon transport, e.g., FCVs and other alternative energy  vehicles (AEVs)



GEF: US$ 300K
Co-Financing: US$ 500K 
	Outcome 3A: Effective enforcement of policies and regulatory frameworks supporting the application and commercialization of FCVs




GEF: US$ 400.250K
Co-Financing: US$ 500K
	The ProDoc wording of Outcome 3A is almost identical to the PIF wording of Outcome 3.1. The main difference is that the PIF version indicates that the addressed policies cover all of “low carbon transport,” while the ProDoc version specifies that the focus of project policy work will be solely on FCVs. The Chinese experts involved in the formulation team suggest that general policy supporting “low carbon transport” and particularly policy supporting electric vehicles in China is quite strong. Indeed, their concern is that FCVs will be “left out” or at least “left behind” as a low carbon transportation option. Already, China has adopted a great many hybrid electric and pure electric vehicles, but almost no FCVs are on the road there. Thus, the formulation team decided that policy initiatives supported by the project would focus on FCVs alone.

The proposed ProDoc GEF budget for Outcome 3A is about US$ 100,000 more than that in the PIF version. The main reason is that, with further formulation work, it was decided to put much more substantial resources (a total of about USD 177,000) than originally planned into development and vetting of national-level and local-level FCV Roadmaps. Experts on the formulation team deem Roadmap work a crucial policy aspect of driving the FCV industry forward in China. A more impactful Roadmap work will result from greater involvement of more key individuals (through workshops, extensive consultation, and more experts involved in drafting work). The substantial expansion of the budget for Roadmap work was countered with the reduction in budget to other initiatives (than originally envisioned), with the result being ae net budget increase of about USD 100,000. In particular, in the area of standards, the Chinese Government has already set up standards committees relevant to FCVs, hydrogen production, and hydrogen refueling stations. There are already many developed standards. The project’s role will then be to review the standards and make recommendations for revisions and improvements. It will then be up to the standards committees (whose activities will be fully co-financed) to vet and adopt the recommendations, as relevant. 

	OUTPUTS:
• Completed research studies on the required enabling conditions for the widespread application and commercialization of FCVs in the transport sector in China 
• Completed policy research study (including feasibility) on the establishment and support of a local FCV market in China 
• Formulated FCV support policies including the relevant implementing rules and regulations (IRRs) 
• Established FCV and H2 production facilities technical and energy performance standards including testing and certification systems
• Formulated and approved national FCV development master plan and supportive infrastructure roadmap and institutional framework supportive of low carbon transport development and applications (e.g., FCVs)
	Refer to Part I, Sec. B, Component 3, Outcome 3A Outputs 3A.1, 3A.2, 3A.3, 3A.4 and 3A.5
	ProDoc Output 3A.1 (“national and local FCV roadmaps”) corresponds to the fifth output under PIF Outcome 3.1 (“national FCV master plan and supportive infrastructure roadmap”). The main difference is that the new formulation adds the development of local FCV roadmaps, because of the importance of local-level governments in FCV adoption.

ProDoc Output 3A.2 corresponds to the fourth output under PIF Outcome 3.1 (“FCV and hydrogen production facilities technical and energy performance standards including testing and certification systems”). The new formulation adds mention of hydrogen refueling stations and parts associated (with FCVs, hydrogen refueling stations, etc.) to the areas of FCVs and hydrogen production. It also makes a point of mentioning, “filling in the gap in terms of standards/testing/ certification not yet in place”. Thus, the associated activities should not reinvent the wheel, but focus on supplementing/ enhancing what has been done so far.

ProDoc Output 3A.3, focusing on expedited approval of FCVs and hydrogen refueling stations, is newly added. Based on the history of FCVs in China in which most demonstrations have been only short-term due to difficulties in gaining permanent, long-term approvals for the lifetime of the vehicles, it is important for this component to address the approval process and thus the adoption of this new output.

ProDoc Output 3A.4 (incentive policies for FCV purchase) and Output 3A.5 (incentive policies for hydrogen refueling station establishment) correspond to the third output under PIF Outcome 3.1. The difference is that the new outputs offer greater specificity (one for FCV purchase and one for hydrogen refueling station establishment).

The first two outputs under PIF Outcome 3.1 have been eliminated, though key aspects are found in other ProDoc outputs. These two PIF outputs were designed to consist of policy-related research studies. Based on experience, the formulation team was concerned studies alone, as outputs may not yield concrete results. Thus, the outputs of this outcome focuses on actual policies, regulations, and approvals, though experts involved in activities will need to conduct some targeted policy research to fulfill their policy design assignments. Thus, these two outputs overlap to some extent with all five of the ProDoc Outcome 3A outputs, in that early stage work will require some research. In addition, they overlap with Output 3B.1 (below), which requires the design of incentive polices new to China. (Such design will also require research as a prerequisite.)

	Outcome 3.2: Effective enforcement of policies and regulatory frameworks on supporting the application and commercialization of FCVs in the transport sector.



GEF: US$ 200K 
Co-Financing: US$ 400K 

	Outcome 3B: Adoption (at local or national level) of policies new to China that promote FCV purchase and investment in hydrogen refueling stations




GEF: US$ 116.7K
Co-Financing: US$ 400K
	The adjustment of wording of ProDoc Outcome 3B as compared to PIF Outcome 3.2 is related to the adjustment in wording of ProDoc Outcome 3A. As explained above, the greater need is to support FCVs through FCV-specific policy and thus the focus of Outcome 3A was narrowed to FCVs alone. In this way, PIF Outcome 3.2’s wording (which also focuses specifically on FCVs) becomes somewhat redundant. Thus, the scope of Outcome 3B further focused on adoption of FCV related promotion policies that are new to China. Formulation experts see a need to broaden the policy options beyond what China is already doing and generate new ideas for FCV promotion support. 

ProDoc proposed GEF funding for Outcome 3B is US$ 83,300 less than that proposed in the PIF. The main reason for the reduction is that the scope of this outcome is to focus on FCV-specific policies alone and that Outcome 3A already covered some of the original scope.

	OUTPUTS:
• Designed pilot schemes for the application of formulated and recommended policies supportive of FCVs :
• Completed pilot schemes, and published and disseminated pilot scheme implementation, results and evaluation
• Completed promotion and advocacy work on the approval of revised FCV policies and IRRs 
• Approved FCV support policies and IRRs
	Refer to Part I, Sec. B, Component 3, Outcome 3B Outputs 3B.1, and 3B.2.

	ProDoc Output 3B.1 corresponds closely to the first output under PIF Outcome 3.2. The output for both is designed pilot policy schemes. The ProDoc formulation adds greater specificity, noting that policies are those that incentivize FCVs and hydrogen refueling stations and that the policy pilots should be novel to China.

Product Output 3B.2 corresponds closely to the second output under PIF Outcome 3.2. The output for both focuses on implementation of the policy pilots and documentation/dissemination of results.

The third and fourth outputs under PIF Outcome 3.2 have been eliminated from Outcome 3B due to the Outcome’s narrowed scope and the fact that the two outputs’ content overlaps with work that will be conducted under Outcome 3A (Outputs 3A.2, 3A.3, 3A.4, and 3A.5). These four Outcome 3A outputs include both promotion /advocacy for approval of new policies and approval of the policies themselves.

	Outcome 4: Enhanced public acceptance of FCVs for transport systems and services




GEF: US$ 200K
Co-Financing: US$ 350K 

	Outcome 4: Enhanced acceptance of FCVs for both public and private uses via increased knowledge and awareness

GEF: US$ 309.84K
Co-Financing: US$ 350K
	The wording of ProDoc Outcome 4 is quite similarly to the original PIF Outcome 4 with slight variation. The variation is, in the ProDoc version, to emphasize both public and private uses of FCVs and to specify that the means of increased acceptance of FCVs is increased knowledge and awareness. The second is more specific. 

The ProDoc proposed GEF budget for Outcome 4 is US$ 109.84K higher than that proposed in the PIF. The substantial difference results from decisions made during project design to devote more extensive resources than initially planned to some activities. These include, a total of USD 101,750 to the general-purpose study tour and annual international forums combined and a total of USD 68,000 to project website and issuance of monthly newsletter, thus pursuing more extensive, higher quality product for these activities than initially envisioned. Also contributing to the increased budget, a decision was made to add a high-impact TV documentary (budget of USD 40,000), which targets to be aired on a major network. Another reason for the relatively high budget for Outcome 4 is that some of its activities overlap closely with those of other components. Outcome 4 now includes such activities due to their relevance in building awareness and knowledge on FCVs. In particular, one Outcome 4 activity will be the annual workshops to promote results of the FCV demos of Outcome 1B (budget of USD 16,190).

	OUTPUTS:
• Established and operational domestic and foreign academic exchange networks on fuel cell, FCV and H2 production technologies, as well as on commercial FCV production and business operations. 
• Completed riding public education and awareness-raising campaigns on FCV transport systems and operations in at least 4 cities
• Established and operational FCV transport system performance and FCV market monitoring system 
• Sustainable follow-up plan for the replication of the FCV transport systems in other cities
	Refer to Part I, Sec. B, Component 4, Outcome 4, Outputs 4.1, 4.2 and 4.3.

	The ProDoc’s Output 4.1 correlates closely with the second output under the PIF’s Outcome 4. The PIF output is “completed riding public education and awareness-raising campaign,” whereas the ProDoc output is “completed public advocacy program.” While the current formulation of Outcome 1B calls for driving and riding opportunities to occur as a part of Outcome 1B rather than Outcome 4, Output 4.1 promotes public acceptance of FCVs through a media campaign, brochures, documentary on a major network, and “myth-busting” video regarding the safety of hydrogen as a fuel. 

The ProDoc’s Output 4.2 correlates with the fourth output under the PIF’s Outcome 4. The broader scope of Output 4.2: “completed knowledge and awareness program for policy makers, managers, and experts, as well as associated plans for replication of FCV demos in other cities” now encompasses the “sustainable follow-up plan” indicated for that fourth PIF output.

The ProDoc’s Output 4.3 correlates with the third output under the PIF’s Outcome 4. The “FCV transport system performance and FCV market monitoring system” of the PIF is in the ProDoc version of the output entitled China FCV Market and Technology Monitoring System.

The elimination of the first output under the PIF’s Outcome 4 based on findings during project formulation. That output was “established and operational domestic and foreign academic exchange networks on fuel cell, etc.” Experts on the formulation team stressed that the more important and relevant exchanges, while more difficult, will be between parties in the commercial sector. For this reason, relevant Outcome 1A and 2A activities allocate a portion of their funding for international liaison support. This is support for Chinese commercial entities (such as FCV component manufacturers). Particularly, in connecting with and communicating with foreign counterparts with whom they may set up commercial cooperation.

	Outcome 5.1: Increased local technical capacity and knowhow in the research and development, operation and maintenance of FCV technologies and the FCV industry









GEF (Outcomes 5.1 & 5.2): US$ 291.49K
Co-Financing (Outcomes 5.1 & 5.2): US$ 350K
	Outcome 5A: Increased technical capacity for O&M of FCVs and hydrogen refueling stations













GEF: US$ 169.2K
Co-Financing: US$ 175K
	ProDoc Outcome 5A is quite similar to PIF Outcome 5.1 in its focus on increased technical capacity for O&M of FCVs and other aspects of the FCV industry. The difference is that the PIF outcome also covers increased capacity and knowhow in research and development. The formulation team has decided to leave out the “research and development” aspect and focus solely on O&M. The reason is three-fold: (1) There is a need to increase the focus of the work in an area that has proven to be a problem in the past (FCV O&M). (2) Domestic R&D is not the key barrier facing FCV development in China, whereas manufacturing and scale-up is. While R&D breakthroughs are needed globally rather than specifically in China. In general, China fuel cell R&D is closer to international levels than is its manufacturing in this area. (3) China fuel cell experts in the R&D area will gain increased exposure through the project via other components such as Outcome 4’s international forums and study tours, or workshops of Outcome 1A and Outcome 2A.

While the PIF did not separate the GEF budgets for Outcome 5.1 and Outcome 5.2, it presented a total of US$291.49K, which is US$ 76.69K more than the total ProDoc amount proposed for Outcomes 5A and 5B together. In the case of ProDoc Outcome 5A, this reduced amount (say about US$ 38,000 or half of the total reduction) can be explained by narrowed focus (leaving out the capacity building for R&D) and the coverage of capacity building for the R&D sector (FCV experts) to some extent through other components as described above.

	OUTPUTS:
• Designed, conducted and completed training programs for FC and FCV operation, repair and maintenance; and safe and cost-effective operation of H2 production and cost-effective commercial operation of FCV transport systems and H2 refueling stations.
	Refer to Part I, Sec. B, Component 5, Outcome 5A, Output 5A.1




	ProDoc Output 5A.1 corresponds closely to the one output under PIF Outcome 5.1. The main difference is that the PIF output covers O&M for hydrogen production (in addition to O&M for FCVs and hydrogen refueling stations). During project formulation, it was found that hydrogen production O&M in China is relatively advanced and that the main areas of need in O&M capacity building are FCVs and hydrogen refueling stations.

	Outcome 5.2: Strengthened market demand for cost-affordable FCVs for both public and private uses











GEF (Outcomes 5.1 & 5.2): US$ 291.49K
Co-Financing (Outcomes 5.1 & 5.2): US$ 350K

	Outcome 5B: Increased interest and technical capacity of financial sector in investing in FCV manufacturing and value chain, investing in hydrogen stations and value chain, and supporting consumer/ commercial purchase of FCVs


GEF: US$ 45.6K
Co-Financing: US$ 175K
	ProDoc Outcome 5B correlates with PIF Outcome 5.2, though other project components cover some aspects of the latter. The PIF outcome focuses on a strengthened market for FCVs. To some extent, the awareness raising of ProDoc Outcome 4, as well as the FCV visibility and test-drive opportunities of the demos in Outcome 1B covers this. ProDoc Outcome 5B (like PIF Outcome 5.2) also stimulates demand by cooperating with financial institutions in developing FCV purchase loan programs for consumers. Yet, Outcome 5B is broader than this in that it also targets increased interest and capacity of the financial sector in investing in FCV manufacturing and the associated value chain. Lack of finance is a barrier strongly emphasized by Chinese experts during the LFA workshop for the PPG. The enhancement of the scope of Outcome 5B includes financing of FCV manufacturing, hydrogen refueling stations, etc.

While the PIF did not separate the GEF budgets for Outcome 5.1 and Outcome 5.2, it presented a total of US$291.49K, which is US$ 76.69K more than the total ProDoc amount proposed for Outcomes 5A and 5B together. In the case of ProDoc Outcome 5B, this reduced amount (say about US$ 38,000, or half of the total reduction) is due to the coverage of substantial aspects of PIF Outcome 5B in other parts of the project including Outcome 4 and Outcome 1B, as explained in the paragraph above.

	OUTPUTS:
• Established and operational FCV value chain businesses such as the FCV service industry (e.g., design, construction, repair and maintenance of FCV infrastructures) 
• Developed business models for local financial institutions to support FCV manufacturing, as well as in the sales of FCVs to supplement the government’s New Energy Vehicle Industry Development Plan (2011-2020)
• Proposed financing scheme for FCV purchases for private transport users
	Refer to Part I, Sec. B, Component 5, Outcome 5B Outputs 5B.1 and 5B.2.

	ProDoc Output 5B.1 correlates with the second output under PIF Outcome 5.2. The emphasis, however, shifted from “developed business models” to actual “financed projects.” The formulation team determined that the more important aspect to focus on is on introducing the financial sector to opportunities related to FCVs and their value chain, educating them on the sector, and providing liaison support to connect financiers and those in need of financing.

ProDoc Output 5B.2 correlates with the third output under PIF Outcome 5.2. Both have financing schemes for the purpose of FCV purchase as their target. Yet, the PIF output indicates the phrase “proposed financing scheme,” while the ProDoc output indicates “established and operational financing scheme,” thus pushing the project to higher levels of achievement.

Elimination of the first output under PIF Outcome 5.1 (“established and operational FCV value chain businesses, such as FCV service industry”). During formulation it was determined that the service industry is not a top priority area for specialized technical capacity building, compared to others addressed in Outcome 5A and 5B. In addition, the service industry will be able to gain capacity through workshops and other activities conducted under other components of the project. They will attend these events in conjunction with manufacturers and other relevant industry players. Further, other parts of the project such as Outcome 1A, Outcome 2A, and Outcome 2B now addresses other aspects of the FCV value chain (FCV components, refueling stations, equipment for refueling stations, hydrogen production).



	

A.1. National Strategies and Plans or Reports and Assessments under Relevant Conventions, if applicable, i.e. NAPAS, NAPs, NBSAPs, national communications, TNAs, NCSA, NIPs, PRSPs, NPFE, Biennial Update Reports, etc.: NA



A.2. GEF focal area and/or fund(s) strategies, eligibility criteria and priorities: NA

A.3. The GEF Agency’s comparative advantage: NA

A.4. Baseline project and the problem that it seeks to address: NA

A.5. Incremental /Additional cost reasoning:

The aforementioned socio-economic benefits, in turn, have the potential to drive major global environmental benefits in the form of reductions in GHGs. China is the world’s largest consumer and producer of energy, as well as its largest emitter of greenhouse gas emissions.  In the case of carbon dioxide emissions from the energy sector, China’s emissions substantially surpassed those of the US (the second largest emitter) by about 60 percent (2012).   China’s transport sector plays a significant and growing role in China’s overall energy use. Experts indicate that the transport sector now accounts for 10 to 15 percent of China’s final energy consumption.  They expect that share to rise to 30 percent as urbanization levels stabilize. Indeed, comparisons to transport’s share in the energy consumption mix of developed countries, such as the US (almost 40 percent) and Japan (around 25 percent), suggest an increasing role for transport in China’s growing energy consumption and thus an increasing role for China’s transport sector in the growing CO2 emissions from China’s energy sector. 

Potential reductions in CO2 emissions due to the project are substantial in the long run. In the short-run, direct incremental reductions in CO2 emissions by project close at the end of 2019 are 15,287 tons. This is a result of the project’s 109 demo vehicles running for three years as well as its 4 renewable energy based hydrogen production demos running for two years. Due to the additional post-project lifetime of the hydrogen production demos, an additional 60,176 tons of incremental direct reduction in CO2 emissions will be achieved over 18 years  after project close and another 28,095 direct post-project emission reductions will occur due to equipment put in service after project close, but directly due to project activities. Bottom up estimates for indirect CO2 emission reductions assume a four-time replication factor for the demo FCVs and a three time replication factor for the hydrogen production demos and (eliminating double counting for hydrogen used in the FCVs) achieve an additional net 237,374 ton direct CO2 emission reductions. Based on a top down approach, the estimated indirect CO2 emission reductions (due to FCVs and renewable energy based hydrogen production) during the 10-year influence period are about 124 million tons. This is on the assumption that post-project (starting in 2020), FCVs are able to achieve the same kind of growth seen with electric vehicles over the past five years (2009-2014). Moreover, this also on the premise that such growth continues for five more years along with substantial growth in renewable energy based hydrogen production (230 MW of wind and 40 landfill methane sites). With a causality factor of 50 percent, the top-down approach has estimated indirect CO2 emission reductions of around 62 million tons attributed to project influence.

A.6. Risks, including climate change, potential social and environmental risks that might prevent the project objectives from being achieved, and measures that address these risks: NA

A.7. Coordination with other relevant GEF financed initiatives: NA

B. ADDITIONAL INFORMATION NOT ADDRESSED AT PIF STAGE:
	
B.1. Describe how the stakeholders will be engaged in project implementation. 

A wide range of stakeholders will be relevant to overcoming the barriers to fuel cell vehicle (FCV) commercialization in China and thus be involved in project implementation. The types of stakeholders will include: National-level government officials; local-level government officials and staff; auto manufacturers based in China; FCV and fuel cell (FC) component manufacturers (both those based in China and those based abroad); hydrogen refueling station (HRS) investors and operators; hydrogen producers and potential producers of renewable energy based hydrogen; experts (experts on auto industry, experts on FCVs, and experts on hydrogen); public transport companies; delivery companies; consumers/general public; and financial institutions. The role and relevance of each of the aforementioned stakeholder groups in project implementation, as well as some specific entities within those groups, are below.

National-level government officials: National-level government officials will be critical in adopting policies and plans to promote FCVs and in ensuring the success of this project. For the project, key organizations include the Ministry of Science and Technology (MOST), the implementing partner for the project. MOST promotes R&D and development of new industries in China. As Implementing Partner (IP), MOST will handle communication and coordination with Ministry of Finance (MOF) and UNDP, liaison with local governments, project activity management, and project financial management. The Ministry of Industry and Information Technology (MIIT) has more recently joined MOST and MOF as a key player in driving new energy vehicle (NEV, including all types of electric vehicles and FCVs) demonstration. At the same time, its role in approving new FCV models will be critical to commercialization efforts. For this project, MIIT will provide assistance in the identification and design of replication demos for FCVs, HRSs, and hydrogen refueling. It will also interact with the project in developing streamlined approval procedures for new FCV models.

Local-level government officials: Local-level government officials will be instrumental in taking the lead from the National Government to promote actual adoption of FCVs at the local level, initially through demonstration and replication plans. For this project, key entities will be local level government organizations driving the project demos: (1) Beijing Science and Technology Commission, (2) Shanghai Science and Technology Commission, (3) Zhengzhou Bureau of Science and Technology, and (4) Development and Reform Commission of Guangdong Province, along with Nanhai District Development and Reform Bureau. For the project, these local entities will coordinate implementation of FCV and HRS demos and drive the process forward. They and their counterparts in other cities will be responsible for developing plans to replicate project demos. Many other local government organizations will be involved in the demos in each city. Other important entities at the local level will be public security bureaus and transportation management bureaus, which will play an important role in approving and issuing license plates for individual vehicles. Their further education regarding FCVs and safety methods will be critical to approval and thus success of the demos.

FCV and component manufacturers: FCV and FCV component manufacturers (and potential such manufacturers) will be major beneficiaries of the project and primary drivers of its progress. Due to the high subsidies for domestic-produced vehicles, involved FCV manufacturers will most likely be domestic-based manufacturers, whether fully Chinese-owned or joint ventures. Key FCV manufacturers likely to be involved include SAIC, Foton, and Yutong. Yet, the project will reach out to all interested vehicle manufacturers. In addition to involvement in the demos, FCV manufacturers will benefit from one-on-one technical assistance and group capacity building in the area of FCV manufacturing. As for component manufacturers, it is likely that both overseas entities (such as Ballard, Hydrogenics, etc.) and domestic entities will be involved through supplying components to demo vehicles. Project activities will enhance links between China’s FCV manufacturers and potential overseas component manufacturers. Current or potential domestic component manufacturers will become beneficiaries of project technical assistance focused on building local capacity to manufacture excellent components at lower prices than are currently available.

Hydrogen refueling station investors and operators: HRS investors and operators, via fuel availability and provision, are critical to the development of the FCV industry in China. For the project, these parties will play the critical roles of providing hydrogen to project demo FCVs and providing data and lessons learned on HRS operation. HRS investors may include city governments, state-owned companies, or private sector companies. They will be beneficiaries of project one-on-one technical assistances and of group capacity building.

Hydrogen producers and potential producers of renewable energy based hydrogen: Availability of hydrogen at a low price will be critical to FCV commercialization; and availability of renewable energy based hydrogen will be important to realizing the “green” potential of FCVs. Existing hydrogen producers will play an important role in the project by providing hydrogen to demo HRS stations. Further, potential producers of renewable energy based hydrogen, by setting up hydrogen production facilities, will play an important role in demonstrating this important aspect of the future hydrogen value chain for FCVs. These potential producers may include current wind farms with excess power (state-owned or private) as well as investors in landfill methane based hydrogen production projects. The potential renewable energy based hydrogen producers will be the beneficiaries of project one-on-one technical assistance and group capacity building.

Experts on the auto industry, FCVs, and hydrogen: Currently, experts are playing a key role in the development of the FCV industry in China. Some of the nation’s strongest capabilities for FCV power train development exist in university automotive centers. For the project demos, experts and their institutions will play an important role in designing and carrying out monitoring efforts (and analysis of collected data). Key institutions in this regard include Tsinghua University and Tongji University. Other important institutions associated with experts include: (a) Society of Automotive Engineers of China, which is important in advising the government on policy and will play a policy promotion role in the project; and (b) China Automotive Technology and Research Center, which will play a key role in housing the Project Management Office (PMO).

Public transport companies, delivery companies, and other institutional users of FCVs: Institutional users of FCVs, particularly public transport companies and delivery companies, are also a key link in promoting commercialization of FCVs. To date, public bus companies in China have adopted NEVs (mostly HEVs, PHEVs, and EVs) at a much higher rate within their overall purchases than other users. Further, given the visibility of public buses, public bus companies’ adoption of FC buses will be important in building awareness of the technology. For the project, key public transport companies will be those in each of the four demo cities: Beijing Public Transportation Corporation, Shanghai Jiading Bus Company, Zhengzhou Public Transportation Company, and Nanhai Public Transportation Company. For the project, these organizations will have the role of ensuring selection of high visibility routes. They will also be responsible for ensuring smooth refueling and O&M of the buses. Their staff will thus need to master O&M practices. For replication of the demos, public transport entities in other cities will be similarly involved. Other companies of relevance to the project demonstrations include Shenzhou Taiyue, City 100, and Potevio, each of which will be responsible for ensuring high visibility routes, refueling, and O&M of their FC delivery vehicles. Another company of relevance to the demos will be the SAIC-invested car rental company that will operate a majority of the project’s demo FC autos.

Consumers/general public: Consumers represent the largest ultimate market for FCVs in China. The need to raise their awareness and understanding of FCVs is critical, as is the need to inform them and alleviate their fears regarding hydrogen’s safety issues. The project will engage consumers via its awareness raising activities, including opportunities to test drive FCV autos in Shanghai, a documentary aired on a major television station in China, etc. Consumers will also play a critical role as they begin to purchase FCVs for personal use. (To date, there have been no consumer FCV purchases in China.)

Financial Institutions: Financial institutions will ultimately be important to the growth and expansion of the FCV industry in China. Eventually, the financing of FCV manufacturing expansion, manufacturing of components, manufacturing related to hydrogen production and hydrogen refueling, and establishment of HRS stations, may need them. The stimulation of consumer purchase of FCVs through special bank loan programs may also need them. At present, these institutions are not very aware of the FCV industry and the industry potential. Key players that the project will build capacity in include banks and private equity/venture capital firms. The latter may fund some of the more risky investments in manufacturing and technology development, while the former may establish FCV loan programs and provide loans to manufacturers that they see as lower risk.

UNDP and GEF:  UNDP’s and GEF’s role in promoting FCVs in China has been ongoing since initiation of the previous FC bus project. For implementation of the current project, UNDP will provide ongoing guidance and backstopping for implementation. This will range from technical inputs and idea generation for achieving project targets to ensuring reporting and financial processes are in order. The UNDP China Country Office as well as the UNDP Asia-Pacific Regional Coordination Unit in Bangkok will carry out UNDP’s role. Both of these entities have played an active role in the previous project as well as a critical role in development of the current project.



B.2. Describe the socioeconomic benefits to be delivered by the Project at the national and local levels, including consideration of gender dimensions, and how these will support the achievement of global environment benefits (GEF Trust Fund/NPIF) or adaptation benefits (LDCF/SCCF):  
	
By facilitating the commercialization of fuel cell vehicles in China, the project will deliver several socio-economic benefits at both the national and local levels. Benefits will support the achievement of global environmental benefits of reduction in greenhouse gas (GHG) emissions. At the national level, facilitation of the commercialization of fuel cell vehicles offers the long-term benefits. These include: (1) reducing urban air pollution across multiple cities in China, thus contributing to the health and satisfaction of urban residents; (2) reducing petroleum imports, or at least growth in petroleum imports, thus increasing China’s level of energy security; and (3) developing a high value-add industry that can contribute to China’s economic development and to growth in its high value-add employment opportunities. 

Severe urban air pollution in China is increasingly recognized as a serious social problem that has resulted from growing energy consumption. Increasingly being recognized is the driving force behind urban smog in major cities is shifting from industry to transport, as factories moved out of urban areas, though indoor heating for buildings is also a major contributing factor in North China. According to analysis of data from China’s Ministry of Environmental Protection, PM 2.5 (small particulates considered an important indicator in terms of health impacts of air pollution) levels in many cities far exceed the standard of 35 μg per m3 set by the GoC in 2012. Reflecting the severity of the situation, in 2014, Chinese Premier Li Keqiang stated that China will “declare a war on air pollution.” Among the key targets is managing vehicle emissions. Promotion of the commercialization of fuel cell vehicles offers a potential solution to the urban air quality problem to complement the benefits presented by electric vehicles (EVs), which is pursued in China more extensively than FCVs. At present, the charging of electric vehicles in China is mainly by coal-based electricity. Demo vehicles for this project will use a combination of industrial by-product hydrogen, hydrogen made from natural gas reforming, and wind power based hydrogen. All of these sources of hydrogen present substantially lower greenhouse gas (GHG) emissions than either EVs or internal combustion engine vehicles. Further, the project will promote the development of renewable energy based hydrogen production, paving the way for more FCVs that operate with very little impact on air quality.

China is the second-largest consumer of oil in the world after the US. Currently also second largest after the US in net oil imports, China is expected to become the world’s largest oil importer once data for 2014 is in. China’s net oil imports grew at a compound annual growth rate of about 10 percent between 2009 and 2013. About 60 percent of China’s oil consumption is used in the transport sector, which over time has been accounting for a growing share of overall oil use, while industry’s share has been diminishing. Forecasts indicate China’s oil consumption, along with its dependency on oil imports, will grow substantially over the next 20 years. According to some forecasts, energy consumed for transport in China will almost double between 2015 and 2035. One forecast, for example, projects oil imports will grow from roughly 6 million barrels per day in 2013 to 13 million barrels per day in 2035. If this occurs, China will at that time, depend on imports for 75 percent of its oil consumption, as compared to 60 percent in 2013.[footnoteRef:5]  It is clear that the transport sector is a major driver of these trends. MIIT has indicated that new vehicle sales account for 70 percent of growth in China’s annual gasoline and diesel consumption.[footnoteRef:6]  Increasing oil imports have raised GoC concerns about energy security. These concerns, along with air quality and GHG emissions issues, have stimulated great interest in alternative energy vehicles. Removal of barriers to the commercialization of fuel cell vehicles can potentially reduce China’s dependence on imported oil and thus increase its energy security.  [5:  British Petroleum, BP Energy Outlook 2035 – Country Insights: China (2015)]  [6:  State Council Development Research Information Network, 2013, as quoted in Sabrina Howell et al “Leapfrogging or Stalling Out,” 2014, Faculty Research Paper Harvard JFK School of Government.] 


In addition to urban air pollution and energy security, China’s interest in developing high value-add industry is a third pillar in the GoC’s motivation to promote new energy vehicles (hybrid, plug-in hybrid, battery electric, and fuel cell vehicles) and other clean energy vehicles (namely, CNG, LNG, and LPG vehicles). In terms of developing a high value-add industry, the rationale is that NEVs are an area in which Chinese manufacturers have the potential to rise to prominence, as compared to internal combustion vehicles, in which it is hard to compete with entrenched global players. While China placed much effort in electric vehicles so far, FCVs are a dimension of the NEV opportunity that China has so far put a lot less effort.

Local level socioeconomic benefits of the project are also potentially substantial and related to the national level benefits though may appear on shorter timescales than nationwide socioeconomic benefits. The main benefits at the local level will be: (1) reduction in local air pollution, (2) economic opportunities/growth, and (3) building of human capital. Benefits of FCVs in terms of air pollution are at the local level as some specific cities adopt FCVs faster than others do. In terms of economic growth at the local level, the project will promote in certain locales the development of FCV manufacturing, production of hydrogen from renewable energy, establishment of hydrogen refueling stations (HRSs), development of the manufacturing of various FCV components, and opportunities in the finance sector to support FCVs. Clearly, these are all new areas, which, once they take off, present the potential for rapid growth and high value-add jobs. Also in the short-term, the project will directly build human capacity across the FCV, HRS, hydrogen production, FC components, HRS components, and finance areas. It will do so through multiple modes, including: one-on-one capacity building with various companies, group capacity building, and provision of written training materials, study tours, and direct involvement in demonstrations. While gender issues are not a main area of focus for this project, within many of the human capacity building efforts, particularly group capacity building and study tours, efforts will proactively be made to increase the number of women participants.

B.3. Explain how cost-effectiveness is reflected in the project design:  

The project, with about USD 8.2 million in GEF funding, will leverage at least 53.5 million in co-financing, and likely much more. Yet, this incremental funding from GEF, as evidenced by comparing the baseline and alternative scenarios will make a critical difference in the advancement towards commercialization of FCVs in China, thus implying a high level of cost-effectiveness. The “leapfrog” in technical level and cost reduction achieved via the project, along with other project interventions, will result in FCVs that are much more attractive for replication and that are demonstrated on an ongoing, continuous basis over a period of over three years. In the alternative scenario, at least four times replication of the project’s 109 demo vehicles via new demos in other cities and expansion in existing demo cities is expected due to the impressive results of the FCV demos, along with three time replication of the renewable energy based hydrogen production demos. This compares to only limited or sporadic replication of FCVs anticipated in the baseline case and no renewable energy based hydrogen production.  In the baseline case, FCV demo results are disappointing due to limited technical advancement and cost reduction, as well as limited and discontinuous operation of the demo vehicles, so there is little incentive for replication. In the baseline scenario, there are 92 vehicles, while in the alternative scenario there are 109 vehicles.[footnoteRef:7] Yet, the most important factor is the technical leap facilitated by the GEF investment in vehicles combined with GEF-supported technical assistance (via one-on-one support for vehicle manufactures in design, manufacturing, and sourcing of parts). This “leap” will be critical in achieving demo results of the level needed to prove the industry viable to government officials, end users, and other relevant stakeholders. Thus, a smaller proportion of the funding is provided by GEF funds, but an impact far beyond and in fact completely different from the baseline case is achieved.  [7:  These include one vehicle brought in by Toyota in the alternative scenario.] 


Similar highly cost-effective differentiating results between the alternative and baseline scenario are seen in the area of HRS stations. Because the alternative scenario is able to ensure continuous operation of the demo vehicles and substantial expansion to more FCVs in China, HRS stations are able to achieve continuous operation and greater numbers. Yet, the basic investment for these stations will all be co-financed. Further, through its technical assistance and design, the project will achieve demonstration of different business models of HRSs in the alternative scenario, thus contributing to their greater viability in the early days of the FCV industry. For example, the project will pursue dual gasoline and hydrogen stations and other multi-fuel scenarios. In the baseline scenario, in contrast, stations would lack this diversity of business models. Further, in the baseline scenario, with relatively short-term operation of vehicles (estimated at a maximum of 1.5 years), the new HRSs are likely to encounter problems encountered in the past in China with HRSs being set up and later removed.

Hydrogen production aspects of the project will also present high cost-effectiveness. The project will achieve demonstration of renewable energy based hydrogen production in the alternative scenario, though the production infrastructure will be fully co-financed. The project will provide technical support to ensure that international best practice and other information is available to investors to ensure project success and replication. It will use these to leverage already existing interest from wind farms in utilizing excess power to produce hydrogen.

To achieve cost-effectiveness in the FCV components area, the project focuses on providing technical assistance to improve manufacturing and testing methods. It also focuses on providing facilitation support for joint ventures or other cooperative arrangements with foreign counterparts. These approaches are means of achieving technical improvement and potential cost reduction worldwide for FCV components at relatively low cost.

Finally, the project design also encompasses three other areas that present high potential for cost-effectiveness: policy, awareness building and information dissemination, and capacity building. As for policy, it is clear that policy in China has the powerful ability to drive industry development as has been seen in the electrical vehicle industry. Yet, FCVs lag EVs in policy support, though there is a basic framework of FCV subsidies and standards. The project design envisions that by building on this basic framework, very strong results can be achieved at low cost. For example, the project targets the development and adoption of a China FCV and HRS Roadmap. Currently, the industry lacks an official government roadmap, though such roadmaps have been known to push other industries forward substantially in China. Awareness building workshops, study tours, and disseminated materials will, at low cost, foster replication, by getting the word out to other local governments about the results of the demos. Lastly, capacity building, for relatively low cost will ensure avoidance of barriers encountered in the past and play the role of stimulating financial sector interest in the industry. In previous FCV efforts in China, for example, one major problem contributing to non-continuous operation of the vehicles was lack of O&M capacity among the operators, which will be an important activity area in this project. As for the financial sector, at present there is little if any activity in this sector in support of FCVs and related industries. For relatively low investment, the project will ensure the financial sector has the capacity to understand and evaluate the industry.




C. DESCRIBE THE BUDGETED M&E PLAN:  

The PMO will coordinate with all the project partners in the monitoring and evaluation of the project activities. The continuous monitoring and evaluation of project activities, even after completion of the project period, will bring sustainability of the project with desired benefits in the long run. All evaluation reports will be uploaded to the project website for widespread dissemination. A formal Monitoring and Evaluation Plan will be developed and implemented in the full-scale project to track the activities implementation including that of the baseline activities that will be carried by all the project partners, as well as the co-financing contribution (in-cash and in-kind) as detailed in the co-financing letters. These M&E findings will be reported in the annual project reports and project implementation review reports, and verified and in the project’s two in-depth independent reviews. The budget allocation for supporting M&E activities is US$ 110,000 as presented in the table below.


M & E Work Plan and Budget

	Type of M&E Activity
	Responsible Parties
	Budget US$
Excluding project team staff time
	Time frame

	Inception Workshop and Report
	· Project Manager
· UNDP CO, UNDP GEF
	Indicative cost:  10,000
	Within first two months of project start up 

	Measurement of Means of Verification of project results
	· UNDP GEF RTA/Project Manager will oversee the hiring of specific studies and institutions, and delegate responsibilities to relevant team members
	Included in Component Budget
	Start, mid, and end of project (during evaluation cycle) and annually when required

	Measurement of Means of Verification for Project Progress on output and implementation 
	· Oversight by Project Manager 
· Project team 
	Included in Component Budget
	Annually prior to ARR/PIR and to the definition of annual work plans 

	ARR/PIR
	· Project manager and team
· UNDP CO
· UNDP RTA
· UNDP EEG
	None
	Annually 

	Periodic status/ progress reports
	· Project manager and team 
	None
	Quarterly

	Mid-term Evaluation
	· Project manager and team
· UNDP CO
· UNDP RCU
· External Consultants (i.e. evaluation team)
	Indicative cost:   40,000
	At the mid-point of project implementation. 

	Final Evaluation
	· Project manager and team
· UNDP CO
· UNDP RCU
· External Consultants (i.e. evaluation team)
	Indicative cost :  40,000
	At least three months before the end of project implementation

	Project Terminal Report
	· Project manager and team 
· UNDP CO
· local consultant
	0
	At least three months before the end of the project

	Audit 
	· UNDP CO
· Project manager and team 
	Indicative cost: 20,000
 (5,000/year)
	Yearly

	Visits to field sites 
	· UNDP CO 
· UNDP RCU (as appropriate)
· Government representatives
	Paid from IA fees and operational budget
	Yearly

	TOTAL indicative COST 
Excluding project team staff time and UNDP staff and travel expenses 
	US$ 110,000
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ANNEX A:  PROJECT RESULTS FRAMEWORK (either copy and paste here the framework from the Agency document, or provide reference to the page in the project document where the framework could be found).

	This project will contribute to achieving the following Country Program Outcome as defined in CPAP or CPD:   Policy and capacity barriers for the sustained and widespread adoption of low carbon and other environmentally sustainable strategies and technologies removed

	Country Program Outcome Indicators: Low carbon and other environmentally sustainable strategies and technologies are adopted widely to meet China’s commitments and compliance with Multilateral Environmental Agreements

	Primary applicable Key Environment and Sustainable Development Key Result Area:  1. Mainstreaming environment and energy

	Applicable GEF Strategic Objective and Program:   Climate Change Mitigation: Promote energy efficient low-carbon transport and urban systems

	Applicable GEF Expected Outcomes:  Sustainable transport and urban policy and regulatory frameworks adopted and implemented. Increased investment in less-GHG intensive transport and urban systems.

	Applicable GEF Outcome Indicators: Cities adopting in low-carbon programs; Investment mobilized

	Strategy
	Objectively Verifiable Indicators
	Source of Verification
	Critical Assumptions

	
	Description
	Baseline
	EOP Targets
	
	

	Goal: Reduced growth of GHG emissions from transport sector
	Cumulative tons of GHG emissions from China’s transport sector reduced from FCV applications by end of project (EOP), tons
	0
	132,707 tons CO2[footnoteRef:8] [8:  The indicated emission reduction (ER) is a target by end of project (EOP). This differs from the GHG ER calculations presented in Annex 2, which are the expected ERs during the lifetime of FCVs and hydrogen production equipment involved, some of which operate beyond EOP. The above targeted emission reductions of 132,707 tons CO2 by EOP are a combination of direct incremental net ERs (for 109 FCVs and 4 renewable energy based hydrogen production units) and indirect ERs (assuming total vehicles by EOP are 4,000 including original 109 and assuming an additional 12 renewable energy based hydrogen production units by EOP). The estimated direct incremental net ERs total of 15,287 tons, is comprised of 9,365 tons that are derived from the operation of the 109 FCVs for 3.2 years (with baseline scenario subtracted out) and 5,922 tons are due to the four renewable energy based hydrogen production facilities operating for two year. This expected before EOP (with double counting for the portion of hydrogen used in the demo FCVs subtracted out). The indirect ERs by EOP total 117,420 tons. About 108,537 tons are due to additional FCVs (891 of which come online by start of year 3 and another 1500 of which come online by start of year 4) and 8,883 tons are due to an additional 12 renewable energy based hydrogen production facilities (which come online by start of year four).] 

	GHG emissions reduction estimates based on demo and pilot monitoring reports, Project’s FCV Market and Technology Monitoring System
	-The source of hydrogen used for project vehicles and subsequent FCVs in China is sustainable, low, or renewable (a)

	Objective[footnoteRef:9]: Facilitation of the commercial production and application of fuel cell vehicles in China [9:  Objective (Atlas output) monitored quarterly ERBM  and annually in APR/PIR] 


	Number of local transport vehicle manufacturers producing FCVs
	4
	10
	Project survey of AEV manufacturers in China
	-National subsidies continue at level that makes FCVs affordable to buyers (b)

	
	Cumulative investment in local FCV manufacturing, US$ million 
	$1 million
	$10 million
	Project survey of AEV manufacturers
	

	
	Number of persons gainfully employed in new FCV, FC and FCV components manufacturing firms, and hydrogen refueling stations 
	1,000
	10,000
	Project survey
	

	Outcome 1A : Markedly reduced costs and improved performance and durability  of FCVs in China 
	Average annual operating hours of newly produced Chinese FCVs, hours
	670 (bus)
670 (car)
670 (DV)
	3,300 (bus)
2,100 (car)
2,100 (DV)
	Project survey of FCV manufacturers
	

	
	Reduction in high volume unit cost[footnoteRef:10] of newly produced Chinese FCVs, % [10:  Projection based on production volume of 500 units for buses and 5,000 units for cars, vans, and trucks] 

	0% (bus)
0% (car)
0% (DV)
	50% (bus)
40%  (car)
50%  (DV)
	Project survey of FCV manufacturers
	

	Outcome 1B: FCVs deployed in continuous operation by cities, organizations, and individuals in China

	Annual FCV sales and average annual growth rate of FCV sales in China (units sold, % growth in units sold as compared to previous year)
	0,  0%
	400 – 7,000,  100%
	Project China FCV Market and Technology Monitoring System
GOC Official statistics
	-(b), as above
-consumer and government official concerns about FCV safety issues are allayed (d)

	Outcome 2A: Reduced cost and improved viability of hydrogen production and hydrogen refueling stations 
	Number of distinct business models used at hydrogen refueling stations (e.g. standard, hydrogen production on-site, dual gasoline-hydrogen station, etc.) in China
	1
0 RE-based H2 station
	5
3 RE-based H2 station
	Survey of hydrogen refueling stations
Project monitoring report
	

	Outcome 2B: Increased number of transport hydrogen producers and of hydrogen refueling stations on the ground in China, including some (both producers and stations) using autonomous renewable energy to produce hydrogen 
	Annual hydrogen production (MT) and number of refueling stations in China of substantial scale
	

0 H2 production

2 H2 refueling stations
	

1,000 MT

15
	Project survey of renewable energy based hydrogen producers
	

	Outcome 3A: Effective enforcement of policies and regulatory frameworks supporting the application and commercialization of FCVs 
	Number  of FCV manufacturing companies that are compliant to newly issued and enforced FCV product standards 
	0
	10
	Market survey of local FCV manufacturers and their FCV products 
Project activity report
Project monitoring report
	-(b), as above

	Outcome 3B: Adoption (at local or national level) of policies new to China that promote FCV purchase and investment in hydrogen refueling stations
	Number of cities in which policies new to China promote FCV purchase and/or investment in hydrogen stations are implemented
	0
	6
	Project monitoring report and project survey
	

	Outcome 4: Enhanced acceptance of FCVs for both public and private uses via increased knowledge and awareness 
	Number of local governments that are aware and have adopted FCVs in their public transport systems
	0
	10
	Conduct of research survey
Project activity report
Project monitoring report
	-(b), as above
--Fear of users re FCV safety issues is allayed (e)

	
	Number of private vehicle owners that own and use a FCV
	0
	480 – 3,360
	
	-(b), as above
-(e ), as above

	Outcome 5A: Increased technical capacity for O&M of FCVs and hydrogen refueling stations
	Number of individuals capable of satisfactorily operating and maintaining (a) FCVs; and, (b) hydrogen refueling stations, in China
	20
5
	>500
>100
	Results of project post-training assessment

	-Relevant work units willing to send key staff with required capabilities to trainings (f)

	Outcome 5B: Increased interest and technical capacity of financial sector in investing in FCV manufacturing and value chain, investing in hydrogen stations and value chain, and supporting consumer/ commercial purchase of FCVs 
	Cumulative investment by financial sector in FCV and FCV value chain manufacturing and in hydrogen stations and their value chain, US$ million
	0
	100
	Market research survey
Project activity report
Project monitoring report
	-(b), as above
-financial sector becomes convinced of viability and potential returns of FCV manufacturing and hydrogen stations (g)




ANNEX B:  RESPONSES TO PROJECT REVIEWS (from GEF Secretariat and GEF Agencies, and Responses to Comments from Council at work program inclusion and the Convention Secretariat and STAP at PIF).

Responses to GEFSec Comments (11 Nov 2015)

	Comment & Response

	15. Has the cost effectiveness of the project been sufficiently demonstrated, including the cost effectiveness of the project design as compared to alternative approaches to achieve similar benefits?

	Comment:
Not completed at this time. Please compare cost-effectiveness of the project design with alternative approaches to achieve similar GHG emission reduction benefits in the Chinese transportation market. The alternative approaches may include electric vehicles, hybrid vehicles, compressed natural gas vehicles, and others.

Response:
Following further clarification from GEFSec, the cost effectiveness of fuel cell vehicles (FCVs) shall be presented in terms of total cost per kilometer (US$/km) and total cost per ton CO2 reduced compared to other alternative vehicle technologies that will also bring about GHG emission reduction benefits in the transport sector in China. By consensus, the project proponents agreed to make the comparison of bus transport vehicles employing different technologies that are currently either widely or starting to be deployed in the public bus transport systems of a number of cities in the country. The technologies considered are: Diesel internal combustion engine (ICE) bus, which is the baseline case; and the alternative bus technologies CNG Bus, Diesel Hybrid Bus, Battery Electric Bus, and Fuel Cell Electric Bus.

The analyses were done 2 ways: (1) Assessing the economic feasibility of each bus technologies to determine the net present value (NPV) of the annual costs, the total cost per km, and the technology cost effectiveness; and, (2) Incremental investment cost analysis – assessing the economic feasibility of the incremental cost needed to employ the alternative bus technology and not the base case Diesel ICE Bus. The summary of the bus technology specifications, costs, operations (fuel consumption, savings and GHG emissions, is shown in Annex 1 (see Note at end). The results of the economic feasibility analyses of each bus technology, and incremental investment cost analyses based on the base case Diesel ICE Bus technology are shown in Annex 2 (see Note at end).

The summary of the base case: Diesel ICE Bus, at various percentages of equity on the required investment cost is as follows:

	Parameters
	100% Equity
	75% Equity
	50% Equity

	NPV Project, US$
	 (22,342.0)
	 (10,449.0)
	 (6,485.0)

	NPV Annual Cost, US$
	 346,382.0 
	 336,127.0 
	 334,197.0 

	Project IRR%
	 (9.0)
	 (3.4)
	 (2.8)

	Total Cost per km
	0.73
	0.69
	0.66



Note that under the Government of China’s New Energy Vehicle (NEV) program, subsidies are available only for BE Bus (US$ 128,000 per BE Bus) and FC Bus (US$ 160,000 per FC Bus). There are no subsidies provided for Diesel ICE Bus, CNG Bus, and Diesel Hybrid Bus. In this case, the analyses considered the application of loans for purposes of reducing the first costs burden of each of these bus technologies. 

The following table summarizes the comparison of the economic feasibility (NPV Annual Cost, Total Cost per km, Cost Effectiveness, and Incremental Cost Effectiveness) of each bus technology compared to the base case Diesel ICE Bus.

	Alternative Bus Technology
	Case
	% Difference in NPV Annual Cost
	% Difference in Total Cost per km
	Cost Effectiveness, US$/ton
	Incremental Cost Effectiveness, US$/ton

	CNG Bus
	0% Loan (No Subsidy)
	-45.8%
	-21.9%
	1,851.7
	783.4

	
	50% Loan (No Subsidy)
	-49.4%
	-33.3%
	925.9
	391.7

	Diesel Hybrid
	0% Loan (No Subsidy)
	6.6%
	35.0%
	4,294.1
	2,281.2

	
	50% Loan (No Subsidy)
	3.7%
	25.3%
	2,147.1
	1,140.6

	BE Bus
	0% Loan (No Subsidy)
	30.3%
	90.4%
	5,322.2
	4,112.6

	
	50% Loan (No Subsidy)
	21.0%
	61.3%
	2,661.1
	2,056.3

	
	0% Loan (with Subsidy)
	-8.6%
	21.9%
	2,740.9
	1,531.3

	
	50% Loan (with Subsidy)
	-12.5%
	9.4%
	1,370.5
	765.7

	FC Bus
	0% Loan (No Subsidy)
	19.7%
	70.6%
	1,857.2
	1,359.7

	
	50% Loan (No Subsidy)
	12.1%
	46.7%
	928.6
	679.9

	
	0% Loan (with Subsidy)
	-28.9%
	-15.1%
	531.1
	33.7

	
	50% Loan (with Subsidy)
	-29.7%
	-18.0%
	265.6
	16.8



From the above table, one would note the following:

NPV Annual Cost: The BE Bus has the highest NPV Annual Cost, followed by the FC Bus, Diesel Hybrid Bus and CNG Bus. However, if subsidy is applied, the Diesel Hybrid Bus has the highest NPV Annual Cost, followed by the BE Bus, FC Bus, and the CNG Bus.
Total Cost per km: The BE Bus has the highest Total Cost per km, followed by the FC Bus, Diesel Hybrid Bus, and the CNG Bus. However, if subsidy is applied, the Diesel Hybrid Bus has the highest Total Cost per km, followed by the BE Bus, FC Bus, and the CNG Bus. 
Total Cost per km = (Bus Cost + Total Annual Cost x No. of Years Operation)/(Annual Distance Travelled x No. of Years Operation)
Cost Effectiveness: The BE Bus cost the highest per ton CO2 reduced (compared to emissions from Diesel ICE Bus), followed by the Diesel Hybrid Bus, and then at equal level the FC Bus and CNG Bus. However, if subsidy is applied, the Diesel Hybrid Bus has the highest cost per ton CO2 reduced, followed by the BE Bus, FC Bus and CNG Bus. 
Cost Effectiveness = Investment CostALTERNATIVE/(EmissionsBASE – EmissionsALTERNATIVE)
Incremental Cost Effectiveness: The BE Bus requires the highest incremental cost (compared to that of Diesel ICE Bus) per ton CO2 reduced (compared to emissions from Diesel ICE Bus), followed by the Diesel Hybrid Bus, FC Bus and the CNG Bus. However, if subsidy is applied, the Diesel Hybrid Bus has the highest incremental cost per ton CO2 reduced, followed by the BE Bus, CNG Bus, and the FC Bus.
Incremental Cost Effectiveness = (Investment CostALTERNATIVE – Investment CostBASE)/(EmissionsBASE – EmissionsALTERNATIVE)

From the above table, considering no subsidies, the FC Bus is more cost effective than the Diesel Hybrid Bus and BE Bus, and in certain aspects also cost-effective compared to the CNG Bus. If there are subsidies applied as per the under the NEV program, the FC Bus is the most cost effective among the 4 alternative bus technologies. A minimum 30% price subsidy is required to make FC Bus and CNG Bus at parity level in terms of cost effectiveness. The current NEV program provides a maximum 71% (US$ 160,000) price subsidy for FC Bus. Overall, the cost effectiveness (actual and incremental) values show that it cost less to invest on FC Bus than on the other alternative bus technologies per ton of CO2 emission reduction.

This result points to the need to reduce the production cost of locally manufactured FC Bus, and at the same time make its overall quality, durability, and performance at par with those produced in developed countries. The proposed UNDP-GEF project DevCom FCV involves aside from enabling and barrier removal activities (e.g., policy, awareness raising, capacity building, financing), interventions that will help facilitate markedly reduced costs and improved performance and durability of Chinese-made FCVs. These interventions under the project will help facilitate the commercialization of FCVs, in general, and FCBs, in particular, in China.

NOTE: Annex E of this CEO Endorsement Request Document contains Annexes 1 & 2.




Annex B-1: Response to STAP Comments on PIF

Date of STAP Comments: April 16, 2014
STAP Advisory Response: Consent

STAP Guidance Comment 2: Comparative fuel cell vehicle testing is a minor component, but seems to be underfunded if imported vehicles are to be purchased as part of the testing and compared with local manufacture that are also being improved over time. Are the vehicles to be tested buses, automobiles or 3- or 2- wheelers? Who will test them and using what comparative indicators? It later talks of "passenger transport fleets" and therefore we assume this implies buses.

Response to Comment 2:  As now fully designed, the project will allow for extensive monitoring of fuel cell vehicles. In the case of the buses, comparative testing of fuel cell vehicles with different make of fuel cell stack or engine will be pursued.[footnoteRef:11]  Fuel cell engines in the buses will include both imported ones (possibly from multiple manufacturers) and domestically manufactured ones (from Dalian Sunrise). There will be 109 demonstration fuel cell vehicles, comprising 23 buses, 51 autos, 30 delivery vans, and 5 delivery trucks. Vehicles will be purchased according to RFPs designed to meet durability and performance targets. For the buses, a key strategy is to couple China’s comparative advantage in manufacturing buses (including its cost advantage and its abilities in EV bus manufacture) with foreign entities’ advantages in fuel cell stack manufacture. Given cost advantage and because purchase of domestic-made vehicles will be eligible for substantial subsidy (while imported vehicles are not eligible), it is likely the buses will all be domestic-made, but that, as mentioned, imported fuel cell engines will be purchased for a portion of them. This strategy, coupled with the level of GoC subsidies, will make the number of targeted vehicles more achievable than would be otherwise possible. China’s national subsidy for fuel cell buses is 500,000 RMB per bus (US 80,000), 200,000 RMB per car (US 32,000), and 300,000 RMB per delivery vehicle (US 48,000). Plans for all project demo vehicles call for continuous use in urban applications (e.g. urban bus routes for the buses, auto rental for the autos, and urban delivery for the delivery vehicles). Output 1B.4 calls for design and implementation of a monitoring system for the vehicles. Key indicators will include mean time between breakdown, annual operating hours, daily and annual distances driven, and lifetime hours of operation, actual unit cost, and project unit cost at high volume (assuming production of 500 vehicles in the case of buses). Fuel cell vehicle experts will be responsible for the design, data collection, and analysis. They will work with local counterparts to ensure day-to-day requirements in data collection are met. [11:  This will also be true of the delivery trucks, though the data set will be much smaller with just one imported engine from Hydrogenics and the rest of the engines domestic-made.] 



STAP Guidance Comment 3: 101 vehicles are to be demonstrated in 4 cities using around three quarters of the funding. From what source is the hydrogen to come? Is it low-carbon? If from high C factor electricity or from fossil fuels, this is unlikely to be the case.

Response to Comment 3: Outcomes 2A and 2B of the project address hydrogen production and hydrogen refueling. Project design attaches a lot of importance to the development of low-carbon hydrogen sources in China and notes that at present there is little hydrogen production from renewable energy in the country. As such, technical assistance and demonstration in hydrogen production target renewable energy-based hydrogen production. The establishment of three hydrogen production facilities based on wind farms, using excess wind power to produce hydrogen via electrolysis is included. Also included is demonstration of hydrogen production at one landfill methane recovery site. Given logistics, some but not all of the project’s demonstration hydrogen refueling stations (of which there will be a minimum of 4 and up to 7) will get their hydrogen from the renewable energy based hydrogen production demonstrations. Of the four main demo cities, at least two, Shanghai and Zhengzhou, will get most of their hydrogen from industrial by-product based hydrogen production. Industrial by-product based hydrogen, given that it is produced from the by-product of other industrial processes, has a relatively small carbon footprint compared to petroleum or to EVs charged by coal-fired power plant electricity, as is normally the case in China. Its footprint is also substantially lower than hydrogen produced by natural gas reforming. The Zhengzhou station will also have PV-powered electrolysis on site to produce a small portion of the hydrogen it uses. The Beijing station is expected to use a combination of wind-power based hydrogen and hydrogen produced by natural gas reforming, which has a relatively good carbon footprint- equivalent roughly to a natural gas powered vehicle. Nanhai’s source of hydrogen is yet to be determined, but the project will ensure that the source is relatively low carbon. Another planned hydrogen refueling station is in Dalian. The Dalian station will have wind-PV hybrid powered electrolysis to provide up to 50 percent of its hydrogen needs on site. The source for the rest of the Dalian hydrogen is still to be determined, though it will be ensured that this too is relatively low carbon.


STAP Guidance Comment 4: Much work has already been undertaken on hydrogen production and FC vehicle demonstrations in China. How is this project innovative above what has already been learned? What is GEF funding adding that has not already being undertaken? While Annex I to the PIF compares activities supported by the GEF previously in the FCB I and FCB II projects, lessons learned are not presented here, nor is it clear what particular focus this FCB III project has.
 
Response to Comment 4: This project, whose title is abbreviated China DevCom FCV (for the “Development and Commercialization of FCVs”), rather than “FCB III”, has key innovations beyond what has been done before that form the core of its strategy. To move FCVs towards commercialization in China, Outcome 1A includes technical assistance to China’s FCV manufacturers to improve their design and manufacturing and assistance to overcome problems they are having in sourcing components internationally. The project strategy also requires these manufacturers, by utilization of this assistance, to “leapfrog” over the generation of technology they had targeted in the baseline scenario and achieve substantially greater improvements in durability and cost reduction (via Outcome 1B demos) than they would have without the project. Another important aspect of differentiation with previous projects is that 109 vehicles will be demonstrated in four cities and that there will be four different types of vehicles (buses, autos, delivery vans, and delivery trucks). This much larger number of vehicles, wider spread of cities and greater variety of vehicles will provide a much richer data and experience base, as well as serve as a much stronger tool for building awareness, than in previous projects. Outcome 1A also pushes commercialization forward in a potentially globally impactful way that was not pursued in previous projects: It calls for the provision of technical assistance to China-based manufacturers of key FC and FCV components, targeting global levels of durability and performance, but with lower prices. While work with the component manufacturers will not impact the project demo vehicles (as the vehicles will likely be launched in the second year of the project, while the component manufacturer work will occur over four years), it provides a key “second prong” of the project in pushing forward FCV commercialization. 

As for hydrogen infrastructure (Outcomes 2A and 2B), the project presents new approaches both in hydrogen production and refueling stations. For hydrogen production, the project will assist in the development of renewable energy based hydrogen production at wind farms and at a landfill methane recovery site – neither of these have been demonstrated on substantial scale before in China. As for the hydrogen refueling stations, not only will there be more of these than in the past, thus providing a richer database for analysis, but new business and operational models for hydrogen refueling stations will also be pursued. These include dual hydrogen refueling – electric vehicle recharging station, onsite production of hydrogen at station via renewable energy, dual hydrogen and gasoline stations, etc. Again, none of these new business/operational models for hydrogen refueling stations has been demonstrated before in China. The project will also assist key equipment suppliers to hydrogen refueling stations to increase durability and decrease costs, an approach also not pursued before.

At the same time that the above innovations of this project will facilitate marked progress towards commercialization, it should be recognized that another differentiating feature of the China DevCom FCV project (compared to previous ones) is that it will benefit greatly from very positive external developments, which it in turn plans to leverage. Hyundai (2013), Toyota (2014), and Honda (expected 2015) now see commercialization of fuel cell vehicles as a reality internationally, with the release on a limited basis of the first commercial fuel cell autos. Great progress has been made in fuel cell engines, which will enable project demos to meet the “leapfrog” targets set. The Chinese Government has issued substantial subsides for both EV and FCV purchase and has eliminated its ten percent vehicle purchase tax on these. The ramp-up seen in sales of NEVs (mainly EVs and PHEVs) in China shows the major potential impact of policy: In 2013, around 17,600 NEVs were sold in China. In Jan. – Nov. 2014, the number rose to about 53,000. FCVs may have the opportunity to follow the path of EVs, but many interventions, such as those to be taken by this project, will be needed. Policy work, for example, calls for an FCV and HRS Roadmap (to match GoC’s EV Roadmap) and sustaining FCV subsidies at current levels, while subsidies of EVs (which have reached a higher level of commercialization) have been designed drop starting in 2017.

Lessons learned from the FCB I and FCB II projects have been taken into consideration in project design. On the policy side, in particular, problems hindered achievement of previous projects. For example, in the past, FCVs in China have not been demonstrated on an ongoing basis (and were sometimes not even allowed to have human passengers) due to the lack of approval of models by MIIT and lack of issuance of long-term license plates by local authorities. This project squarely addresses these issues, with activities to ensure expedited issuance of approvals and clear designation from the start that demo plans call for continuous operation of the vehicles. This contrasts with previous demonstration of FCVs in China, which have often been event driven (e.g. Olympics, Shanghai Expo, etc.), with use of the demo vehicles stopping with the closing of the event. Another lesson learned is that lack of awareness regarding FCVs and misunderstandings about their safety has hindered progress. Thus, Outcome 4’s awareness building is very focused on building awareness of FCVs among government officials and the public, while at the same time addressing some of the myths regarding safety. (Further, Outcome 3 arranges for the development of safety procedures for relevant organizations.) A third area of lessons learned has been in O&M capacity building. In FCB I, when manufacturer-provided maintenance contracts for imported vehicles expired, no one was available to maintain the vehicles. This project, via Outcome 4A, emphasizes O&M training for the organizations operating FCVs, with manufacturers (who will mostly be domestic) standing by to observe.

As for project focus, key elements have been referenced above. The project takes a multi-pronged approach to facilitating the commercialization of FCVs in China (this facilitation being the project objective and overall focus). Key areas of focus are: (i) “leapfrogging” to a higher level of FCV durability and cost reduction than in the no-project case; (ii) improving domestic production of components for further cost reduction; (iii) demonstration of a larger number of vehicles across more cities and vehicle types than in the past, thus yielding a richer data set of results and broader impact in awareness building; (iv) introduction of renewable-energy based hydrogen production and new business models for hydrogen refueling stations; and (v) policy interventions to leverage the power of policy to push vehicle purchase in China, as is now being seen in the case of EVs. 


STAP Guidance Comment 5: Terminal evaluation of the FCB II project stated that "the FCB Phase III would be essentially an expanded demonstration to remove the barriers that prevent its commercialization in China's city clusters and urban cities. Of course, among the main barriers to commercialization are: higher cost of the FCB unit relative to conventional fossil-fed engine buses; higher fuel cost of hydrogen compared to diesel, gasoline or CNG; need for higher efficiency to overcome higher fuel cost; shorter fuel cell stack lifetime and frequent replacement; durability and reliability issues; and safety concerns as it carries compressed hydrogen - all of which conspire to form a barrier to commercialization of FC hybrid technology." How these barriers are addressed explicitly by this project remains unclear. Particularly important is the high cost barrier. Since the project is largely focused on enabling environment, what financial incentives will be provided remains uncertain.

Response to Comment 5: Explicit methods of addressing the barriers raised in Comment 5 are as follows:

a. Higher cost of FCB relative to internal combustion vehicles: Cost reduction of FCVs is a key area of focus. Explicit methods of addressing the cost barrier include one-on-one technical assistance to FCV manufactures in improving design and manufacturing, assistance to Chinese FCV manufacturers in overcoming barriers to sourcing parts internationally, and assistance to a range of China-based component manufacturers to improve product quality while driving down costs.
b. Higher fuel cost of hydrogen as compared to other fuels: One approach (as indicated in the barrier listed below) is to increase efficiency of the FCVs – initiatives listed under barrier (a) above will do this. The project will work to lower the cost of renewable energy based hydrogen (REH2) production via technical assistance to new producers in this area.  While some efforts are made at wind farms to produce hydrogen from wind power, China continues to lack REH2 production on a significant scale due to high costs, lack of knowhow, and lack of dissemination. The one-on-one technical assistance for investors in and managers of demo REH2 production facilities will them to incorporate international best practice into their efforts specifically with the objective of improving the viability and reducing the cost of REH2 production in China. Moreover, capacity development for other prospective investors in the REH2 production business will be developed and implemented to bring knowledge of international best practice to a large group of beneficiaries, thus stimulating further investment in this area as well as improved technical levels and cost reduction. While the project will not work directly with non-renewable energy based hydrogen producers, two studies relevant to lowering costs of hydrogen for FCVs will be conducted and provide the results in a database that will be set up. The first will include a comparative economic analysis of different hydrogen sources in China. The second will assess means of improving energy efficiency of various means of producing hydrogen from industrial by-products, thus lowering the cost of those secondary processes. 
c. Need for higher efficiency to overcome higher fuel cost: High efficiency will be pursued through one-on-one technical assistance to FCV manufacturers in design and manufacture, one-on-one assistance to component manufacturers (such as fuel cell stack manufacturer), and assistance to FCV manufacturers in sourcing of international components.
d. Short fuel cell stack lifetime and frequent replacement: The barrier of short fuel cell stack lifetime and frequent replacement will be pursued through two avenues. First, the project will support Chinese FCV manufacturers in efforts to procure imported fuel cell stacks with lifetime of 10,000 hours. Further the project will seek to improve domestically available stacks through technical assistance to domestic FC stack manufacturers and providers of key parts/components to the domestic FC stack industry.
e. Durability and reliability issues: Durability and reliability issues will be pursued through one-on-one technical assistance to FCV manufacturers in design and manufacture, one-on-one assistance to component manufacturers, and assistance to FCV manufacturers in sourcing international components including fuel cell stacks.
f. Safety concerns due to compressed hydrogen on board: Project addresses safety concerns from two angles. As a part of Outcome 3A, it develops safety procedures and regulations for relevant organizations and educates those organizations on FCV safety issues. As part of Outcome 4, the project seeks to alleviate myths related to the safety concerns through a specially produced video and other awareness building activities.
g. Need for financial incentives: The GoC currently offers significant subsidies for purchase of domestically manufactured FCVs (US$ 80,000 for buses, US$ 32,000 for autos, and US$ 48,000 for delivery vans and delivery trucks) and has eliminated the ten percent vehicle purchase tax on such vehicles. Locally, some cities offer additional incentives, such as being able move to the front of the queue in vehicle purchase or being able to purchase a vehicle without having to pay at an auction for the privilege. The project will work to continue and enhance these incentives through the activities of Outcome 3A. Activities of Outcome 3B will introduce additional incentives that are novel to China for the promotion of FCVs and hydrogen refueling stations.


STAP Guidance Comment 6: Electric vehicle costs may decline over time but the view in IPCC Mitigation (www.ipcc.wg3.de - see Transport chapter 8) is that by 2030 EVs will still be costly without major breakthroughs. This may help the proposed cost analysis in the PPG round. Overall system cost analysis should also include the distribution costs of the hydrogen where feasible. What period of life is expected for the on-board battery bank?

Response to Comment 6: Substantial cost reduction of FCVs is envisioned during the course of the project. For FC buses, this reduction will be from a level of 4 million RMB (USD 640,000) at start of project to 2 million RMB (USD 320,000) at end of project. This is actual cost rather than the projected cost at high volume (e.g., 500 buses), which will be substantially lower. Assuming cost reduction progress is slower over the project period (up until 2020) for EV buses, which have already pushed the envelope much harder, costs of FCVs and EVs may be similar by EOP. (Current price of BYD K9 fully electric bus is 2.4 to 2.7 million RMB). It should be noted that EVs have come a long way down the cost reduction learning curve already. They are being sold in volume and have been for several years. While there will likely be some improvements in battery cost, there is much less room for improvement in EV costs than with the costs of FCVs, which are only being developed in prototype quantities. In addition, FC stack costs include many immature components such as MEA and catalyst. There is also a lot of room for cost improvements with these. Thus, regarding IPCC projections that the cost of EVs by 2030 will remain high without major breakthroughs: This is an important point to consider in the rationale for the GoC to pursue FCV development alongside EV development. As discussed in the response to Comment 8, pursuing multiple technology paths is a diversification strategy that will allow the country to benefit whether future breakthroughs, which are hard to predict, come along one path (e.g. EVs) or another (e.g. FCVs). 

Because of the lower range and longer refueling/recharging time for electric buses, their costs per km have a cost advantage only for ranges of 150 km up to possibly 200 km. Over 200 km, FC buses have a cost advantage in cost per km. The project FC bus demos target travel distances of 250 km per day, six days per week. A further point in comparison of these two types of vehicles is that electricity used to charge FC buses is generated in China using coal, so is high carbon, as compared to the project FC buses, which will mostly use industrial by-product hydrogen (very low carbon footprint) or hydrogen produced by natural gas reforming (relatively low carbon footprint). 

As for the on-board battery bank, for the EV buses, the battery is expected to last 1,000 to 1,200 charging cycles, whereas, if the FC bus is properly implemented, its on-board battery will only see limited changes in its state of charge (SOC) and not require replacement during the bus’s lifetime. If EV buses are recharged only once daily (and the buses are used 6 days per week), the lifetime will be three years. If the distance travelled each day requires two recharges per day, the lifetime will be cut in half to 1.5 years. EV buses will by their nature see deep discharges down to a low state of charge. Battery life is badly impacted by the number of deep discharges. Relatively shallow, well-controlled discharge cycles that are kept in the "sweet spot" around 60 % SOC have very little impact on battery life of EVs. This is why the Prius battery can go ten years or more; and the much larger Leaf batteries struggle to go 6 years. Tesla gets a longer life by having such a giant battery that it is seldom discharged very deeply. Unfortunately, the bus cycle dictates that the battery will be almost completely discharged daily, quite possibly causing early failure. For FCV buses, standard battery recharging will not be required, as the battery will be recharged while in use by the fuel cell and see only limited changes in its SOC. This type of recharging does not degrade the battery as much and thus the battery is expected to last the full lifetime of the vehicle. If used 11 hours per day six days a week, the FC bus battery is expected to a have a lifetime of 3.2 years. An EV bus with the same usage pattern would have had to replace its battery after about 1.5 years.


STAP Guidance Comment 7: Issues related to technology transfer and intellectual property rights impede further commercialization of FCB in China. How will the project address these bottlenecks, particularly for local manufacturers?

Response to Comment 7: The project puts significant focus in its activities in facilitating international sourcing and international cooperation (e.g. joint ventures or other cooperative production relationships). China’s FCV manufacturers feel impeded in their sourcing in that many component manufacturers will simply not sell to them. At times, this may be because the international component manufacturer is tied up in an exclusive relationship with a major OEM. At the same time, such relationships expire, and there is room for the project to assist in facilitating international sourcing agreements for Chinese FCV manufacturers. Further, some international fuel cell stack manufacturers are willing to sell their stacks to China and this is something that is pursued in the project. Further, the project puts considerable emphasis on assisting Chinese component manufacturers in improving their products, either on their own via one-on-one technical assistance or through facilitation of cooperative relationships (such as joint ventures) with international counterparts. Clearly, technology transfer and IPR are impediments, but experiences in other sectors show that increased effort in facilitating cooperation and structuring agreements can often overcome such barriers.


STAP Guidance Comment 8:	Project focuses squarely on supporting a particular technology FCB, although the goal of low-carbon public transportation will be achieved only with an optimal mix of reduced energy intensity and energy efficient modes of public transport. STAP recommends that project proponents explore further what market, policy and financial incentives could be provided to advance more EE and cleaner technologies for public transport beyond FCB.

Response to Comment 8: This point of diversification of low-carbon transport modes is well taken and fits in with the strategy of the GOC. This project is not only focused on FCBs but also on other fuel cell vehicles (FCVs). Yet, diversification for China suggests focus on FCVs in the case of this project. The reasoning is that progress in energy efficient vehicles and EVs has been marked and policy incentives are already strong. As mentioned, EV and PHEV sales were 53,000 in Jan. – Nov. of 2014, ramping up from 17,600 in 2013. (This compares to 110,000 sold in the US in 2013 and 50,000 sold in Japan that year.) Subsidies for purchase, alleviation of the ten percent vehicle tax, and a requirement that 30 percent of central government vehicle purchases be NEVs (all types of EVs or FCVs) by 2016 and that provincial governments follow this requirement starting in 2017, ensure that the push for EVs is very strong. What is needed is help for FCVs to become commercial enough to benefit from these policies as well and thus provide China with more diversified choices of technology. In this way, China will have better options if one technology achieves cost breakthroughs while the other does not.


STAP Guidance Comment 9. Component 4 on information dissemination is only satisfactory once the fuel cell data have been conducted.

Response to Comment 9: Point is well taken in that demo results can only be disseminated once sufficient data has been collected. At the same time, there are some structural points with regard to awareness building and dissemination activities that should be pointed out here. Monitoring, reporting, and dissemination of demo results will occur on an annual basis under Outcome 1B along with the demonstrations themselves, so thus will need to wait until the demo FCVs are operational (which is targeted for early in year 2 of the project). Outcome 4 targets broader awareness building and dissemination as well as replication. Thus, some activities will appropriately occur before demo completion. In particular, public awareness building about FCVs in general through brochures and a documentary aired on television can begin work immediately. Outreach to the press can be continued throughout the four years of the project. In addition, preparation of a video to counter myths regarding to the safety of hydrogen can be done independently of the FCV demos. The other major prong of Outcome 4, however, fits more closely with the above STAP comment. The design of a replication plan will not occur until the second half of the project, when enough data and lessons learned have been obtained from the FCV and HRS demos. During the project, there will be annual workshops for the demo cities and other interested cities to share demo experience to date and these will begin in Year 2.


STAP Guidance Comment 10: Complementarities and potential overlap exist between this project and GEF ADB project (GEF ID 5627: ASTUD PRC Clean Bus Leasing). Project proponents are recommended to explore links and avoid overlap in the activities of the two projects.

Response to Comment 10: Review of plans for GEF-ADB PRC Clean Bus Leasing project show that there is no negative overlap and possibly some complementarities with the China DevCom FCV Project. The GEF-ADB Clean Bus Leasing Project allocates USD 275 million total to be used as loans to finance leasing of clean buses in China. The maximum loan to any one entity is to be USD 100 million. The scope for the leasing loans of the ADB Project is to include energy efficient buses, clean fuels buses, buses using new energy sources, and conventional buses that meet extremely stringent emissions standards. Project indicators of the ADB Project include targets for CNG and LNG buses as well as targets for electric and hybrid buses. Fuel cell buses are not included in the indicators/targets. Given the PRC Clean Bus Leasing Project’s lack of attention to FCVs and its overriding focus on the financing of clean bus leasing, there appears to be no problem of overlap of activities of the two projects. The China DevCom FCV project focuses exclusively on FCVs. Further, while its Outcome 5B builds capacity in the financial sector, the focus is quite different from that of the GEF-ADB project. Outcome 5B of the China DevCom FCV Project builds financial sector capacity related to supporting investments in FCV, FC parts, and HRS related manufacturing. It also builds capacity and promotes programs supporting purchase of FCVs, but does not have any activities related to leasing. Further, the FCV financial sector purchase program is focused on consumer purchase of autos rather than buses, which are the focus of the GEF-ADB Clean Bus Leasing project.

Due to GoC directives on NEVs, interest in FCVs is emerging in a number of cities beyond the China DevCom FCV Project demo cities. Thus, there may be the possibility of synergies between the UNDP project and the ADB project, were the latter to finance lease of any FCV buses. As the UNDP-GEF project will be conducting outreach for interested cities, it makes sense that the GEF-ADB opportunity be presented to these other cities as a possible means of achieving replication of the UNDP project demos. The project’s Implementing Partner, its Implementing Agency, and the Project Management Unit for future reference note this opportunity during project implementation.


STAP Guidance Comment 11. Careful examination of what is already known elsewhere in this domain is warranted at the PPG stage.

Response to Comment 11: The project design during the PPG stage achieved consideration of state of the art and worldwide and China-specific knowledge on FCVs and hydrogen by retaining a top team of six fuel cell vehicle and fuel cell experts and one China automotive policy expert to engage in project design. The project development team further consulted hydrogen and hydrogen refueling experts on Outcomes 2A and 2B. As such, the situation of FCVs/hydrogen in China and abroad are taken into consideration in design of all activities and indicators.

Further, given the considerable knowledge base existing on fuel cells and FCVs, the project design team made an effort in its design of project activities to avoid activities consisting primarily of studies. Instead, project activities are focused on tangible outputs in FC vehicle, FCV component, hydrogen production, and hydrogen refueling station demonstration. They are also focused on “live” or “face-to-face” activities in technical assistance and capacity building. This include one-on-one technical assistance and group trainings.

Annex B-2: Response to GEF Secretariat Comments of March 21, 2014

Issues on the China Fuel Cell Buses Phase I (GEF #941) and Phase II (GEF #2257) Projects:

	Comments
	Responses

	1. Unsuitable technologies and approaches - The two projects did not lead to mainstreaming due to the technology's lack of maturity. The technologies used in the two projects were greeted with skepticism or not adopted, as they did not match local preferences in fuel cell busses in China. The technologies were in stages of development where replication in the private sector was not yet feasible for reasons of technological maturity. These projects were not able to generate large savings since they were not ready for broad adoption in the countries. Their market size was limited, and the projects had no replication or follow-up activities.
	While we agree that the FCB technology was not ready for wide adoption at the time of the Phase I and Phase II China FCB projects, we disagree with the statement that the technologies and approaches of those projects were “unsuitable.” Instead, at that earlier stage of technology development, the projects resulted in experience and knowledge that have set the stage for wider adoption under the currently proposed project and the now enhanced technological level, internationally, for FCVs. The suitability of the earlier technologies in “setting the stage” is evidenced in that the Phase I and Phase II China FCB projects led to field tests of substantial scale (at Beijing Olympic Games in 2008 and at Shanghai Expo in 2010) that gave Chinese industry/experts valuable experience in the area. For example, at the Shanghai Expo, 196 fuel cell vehicles (FCVs) transported people to and within the Expo site. This included 9 FCBs, 90 FC autos, and 100 fuel-cell site-seeing trolleys, all operated over a period of almost six months. These field tests increased experience and knowledge of FCVs (among experts, officials, and the public), setting the stage in the currently proposed project for a more extended demonstration (over a longer time period) of technologies now at a higher level and poised for replication.  In other words, the Phase I and Phase II projects played a useful role in advancing experience and knowledge of these technologies in China and setting the stage for the currently proposed project, which has high replication potential.

The FCB projects were meant for demonstration for a limited period of time and mileage to test not only their operational performance, but also their adaptability for public transport service.

The cessation of the Daimler-Chrysler technical and maintenance service contract eventually led to the non-operation of the Beijing FCBs. The Shanghai FCBs (which are locally manufactured by SAIC) were given limited operating permits after the Shanghai Expo 2010 and were able to complete the target demo mileage, and realized the target direct CO2 emission reduction.


The higher replication potential of the current project is due both to the nature of interventions that will be undertaken and the very positive external developments towards commercialization of FCVs that have occurred recently. Key project interventions in this regard include one-on-one and group technical assistance to FCV manufacturers (in design, manufacturing, and international sourcing of components) and the requirement that they “leapfrog” over the generation of technology they would have targeted in the baseline scenario. One-on-one technical assistance to FCV component manufacturers will target quality improvement and cost reductions that will benefit the industry in China and potentially internationally.  As for acceptance of FCV technologies, design of the current projects puts strong emphasis on knowledge and awareness building (Component 4), for both policy makers and the public. Activities range from workshops and study tours for officials and industry personnel to a documentary on FCVs to be aired on a major network for the public and a video to dispel myths associated with the safety of hydrogen. As for the external environment, commercialization of fuel cell vehicles is now seen as a reality internationally, with the release on a limited basis of the first commercial fuel cell autos by Hyundai (2013), Toyota (2014), and Honda (expected 2015). Great progress has been made in fuel cell engines, which will enable project demos to meet the “leapfrog” targets set. Also reflecting an important change in the external environment, the Chinese Government has issued substantial subsides for both EV and FCV purchase and has eliminated its ten percent vehicle purchase tax on these. 

	2. Lack of licensing and legislation for the technology in commercial use - The operation of GEF project-supported investments has been discontinued in these two projects. For GEF #941, the agreement with Daimler Chrysler for procurement of fuel cell buses was discontinued for fear of counterfeiting. For GEF #2257, permit for passenger transportation could not be obtained for the procured buses. Non-energy-specific legislation such as safety standards, tariffs, etc. posed a barrier for broader adoption of fuel cell bus technologies in China, which did not make the technologies accepted as a safe, useful, and sustainable option for local transport.
	Indeed, the China FCB I and FCB II projects both faced issues that have become lessons learned and key considerations in designing the current project.  During FCB I, a key problem is that local capacity was not built for the O&M of imported fuel cell buses. Thus, once the maintenance contracts with the original international manufacturers expired, maintenance staff left the country, and capability for continued maintenance was not available. In FCB II, long-term permits were never issued for public use of demonstration vehicles. This is due to lack of streamlined approval process and, most importantly, lack of confidence of officials in the safety of fuel cell vehicles. Thus, due to lack of licenses, testing of vehicles outside of the Expo environment was more limited than hoped.

Taking such issues as key concerns in project design, the current project squarely addresses: (1) extended demonstration of vehicles, (2) approval of vehicles (which has been a barrier to the prior item), (3) safety concerns, and (4) O&M capacity building. The project designates from the start that demo plans call for continuous operation of the vehicles and requires that clear plans for ongoing vehicle operation be designed as a part of project activities. This contrasts with previous demonstration of FCVs in China, which have often been event driven (e.g. Olympics, Shanghai Expo, etc.), with use of the demo vehicles stopping with the closing of the event. As for barriers to government approval of FCVs, these have occurred in the past at both the central government level (approval of new models of FCVs) and local government level (issuance of license plates). The project has specific activities to expedite the approval process at both levels by educating policy makers and making recommendation as to how they can expedite their processes. Further, the project addresses safety concerns of these officials through a workshop to educate them and through technical assistance to support them in designing safety policies. Finally, as for standards issues, the project has activities designed to fill in the gaps in testing, standards, and certification. At the same time, it should be noted that substantial progress in China has already been made with regard to FCV related standards. Several standards have been established by the Standards Association of China (SAC): (a) for Hydrogen (SAC/TC 309) covering among other things, H2 refueling facilities and H2 storage; and (b) for Fuel Cells (SAC/TC 342) and (c) FCVs (SAC/TC114/SC27). As for O&M, the project has specific activities for capacity building in the O&M of both FCVs and hydrogen refueling stations.

	3. Smallest global environment benefits - The GEF #2257 project had the smallest measureable impact of GHG emission reduction among all evaluated CCM projects in the GEFEO's evaluation in 2013, which was at 10,000 tons in one year without ongoing impact. The buses procured from the GEF #941 project had been relegated to museums.
	As explained above, the FCB projects were meant for demonstration for a limited period of time and mileage to test not only their operational performance, but also their adaptability for public transport. While global environmental impact was low and potential for immediate replication was lacking, the projects built up China’s knowledge and experience in the FCV field, setting the stage for the current project, which has strong potential for replication. 

Note: Only 1 of the Beijing FCBs from the Phase I China FCB project ended up in a museum. The rest went to research institutions. Further, the Shanghai FCBs, from Phase II, following the Expo, were able to complete their demonstration mileage and realize target direct CO2 emission reductions.

With anticipated replications, the current project will result in substantially more GHG emission reductions than the Phase I and II China FCB projects. Total reductions at EOP (including both direct reductions from 109 vehicles and 4 renewable energy based hydrogen installations and indirect reductions from operation of replications before EOP) are expected to be 132,707 tons CO2.  Including impacts/emission reductions beyond project close, the conservative bottom up analysis yields an estimate of 313,377 tons of CO2 reductions and the top down analysis, which is much less conservative, projects 62 million tons CO2 indirect emission reductions by ten years post- project close.



By CEO Endorsement Request, the Agency needs to present measures taken to address the above issues and to explain further, how the proposed initiative will have the intended impacts on technology adoption that the earlier projects failed to deliver. In particular:

	Comments
	Responses

	1. Sustainability of technologies and approaches

	a. Explain how the level of technology maturity has changed since the GEF #941 and GEF #2257 projects.
	Both domestically in China and internationally, substantial advances have been made in durability (lifetime hours of operation), performance (e.g. time between breakdown), stack power, and cost of FCVs.  For China-made FCBs, for example, the lifetime hours of operation in 2015 is 2,000 hours as compared to 200 hours in 2000, time between breakdowns is 300 hours in 2015 as compared to 50 hours in 2000, and unit cost is USD 640,000 in 2015 as compared to USD 3million in 2000.  Internationally (international best level) for FCBs, the lifetime hours of operation has gone from 1,200 hours in 2000 to 10,000 hours in 2015. The latter, 10,000 hours of operation, incidentally, is the project’s target for China-made FCBs by 2019.  Comparison of these and other parameters for the years 2000 and 2015 are given in the table directly below this one, both for China-made FCB’s and for international best level FCBs.

From the perspective of the project China FCB I, the original 2003 program, which used the best international system at the time (2003) had a lifetime goal of 2000 hours (and a plan for one replacement stack to get to a total of 4000 hours of operation).  The investigation at the time did not indicate that there was any domestic stack that come close to those requirements. Thus, it can be seen that, since the time of FCB I, considerable progress has made domestically, so that China-made FCVs will be a main target for technical improvement in the currently proposed project.

By 2019 with no GEF support, it is anticipated China-made FCBs would have reached 6,000 hours lifetime operation, while with GEF support; it is targeted that they will reach lifetimes of 10,000 hours of operation. Without GEF support, it is estimated that mean operational time between breakdowns for China-made FCBs would have reached 650 hours by 2019. With GEF support, this parameter is targeted to reach 1,000 hours by 2019. Finally, as for actual unit costs of China-made FCBs, without GEF support, this would have been expected to be reduced to USD 480,000 by 2019. With GEF support, the actual unit cost of China-made FCBs is targeted to drop to USD 320,000 by 2019. 

As mentioned, great strides have also been made in the external environment in that commercialization of fuel cell vehicles is now seen as a reality internationally with the release on a limited basis of the first commercial fuel cell autos by Hyundai (2013), Toyota (Dec. 2014), and Honda (expected 2015). To give an idea of cost levels, Toyota’s Mirai, released in Tokyo in Dec. 2014 and expected to be released in California, USA, in summer of 2015, retails for USD 57,000.

	b. Justify how FCV technologies and approaches proposed at the GEF5 project are sustainable.
	The proposed project will achieve sustainability and replication through a multi-pronged approach that creates an enabling environment for commercialization of FCVs in China. Incremental activities will result in a higher level of FCV durability and greater cost reductions, thus contributing to sustainability and replication of results. Efforts to support component sourcing and development of a high quality, low-cost domestic component base will also contribute to ongoing progress in the durability, cost-reduction, and increased numbers of FCVs on the road in China. The project’s work will further promote continuous operation of an expanded group of HRSs, which will be replicated in conjunction with expansion of FCV demos to additional cities. Policy efforts, particularly in the areas of developing an FCV Roadmap and maintaining and enhancing subsidy policies, will further contribute to sustainability and replicability, as will efforts in awareness building, capacity building for O&M, and capacity building for the financial sector. Replication plans will be designed as a part of project activities and will be facilitated by involving officials from potential replication cities as key attendees at annual workshops on demo results. All of these project initiatives, in conjunction with the Government of China’s commitment to alternative energy vehicles (including substantial subsidies for FCVs); will ensure sustainability of project results.

	c. Further elaborate that the current and near future market size and cost implications are promising for the development of FCV technologies.
	As for the current market, during project formulation, accelerating interest in FCVs by municipalities was evidenced by the additional cities that wish to join the demo efforts. Queries that Chinese FCV and FCV component manufacturers have received regarding potential orders for FCBs are also among the evidences. Strong policy support in terms of subsidies for FCVs and hydrogen refueling stations enhance the market, as does the Central Government’s declared “war on air pollution”  and the impact of this “war” on local-level decision making. The rapid ramp-up in the number of electric and hybrid electric vehicles on the road in China, from 16,000 at the end of 2010 to 160,000 by June 2014 (see ProDoc, Exhibit 1-5) show policy’s substantial impact on the growth of the number of alternative energy vehicles on the road. Assuming FCV cost reductions combined with Chinese Government subsidies for FCVs make their purchase attractive, as well as success of the project in achieving substantial technical improvements in China’s FCVs, a similar ramp up is expected in the number of FCVs on the road in China. With project implementation, 4,000 FCVs are expected to be on the road in China by end of project. Ramp-up could then continue at an ongoing rapid pace thereafter, similar to what has been seen with EVs in China so far. Substantial price reductions are expected to be achieved via this project. For example, actual unit costs for China-made FCBs are expected to be reduced from 2015 levels of USD 640,000 to 2019 level of UDS 320,000. Further, given that FCVs are currently not produced on commercial scale, under the assumption of no major commercial breakthroughs for either EVs or FCVs, FCVs have much more potential for cost reduction than EVs as the latter are already being produced on commercial scale.

	d. Clarify what policy-regulatory measures are taken and enforced to address the barriers that limited private sector investments during the implementations of the GEF #941 and GEF #2257 projects.
	Currently, the Chinese Government has already adopted three major measures to address the barrier of limited private sector investments in FCVs and hydrogen refueling stations. There is a subsidy for purchase of FCVs. Currently; the subsidy level for the purchase of a FC auto is s are 200,000 RMB.  There is a subsidy of 4 million RMB per hydrogen refueling station built. There is a ten percent purchase tax waiver for autos in the case of FCVs (as it is in the case of EVs).

The project will in addition promote new policy and regulatory measures to overcome barriers to private sector purchase of FCVS: One of the most important policy-regulatory measures of the project will be design and adoption of a China National FCV Roadmap as well as local-level supporting roadmaps. Roadmaps will increase the confidence of both manufacturers and purchasers. Further, the project will address problems in approval of FCVs in China for long-term operation on the road. It will address these issues both at the central level (where new vehicle models are approved) and at the local level (where license plates are issued). The project will assist local departments in developing safety protocols related to FCVs and hold a seminar on FCV fire safety, thus enhancing confidence of local officials in the technology and their ability to deal with it. Further, the project will enhance the standards, testing, and certification system for FCVs and hydrogen refueling, supporting standards bodies by providing recommendations and needed information for enhancing current standards system. Lastly, the project will also support extension and enhancement of FCV and hydrogen refueling policy incentives. It will work for extension of current subsidies and implement policy pilots showcasing FCV and hydrogen refueling station incentive policies that are new to China. 

	e. Clarify further the replication and scale-up activities, and provide specific targets and timeline.
	Key replication and scale up activities will be: (1) annual FCV workshops for demo cities and other interested cities (at which results to date will be presented); (2) design of replication/scale-up plan for FCVs and HRSs (including liaison with potential replicators); (3) design of a replication/scale-up plan for renewable energy based hydrogen production (including liaison with potential replicators); and, (4) bank financing program for loans for FCV purchase. While the project will be directly involved in the purchase of 109 FCVs for demonstration, by end of project (end of 2019) it is targeted that there will be 4,000 FCVs on the road in China. The project also targets that there will be at least 8 renewable energy based hydrogen production facilities by EOP. Four will be directly supported by project TA, while the others will be replications. At least 15 or more hydrogen refueling stations by EOP (2 existing at start of project, at least 4 more being a part of project demos, and the other 9 or more being replications).

	f. Articulate why the private sector is interested in this proposed project and would like to provide major capital co-financing, and what the government or the market incentives are to attract private sector investments.
	A number of commercial sector companies are very interested in this project. (We use the term commercial sector to encompass both state-owned enterprises and private companies involved in FCV or FCV component manufacture.) These companies see FCVs as a strong future market opportunity and the project as a way to ensure their role in that future opportunity. Strong government subsidies for FCV purchase and encouragement of cities to include FCVs in their public transport and other fleets, along with strong government subsidies for hydrogen refueling stations, are the main incentives attracting commercial sector investment. The commercial sector sees the incentives for FCV purchase and is thus concluding that the FCV market will be realized in China soon. It also sees that now is the time to enhance their capabilities and investments in the area. The commercial sector is further attracted to the special benefits that the project will provide, including technical assistance to resolve issues they face, such as lack of access to international components, and the benefits a wide scale demonstration (in four cities) of FCVs will bring in accelerating development of the FCV market.

	2. Licensing and legislation for commercial use

	a. Clarify the changes in licensing and legislation (safety standards, tariffs, etc.) and policies (such as permits etc.) that were identified as barriers in GEF #941 and GEF #2257.
	In recent years and since the year 2000, the Standardization Administration of the People’s Republic of China (SAC) has established over 20 standards on hydrogen storage, hydrogen refueling system (SAC/TC 309), fuel cell (SAC/TC 342), and fuel cell vehicle (SAC/TC114/SC27), etc. Please refer to the list given in the second table below for the detailed name of each of 12 fuel cell vehicle related standards as well as five more that are currently under discussion. As for tariffs, the import of FCV-related products needed for the project are and have been tariff-free, so this is not a major issue. At the same time, imported FCVs will not benefit from the FCV purchase subsidies that have been instituted since the earlier projects.

Barriers identified during China FCB Phase I and Phase II include difficulties in getting new FCB models approved by Ministry of Industry and Information Technology and difficulties in getting local licensing bodies to approve individual FCBs for long-term use. In some cases, these problems were due to concerns about safety and lack of safety protocols.  An incomplete standards system may also have been a contributing factor. A lack of Government “roadmap” for the sector may have also contributed to lack of problems in the licensing areas. Finally, high costs of FCVs (without corresponding subsidies or other preferential treatments) hindered the purchase of FCVs.

When implementing this project, we will take a full consideration of the barriers caused by gaps in the policy and supervision framework for commercializing FCVs in China. Concrete measures to be taken include: (1) to make additional laws and regulations supporting FCV development and to facilitate their implementation; and (2) to establish technology and energy efficiency standards that are related to FCV and hydrogen production facilities, including test and certification systems. By the end of this project, it is expected that we will have achieved substantial further standards on FC vehicles and hydrogen, as well as regulations, supporting policies, certification system and so on, which will then greatly promote large-scale FCV commercialization in China.

	b. Articulate the current status of removing barriers in licensing and legislation.
	“Product Announcement,” which refers to Central Government level approval by Ministry of Industry and Information Technology (MIIT) to have a new vehicle model registered, was a barrier for FCVs at the time of the FCB projects since FCVs were not successfully achieving Product Announcement. Since that time, progress has been made in removing the barrier. In particular, China Vehicle Technology Service Center (CVTSC), which acts as the technical supporter for MIIT vehicle product announcement management, has released Notice on Relevant Technical Requirements for FCV Product Announcement Management (May 5th, 2014). This document clarifies the technical requirements FCV products should meet when reported by the vehicle producers to MIIT, as well as special FCV test items and standards, providing preliminary technical instructions for applying for FCV permitting and licensing.  Currently, MIIT has already issued Product Announcement for one SAIC model of FCV (a sedan) and other models of FCVs are expected to achieve this given the clearer requirements now available. The SAIC FC autos have also been issued license plates by Shanghai authorities for long-term operation. (Local license plate issuance for long-term operation is another key barrier faced during the FCB projects.) It is expected that, with this precedent and clearer technical instructions mentioned above, other local approvals of this sort will follow.

The project will further build on this progress by supporting central and local government authorities in expediting their approval processes and providing support to them in developing safety protocols that should enhance their confidence in the technology. There is still no national FCV roadmap and this is an area the project will address. In addition, the project will have activities to address remaining gaps in standards, testing, and certification and provide recommendations to SAC in these areas.

Regarding vehicle tax and subsidy incentives, on August 1st, 2014, MOF (Ministry of Finance), SAT, and MIIT released an announcement on NEV (New Energy Vehicle) Exemption from Vehicle Purchase Tax, which applies to NEVs purchased between September 1,  2014 and December 31, 2017.  Moreover, on April 22, 2015, MOF, MOST, MIIT, and NDRC (National Development and Reform Commission) released an announcement of The Financial Support Policy to Promote NEVs from 2016 to 2020. This document confirms that the government will continue its fiscal support for domestically made NEV purchase via subsidies to the purchaser. In particular, FCV subsidies will continue to stay at the same level through 2020, while subsidies on EVs and PHEVs are reduced and will continue to go down in further in stepwise fashion over up through to 2020.

	3. Global environment benefits

	a. Analyze the key reasons that limited the global environment benefits and other impacts from the GEF #941 and GEF #2257 projects.
	The key reasons for the rather limited global environmental benefits realized (compared to what was anticipated) from the China FCB Phase I and Phase II are: (1) The level of fuel cell technology at that time was not advanced enough to stimulate wide-scale adoption. Costs were too high, performance/durability too low; (2) Policy was not supportive enough to stimulate adoption beyond the field tests achieved; and, (3) Problems in achieving approval for long-term use of the demonstration FCBs.

	b. Articulate further measures in the proposed GEF-5 project to ensure that measureable global environment benefits and impacts should be achieved from the proposed project.
	The current design ensures measurable global environmental benefits by the following: (1) The project ensures that the technical capabilities and cost parameters of China’s FCVs are pushed to a level that will ensure replication of the demos is possible. The targets push Chinese manufacturers to “leapfrog” beyond what their targets would have been in the baseline scenario and supports them through technical assistance to achieve these targets. (2) With the policy environment already improved, the project supports additional policy environment improvements, including an FCV roadmap at the national level and corresponding roadmaps at the local levels, enhanced/expedited approval processes, extended and expanded incentive policies, and support and education for policy makers and regulators in FCV fire safety.  (3) The project has a number of interventions targeted specifically at replication and acceptance of officials and the public of FCVs. These include workshops for officials annually on progress of the demos and study tours. They also include a documentary to be aired on a major network and FCV purchasing support program by a Chinese bank. Finally, they include specific work on designing and promoting replication plans.

In sum, the current project ensures expanded environmental benefits by: (a) addressing barriers inhibiting more expansive global environment benefits in the earlier projects; (b) taking advantages of improvements in FCV technologies and costs as well as in the policy environment in China; and (c) having specific activities focused at stimulating and achieving replication so that GHG reduction emissions will be multiplied beyond that achieved by the demonstration vehicles alone.



Addendum to Item 1a in Table Directly Above:
Changes in Level of FCB Technology Maturity between 2000 and 2015
	
Parameter
	China FCV
	International Best Level FCB

	
	Year 2000
	Year 2015
	Year 2000
	Year 2015

	Lifetime hours of operation
	200 hours
	2000 hours
	1,200 hours
	10,000 hours

	Hours between breakdown
	50 hours
	300 hours
	300 hours
	800 hours

	Max. efficiency of system
	50%
	55%
	55%
	59%

	Stack power
	10 kW
	60 kW
	70 kW
	150 kW

	Actual unit cost
	USD 3 million
	USD 640,000
	USD 1.5 million
	USD 800,000





Addendum to Item 2a in Table Preceding the Small Table Directly Above:
New Fuel Cell Vehicle Related Standards Instituted in China since Year 2000 or Currently in Pipeline for Approval

	“National Standards”

	Year 
	Standard

	2009
	GB/T 24548-2009 Fuel cell electric vehicles—Terminology

	2009
	GB/T 24549-2009 Fuel cell electric vehicles—Safety requirements

	2009
	GB/T 24554-2009 Performance test methods for fuel cell engines

	2009
	GB/T 24347-2009 The DC/DC converter for electric vehicles

	2009
	GB/T 23645-2009 Test methods of fuel cell power system for passenger cars

	2010
	GB/T 25319-2010 Fuel cell power system used for motor vehicles—Technical specification

	2011
	GB/T 26779-2011 Fuel cell electric vehicles— Refueling receptacle

	2011
	GB/T 26990-2011 Fuel cell electric vehicles—Onboard hydrogen system—Specifications

	2012
	GB/T 26991-2011 Fuel cell electric vehicles—Maximum speed test method

	2012
	GB/T 29126-2012 Fuel cell electric vehicles—Onboard hydrogen system—test methods

	2012
	QC/T 816-2009  Specification of mobile hydrogen refueling vehicles

	2012
	GB/T 29124-2012   Hydrogen fuel cell vehicles facilities for demonstration specifications

	“Industry Standards”

	2009
	GB/T 29123-2012 Specifications for hydrogen fuel cell vehicles in demonstration

	Standards in the Pipeline for Approval

	GB/T XXXX-XXXX Hydrogen emission test methods for fuel cell engines (submitted for approval)

	GB/T XXXX-XXXX Hydrogen dispenser for fuel cell vehicles (submitted for approval)

	GB/T XXXX-XXXX Hydrogen emission test methods for fuel cell vehicles

	GB/T XXXX-XXXX Energy consumption capacity test methods for fuel cell vehicles

	GB/T XXXX-XXXX Fuel cell vehicles—electric stack safety




Annex B-3: Response to GEF Council Comments

	Comment
	Response

	Germany welcomes the PIF and the STAP comments. Germany requests clarification for the following issue:

	The proponent should clearly describe if the project targets the increase of market readiness of fuel cell vehicles in China, or if research and development of the same technology is foreseen to be promoted by the GEF funds.
	The project targets the removal of existing barriers that hinder China from progressing into its plan of commercializing fuel cell vehicles (FCVs) in the country. The facilitation and enabling of the various requirements effectively lead the country’s automotive industry towards the commercialization of FCVs will also, among others, involve actions that can be considered as part of “market readiness”. R&D is part of the baseline activities of the project, and these will mostly be those currently being done and planned by local automotive manufacturers interested in alternative energy vehicles like FCVs. However, there will also be incremental R&D activities that will focus mainly on the application of advanced features of new generation of FCVs as well as for RE-based hydrogen production and refueling systems. 





Annex B-4: Response to GEF Secretariat Comments of March 11, 2014

	Comments & Responses
	Reference

	5. Is the project consistent with the recipient country’s national strategies and plans or reports and assessments under relevant conventions, including NPFE, NAPA, NCSA, NBSAP or NAP?

	Comment:
However, the PIF does not contain review information on China's national strategies and plans or reports and assessments under the Technology Needs Assessment (TNA) (see http://www.worldbank.org/projects/P120932/chinatechnology-needs-assessment-tna?lang=en) and in the Second and the Third National Communications. Please review the country's TNA and the National Communications, and clarify consistency with national needs and priorities as articulated in these climate change Convention related documents.

Response:
China has several plans for the development and application of technologies for mitigating climate change, and this proposed project is in line with such plans. As its economy grows the country endeavors to develop and manufacture products and commodities that meet the technological standards of developed countries such as those within OECD. The Chinese government continuously stresses the role of advanced technologies for climate change mitigation and environmental protection, among others, to meet its sustainable development goals in a timely manner and at a minimum cost that does not threaten economic development and poverty alleviation. Both the transfer of best available global technologies to China and the enhancement of the local science, technology, innovation capacity and diffusion are necessary to make the most relevant and advanced technologies widely available for deployment. The ongoing WB-GEF project on technology needs assessment supports China’s efforts to assess climate change mitigation and adaptation technology needs and adopt corresponding global best practices. Said project will, among others, identify barriers to technology transfer, and design one or more technology transfer mechanisms that would accelerate the ultimate deployment of prioritized technologies in both climate mitigation[footnoteRef:12] and adaptation. [12:  The WB’s TNA Project Appraisal Document pointed out China’s 12th Five Year Plan (2011-2015) that includes support to the development of seven strategic emerging industries (environmental protection and energy efficiency, new energy, next generation information technology, biotechnology, high-end manufacturing, clean-energy vehicles, and high-tech materials) which are all highly correlated with emission reduction. Within those seven industries, 35 projects have been identified, including: high-efficiency energy saving technologies, e.g., lighting; high-end manufacturing in aerospace, rail, nuclear, renewable power technologies, smart grids, and advanced materials and composites; and smart assembly in electric and fuel cell cars.] 


The project is also in line with the plans and recommendations set out in the country’s national communications to the UNFCCC. The most recent national communications (i.e., 2nd National Communications), includes the fuel cell vehicles (FCVs) as among the new energy industries that shall be vigorously developed during the 12th Five Year Plan period (projects to promote energy efficiency products for the benefit of people) . FCVs are among the products that were included in the Chinese government’s energy-conservation and new energy technology demonstration projects, particularly the ‘Ten Cities-Thousand New Energy Vehicles’, wherein FCVs (as well as EVs and PHEVs) are showcased for public transport applications in selected cities. As part of its continuing partnership with NDRC, the UNDP is currently assisting China in the development of its proposal for GEF funding of the preparation of its 3rd National Communications. It is expected that the application of alternative energy vehicles such as FCVs will be among the climate change mitigation technologies that will be prioritized. 
	









PIF: Sec. B.1. 2nd Para; Footnote 22














PIF: Sec B.1, 2nd Para

	Follow-up Comment:
Yesterday (March 18, 2014), Mr. Xie Zhenhua, vice chairman of the NDRC make a presentation at The World Bank. He stressed that improving energy efficiency for heavy-duty vehicles one of the four major areas (other three are CCS, Smart Grid, and Energy Efficiency) for GHG emission reduction over the next five years. I believe that heavy duty FCVs have advantage to compete with heavy-duty electrical vehicles and other conventional heavy-duty vehicles. Can you add more information on this?

Response:
In the context of alternative energy vehicles, the term “heavy duty” could mean the duration by which the vehicle can operate per energy input, as well as durability and reliability of the power source, which is the hydrogen fuel cell for FCVs and the battery for electric vehicles. FCVs can run up to five times longer than their all-electric counterparts can. These are comparable to regular ICE vehicles with 300–400 miles between refueling, and the refueling time is very quick, at 3 to 5 minutes. Electric vehicles usually cannot go as far on a single charge as the typical ICE vehicle that has a full tank of gasoline/diesel. In addition, there is the charging challenge – which is the long time to charge an electric vehicle. For example, an electric car can take about 6 hours from zero to full charge with a 240-volt power source. Fueling time- 3 to 5 minutes for a fuel cell car versus hours for a battery-electric vehicle is indeed a great advantage. According to Toyota, in particular, an all-electric car technology is good enough to power only tiny city cars - not powerful enough for larger cars (i.e., heavy duty). Fuel cells offer advantages in terms of longer runtimes and longer lifetimes than the batteries used in electric vehicles, and considering the environmental benefits are becoming increasingly attractive. The fuel cell cars now coming onto the market have triple the range of most battery electric cars and can be refueled in minutes rather than recharged in hours. In addition, hydrogen technology can be scaled up to fuel buses, long-haul trucks and other big vehicles that most current battery packs are too small to power. 

Indirectly, the term “heavy duty” can also refer to how the vehicle is utilized more extensively and optimally in terms of passenger-kilometers or ton-kilometers. With the difference in runtimes, the FCVs would optimally be more useful in transporting either passengers or goods.   
	

	6. Is (are) the baseline project(s), including problem(s) that the baseline project(s) seek/s to address, sufficiently described and based on sound data and assumptions?

	Comment:
a) On page 7 of the PIF, it reads "In September 2013, the MOF, MOST, MIIT and NDRC jointly launched and implemented a support program for new energy vehicles providing incentives for the commercialization of FCVs. In 2014, the subsidy support provided under the program is reduced by 5%, and will be reduced by 10% in 2015. In 2013, the production and sales of automobiles both exceeded 20 million, a world record. Moreover, China is the world's largest producer and user of buses. Chinese auto makers are keen on FCV R&D and have formulated long-term development strategies." Please articulate the incentives of the government.

Response:
In a joint directive issued by the Ministry of Finance, the Ministry of Science and Technology, the Ministry of Industry and Information Technology and the National Development and Reform Commission on 17 September 2013, manufacturers of pure electric automobiles, plug-in hybrid electric vehicles and fuel cell cars will be eligible for subsidies under the New Energy Vehicle Industry development Program. Government organizations, public institutions and public transportation will be key targets for the policy. The subsidy standards will be rated following basic price differences between new energy vehicles and their traditional counterparts. The subsidies are as follows: Battery electric car (battery charge range over 155 miles) - 60,000 RMB (US$ 9,800); Battery electric car (battery charge range over 90 miles) – 50,000 RMB (US$ 8,100); Battery electric car (battery charge range over 50 miles) – 35,000 RMB (US$ 5,700); Battery electric bus (length = 6 to 8 meters) - 400,000 RMB (US$ 65,000); Battery electric bus (length ≥ 10 meters) - 500,000 RMB (US$ 81,000); Special type battery electric vehicles (for postal service, logistics, sanitation, etc.) - 2000 RMB (US$ 325) per KWh of battery capacity) but not more than 150,000 RMB (US$ 25,000) per special type BEV; Fuel cell cars - 200,000 RMB (US$ 32,500); and Fuel cell bus - 500,000 RMB (US$ 82,000). Per the directive, in 2014, the subsidy support provided under the program is reduced by 5%, and will be reduced by 10% in 2015 due to the anticipated scale of production and technological progress that is expected to happen. See also Footnote 20 of the PIF. 

To enhance the uptake of NEVs, the joint directive imposed target NEV purchase volumes and guidelines for municipal governments. In large cities and areas – mainly Shanghai, Beijing, and Guangzhou it seems – the number of NEVs should reach no fewer than 10,000 by 2015. All other cities and/or areas should have no fewer than 5,000. When buying new vehicles for municipal fleets, at least 30% of the purchases should be NEVs. The directive sets even stricter criteria on the NEV source of origin, stipulating that 30% or more of these should come from a non-local automaker. There will be no discriminative measures favoring domestic brands and squeezing out non-local players, which effectively rule out unfair competition against non-local brands. 
	










PIF: Sec. A.1.2, Footnote 17

	Follow-up Comment:
Referring to subsidies under the NEVIDP for FCVs: Can you put these numbers in the main body of the PIF?

Response:
The information: Fuel cell cars - 200,000 RMB (US$ 32,500); and Fuel cell bus - 500,000 RMB (US$ 82,000) have been included in the main body of the PIF.
	




PIF: Sec A.1.2

	Comment:
b) Footnote 16 shows that "the largest subsidy is for cars with ranges of over 155 miles at 60,000 RMB (US$ 9,800)". What does the "with ranges of over 155 miles" mean? Is it the vehicle running miles of per hydrogen refueling?

Response:
The footnote refers to the specific criterion for the subsidy for battery electric cars with battery charge range of over 155 miles, i.e., a single charge will last to at least 155 miles of driving. In the case of FCVs, there is no set criterion for the subsidy as to the travel distance between H2 re-fueling. 
	

	Comment:
c) If a Fuel Cell car is eligible for up to $81,670 of subsidies, what is the full sale price of the car?

Response:
Currently, the price of a locally made FC car (considered as luxury sedan) is quite high at about 745,000 RMB (US$ 122,000). As in other developed countries (e.g., Japan and South Korea), it is expected that starting 2015, FC car costs will significantly be reduced down to the US$ 50,000 – US$ 100,000 range. It is forecast that by 2017, the cost of locally made FC cars would be within the US$ 80,000 – US$ 90,000 range. 
	




PIF: Annex 1

	Comment:
d) The total GEF budgeted fund in this project can only subsidize about 100 cars. Please describe what will happen to the MOF/MOST/MIIT and NDRC September 2013 program, and to the Chinese New Energy Vehicle Demonstration and Industrial Development Plan, if the GEF does not finance this project (or does not subsidize the 100 cars).

Response:
The GEF budget is not intended for subsidizing fuel cell cars. As part of the capacity development and the creation of the much needed enabling conditions that will facilitate the commercialization of fuel cell vehicles (FCVs), the proposed project will consists mainly of barrier removal activities that will facilitate the way towards the commercialization of FCVs in the country starting with the GOC’s identified 28 Chinese cities and city clusters that will promote the use of new energy vehicles (electric vehicles and fuel cell vehicles)[footnoteRef:13]. Part of the capacity development activities will be on the demonstrations of the application of improved FC and FCV design and manufacturing, which will involve the provision of technical assistance to selected FCV manufacturers and new transport vehicle manufacturers venturing into the FCV business on the design and manufacturing of high performance FCVs (e.g., FC engine and FC stack life and durability, H2 fuel economy, etc.), the prototype production of selected FC engine designs, including FC engine product testing and FCV on the road test runs on a demonstration basis. In addition, part of the capacity development activities will be on the demonstrations of the application of improved H2 production technologies (based on available and feasible H2 sources) and in design and safe operation of H2 storage, handling and refueling, as well as the commercial operation of such facilities. [13:  Shanghai, Beijing, Tianjin, Taiyuan, Jincheng, Dalian, Ningbo, Hefei, Wuhu, Qingdao, Zhengzhou, Xinxiang, Wuhan, Xiangyang, Guangzhou, Shenzhen, Haikou, Chengdu, Chongqing, Kunming, Xi’an and Lanzhou, as well as the three-city region of Changsha, Zhuzhou and Xiangtan in Hunan Province. It also consists of city clusters each comprising four to 10 cities in five provinces — Hebei, Zhejiang, Fujian, Jiangxi and Guangdong. On 27 January 2014, additional cities were included in the program. These are: Shenyang, Changchun, Harbin, Zibo, Linyi, Weifang, Liaocheng, Luzhou, as well as 4 city clusters in four provinces—Neimenggu (Huhehaote, Baotou), Jiangsu (Nanjing, Changzhou, Suzhou, Nantong, Yancheng, Yangzhou), Guizhou (Guiyang, Zunyi, Bijie, Anshun, Liupanshui, Qiandongnan), Yunnan (Kunming, Lijiang, Yuxi, Dali).] 


Part of the investment-related activities of the project will involve the purchase of demonstration FCVs that will be used to showcase the application and performance of new generation of FC cars, buses and utility vehicles from developed countries that are well advanced in fuel cell technology transport applications. The initial estimate is for 13 FCVs (to be verified and confirmed during the PPG exercise) that will be funded using GEF resources for the demonstrations, which will apart from showcasing operating performance will also test various schemes for integrating the FCVs into the city day-to-day operations and city life, such as FCV sharing, FCV rental, FCV test driving for the public and FCV maintenance service. Different business models for the sales or dealership of FCVs can also be studied, in the pursuit of finding the best way to have a viable FCV market.

If the proposed GEF project will not happen, the GOC’s NEVIDP will continue up to 2015 but will be something that simply give subsidies for vehicle purchases and will not encourage the R&D capabilities of the country's main automakers. This is also based on the comments from the local automotive industry observers. With the existence of the current barriers to the widespread production and application of FCVs, the commercialization of this zero emission type of transport vehicle, if at all will happen, will be much delayed – perhaps even beyond the anticipated 2020-2030 period. The previous interventions that the government (central and local) have done since the early 2000s proved to be inadequate in spurring the development of the local AEV industry (which include FCVs) and most conspicuously had only stimulated a rather weak participation of the private sector. The NEVIDP aims to put 500,000 AEVs on the roads by 2015 and 5 million by 2020. However, just 12,791 such vehicles were sold in2012, according to the China Association of Automobile Manufacturers. By March 2013, China had around 39,800 electric vehicles, about 80 percent of which were used for public transportation. If there will be AEVs like FCVs plying the streets of some cities, these will most likely be from some forms of government-subsidized environment improvement or transport pollution control programs. There will be limited private-owned FCVs and new additions to the transport vehicle population in cities will mostly be the usual internal combustion engine vehicles (ICEVs). Considering the current trend and practices of using ICEVs, the potential for utilizing locally made zero emission transport vehicles will not be realized if the proposed project will not materialize. The potential energy saving and energy cost savings that can be derived from the use AEVs, particularly FCVs in the country will not be realized without the removal of certain barriers that hinder the promotion, production, application and commercialization of FCVs in the country. 
	







PIF: Part 1; Footnotes 6, 7, 8, 9 & 10

PIF: Sec A.1.3. Component 1 (p. 9);
Component 2 (p. 10)








PIF: Part 1; Footnote 11

PIF: Sec A.1.3.; Component 3 (p. 11)





PIF: Sec. A.1.4. Pars 1 & 2 (p. 13)

	Follow-up Comment:
Can you articulate how the GEF INV resources ($5,850,000 and $100,000) will be used? In the PIF, please specify the ways that are different from those in Phase I and Phase II of the projects. You may briefly review what the GEF invested in the FCV area during the precious two phases.

Response:
Please refer to Annex A of this document for the explanations on how the incremental GEF funds are allocated for the demonstration activities of the proposed project. The comparison between the previous UNDP-GEF FCB I & II Projects and the proposed FCV project has been added to the revised PIF (as Annex 1).
	






This Doc.:
Annex A
PIF: p.6
Annex 1

	Follow-up Comment:
Referring to investment-related activities of the project involving the purchase of demonstration FCVs:  This happened during Phase I and Phase II. It might be better to avoid this way of using GEF funds, unless the demonstration vehicles are very different from those in Phase I and Phase II.

Response:
The GEF funds that will be used for the demonstrations that will be carried out under this project will be partly for the purchase of incremental FCVs. Per initial estimates (to be verified and confirmed during the PPG exercise) is 13 units of FCVs. Four of these are imported FCBs with improved power train and control system, including improved fuel cell system, e.g., FCvelocity®-HD7 which is a new generation Ballard fuel cell power module, designed specifically for integration into bus applications. Bulk of the FCVs will be financed through co-financing from the local governments of the 4 demonstration cities. 
	






PIF: Part 1, Sec. B, p. 2

This Doc.:
Annex A

	Follow-up Comment:
Referring to the BAU scenario that shows local transport vehicle manufacturers capabilities R&D not being encouraged: Please be aware that the GEF does not support R&D in any technologies, neither. Can you put a short version of the above paragraph in the PIF to highlight the GEF role?

Response:
The proposed project does not suggest the funding of R&D activities by GEF. What is being suggested is that with the capacity building that the project will facilitate (mainly through barrier removal and creation of enabling conditions) the local automotive manufacturers can be become encouraged to carry out R&D activities on their own or in collaboration with either or both local and foreign manufacturers. The current government funding in the current 12th Five Year Plan is now focusing on R&D, to advance domestic fuel cell technology. The project can help in further encouraging the manufacturers to avail of such assistance from the government. In addition, a short version of the response to the specific paragraph cited is now included in the revised PIF.
	






PIF: Sec A.1.4, 2nd Para, p. 13

	Comment:
e) Please comment on the ability of this project demonstration of a small number of vehicles to help manufacturers reduce technology costs for FCVs to cost-competitive levels.

Response:
The technical assistance to manufacturers will not be done by just showcasing the operation of a number of FCVs. The assistance will be done directly (through capacity building). In addition to workshop-based training activities, hands-on technical assistance (TA) will be organized and implemented in selected local transport vehicle manufacturers (particularly those that already started venturing on FCV manufacturing). The TA, which will be provided by international FCV experts, will primarily involve assisting the manufacturer (i.e., company management, production and engineering) in the application of advanced design of FCV components, as well as in, but not limited to, the following: (1) Proposed design for setting up a new, or modifying an existing, production line for the manufacturing of FCVs; (2) Design of FCVs, e.g., FC engine and FC stack life and durability, H2 fuel economy, etc.; (3) Technical requirements in the application of proven technologies for improving the performance of FCVs; (4) Adopting manufacturing processes to comply with international standards; and, (5) Research and development on the design of FCVs, e.g., prototype production of selected FC engine designs. Technical advice will also be provided in the addressing problems related to R&D on FCV design and manufacturing. The hands-on TA to manufacturer design and engineering staff, consisting of technical Q&A sessions, review and assessment of existing manufacturing capabilities and provision of suggested improvements on FCV designs and manufacturing (including FC engine product testing and FCV on the road test runs), and other hands-on support which manufacturers otherwise are unable to obtain, particularly from high-level international experts.
	





PIF: Sec. A.1.3. Component 1 (p. 9)

	7. Are the components, outcomes and outputs in the project framework (Table B) clear, sound and appropriately detailed?

	Comment:
Please indicate the number of cars that will be financed by the GEF fund.

Response:
Most of the 101 FCVs that will be demonstrated in the project will be financed through co-financing. Initial estimate of the additional FCVs (cars and buses) that will be financed using GEF funds is about 13. This will be verified and confirmed during the PPG exercise. 
	



PIF: Part I, Sec. B

	Follow-up Comment:
Referring to number of FCVs that will be financed with GEF funds: Can you put this number in Table B PROJECT FRAMEWORK?

Response:
This information is indicated in Part I, Sec B (Project Framework) of the revised PIF.
	




PIF: p. 2

	8. (a) Are global environmental/ adaptation benefits identified? (b) Is the description of the incremental/additional reasoning sound and appropriate?

	Comment:
The target of GHG emission reduction in this project is 130,000 tonnes of CO2 equivalent. Please explain the cost-effectiveness of this investment compared to other advanced vehicle and fuel technologies that could be supported.

Response:
In its effort to combat rising air pollution in its major cities, China is supporting (through financial incentives, i.e., subsidies) the widespread production and use of fuel-efficient vehicles. This applies to all electric, “near all-electric” and H2 vehicles until 2015. This is aimed at “accelerating the development of new-energy vehicles, promoting energy saving and reducing air pollution”. Among these new or alternative energy vehicles (AEVs) that have been considered by the GOC (based on the collective agreement of Chinese experts) the H2 vehicles (FCVs) are regarded as a more viable alternative to gasoline-powered cars than electric vehicles, mostly because they have a far better range. FCVs are regarded as the real zero emission vehicles since EVs are still using an energy form (electricity) that is produced in China mainly with coal. In that perspective, and in view of the objective of the government to improve air quality and reduce CO2 emission reductions, the government (central and local) tend to favor FCVs over EVs. Many EV manufacturers are also facing problems related to the batteries and complaints from the power utilities that have to install additional generating capacities to serve EV charging stations. 

Cost-effectiveness in terms of GHG emission abatement will definitely favor the AEVs that are less costly to purchase and operate. Comparing an electric bus (EB) and FC bus (FCB), their unit prices are more or less the same, but their running cost differs. FCBs and EBs are comparable in running cost at travel distance of up 200 kms. If the travel distance is below 150 kms, an EB has more advantage in terms of running cost. On a passenger-km basis, more GHG emissions are released from the use of EBs. In regards to cars, the unit price of a fuel cell car (FCC) is much higher than that of an electric car (EC). The running cost of an EC is lower (@ 16 – 18 RMB/100 kms) than that of a FCC (@ 22 RMB/100 kms). However, at longer distances, the same conclusion can be drawn when comparing the running costs of an EB and a FCB. With the favorable enabling conditions and increased technical capacity and knowhow that the proposed project will facilitate, the unit cost of the more environment-friendly FCC would by 2019 (end-of-project) be very competitive compared to an EC. In that case, the cost-effectiveness of FCCs compared to ECs will be higher. In regards to buses, currently the cost effectiveness of the electric and fuel cell variety are almost the same. However, by end-of-project, FCBs will be more cost effective. The estimated cost effectiveness will be verified and confirmed during the project preparation stage i.e., PPG exercise). 
	





















PIF:  Sec. A.1.5. Para 3 (p. 14)

Annex 1

	13. Comment on the project’s innovative aspects, sustainability, and potential for scaling up.

	Comment:
The project is innovative, because FCV technology is still very innovative in China and in the world, requiring substantial demonstration and validation. The project will be sustainable because the Chinese government has policy and a long-term development plan for FCVs, however, technology costs, must drop by a factor of 10 or more before fuel cell vehicles can be cost-competitive. There is great potential for scaling up because the private sector is the major investor with cash investments in the project, however, this will only happen if the technology costs improve as noted. Please write one paragraph for each of the three topics: innovation, sustainability, and scaling-up.

Response:
The 3 paragraphs in the PIF are actually describing individually the aspects of innovation, sustainability and scaling up of the proposed project. Nonetheless, these were also revised to as follows:

1. Innovation: The proposed project is intended to supplement the efforts of the GOC to promote a transport technology that is considered innovative in China. In addition, since it is still evolving even in the developed world, it would require substantial demonstration of its viability as a means of saving energy used in transport and consequently reduce GHG emissions from the Chinese transport sector. The application of this innovative technology is also very timely since its major co-benefit is environmental quality conservation – something that is very important in many of China’s big and still expanding urban areas. The inclusion of interventions focusing on the major support infrastructures for the FCV market, which are the facilities for H2 production and H2 refueling are among the innovations in this proposed project. The participation of the private sector in improving the sales and use of FCVs to transform the market from the current government-supported programs to a market dominated by FCV use for private transport is also among the innovative features of this project. Also, a clear innovation in the project is the fact that the demonstrations will be linked to ongoing and planned researches on fuel cell durability and environment-adaptability to determine improvements in reliability and safety, and develop standard procedures for the, operation and maintenance of FCVs, as well for reducing costs and longer service time of FCVs. 

2. Sustainability: The proposed project will be sustainable not only because of the Chinese government’s policy and long term development plan for FCVs, but also because the expected outputs that will be delivered are meant not only to provide the enabling conditions for cohesive efforts to sustain and guide the commercial development of the industry. In this regard, the proposed project is essential for the local transport vehicle manufacturing industry development. The strategy to continuously facilitate the effectiveness of these enabling conditions involves their development, establishment and institutionalization, and in so doing sustain them. The demand for mobility by people, the necessity of transport for socio-economic development, the current efforts of the government (central and local) to develop and support, and the need to address current transport-based air pollution are the major drivers for the sustained development efforts towards the commercialization of AEVs, in general, and FCVs, in particular. To ensure avoidance of the recurrence of the barriers and the continuance of the enabling environments that will be created and/or facilitated by the project, appropriate sustainable follow-up actions will be planned as part of the project activities. Such action plan will be implemented after the project as per the institutional arrangements that will be developed for such purpose.

3. Potential for scaling up: The project will focus on 4 of the 28 cities that were identified by the GOC to use AEVs. The 4 cities will serve as the demonstration for the development and application of the interventions intended for the removal of barriers to FCV commercialization that will be carried out under the project. Several of the project interventions can be replicated in the other 24 cities, as well as in other regions of the country where the citizens and/or local governments are keen in the application of FCV technologies for private transport and public transport, or where interest and potential for local FCV manufacturing is present. The policies and implementing rules and regulations that will be developed under the project and adopted in these other cities can be replicated or further enhanced to promote the utilization of FCVs and other environment friendly transport systems. In addition, the planned demonstrations can be scaled up to involve more local transport vehicle manufacturers, and transport vehicle distributors and retailers in the promotion efforts. 
	










PIF: Sec. A.1.6., pp. 14-15

	24. Is PIF clearance/approval being recommended?

	Comment:
Not at this time. Please see comments above in Boxes: 5, 6, 7, 8, and 13. In addition, the total Agency Fee (9.67%) exceeds 9.5%. Please revise it accordingly.

Response:
The stated Agency Fee (US$ 796,440) is inclusive of the Agency Fee for the Project and Agency Fee for the PPG Exercise. The total project cost is US$ 8,233,560, and 9.5% of that is US$ 782,190. The PPG cost is US$ 150,000 and 9.5% of that is US$ 14,250. Hence, the total Agency Fee is US$ 782,190 + US$ 14,250 = US$ 796,440, which is 9.5% of combined total project cost and PPG cost, i.e., [796,440/(8,233,560 + 150,000)]*100 = 9.5%.
All the comments in Boxes 5, 6, 7, 8 & 13 have been adequately addressed.
	




PIF: Part 1; Agency Fee



Attachment to Annex B-4 (note: part of previously submitted March 11, 2014 response, continued)
Acceleration of the Development and Commercialization of FCVs Project
Demonstration Activities – Baseline & Incremental

Component 1.A-1:

	Demonstration on the Application of Improved FCV Technologies

	Baseline
	Incremental

	· Government program to help car companies strengthen new-energy vehicle design, batteries and other related technologies.
· Individual local transport vehicle manufacturer (e.g., SAIC, Yutong) FCV R&D activities and FC system parts and components production
Total Cost: US$ 12,050,000
	· Demonstration of the application of improved FC application and FCV design (FC engine and FC stack life and durability, H2 fuel economy, etc.) and manufacturing in local transport vehicle manufacturers
· Direct technical assistance to manufacturers on improved FCV vehicle design (e.g., power train, fuel system, power train control system)
Cost =US$ 60,000
· Prototype production of selected FC engine designs
Cost = US$ 1,000,000
· Prototype FC engine product testing and FCV on the road test runs
Cost = US$ 100,000



Component 1.A-2:

	Demonstration of Operating Performance of Improved FCVs and the Commercial Applications of FCVs

	Baseline
	Incremental

	· Beijing FCV Demonstration (8 FCB and 3 urban utility vehicles, total distance = 339,000 kms) – locally produced
· Shanghai: Jiading International FCV Demonstration Area (9 FCBs, 18 FC Taxis and 46 FCCs; total distance = 1,022,000 kms) – locally and imported FCVs
· Zhengzhou City NEVDIP Action Plan (2013- 2015) (2 FCB, total distance = 267,000 kms) – locally produced 
· Foshan FCV Demonstration Project (2 FCB, total distance = 100,000 kms) – locally produced
Total Cost: US$ 33,000,000
	· Beijing FCV Demonstration (1 imported FCB and 3 urban utility vehicles, total distance = 121,000 kms) – demo of operation of new generation FCVs. Demo of FCV fleet operations – public bus transport, government general services and transport fleet, fixed-route delivery truck fleet. – For expanding the FCV market.
Cost = US$ 1,090,000
· Shanghai: Jiading International FCV Demonstration Area (1 FCB, 2 FC Taxis and 4 FCCs; total distance = 98,000 kms) - demo of operation of new generation FCVs, demo of FCV fleet operations - buses, taxi and car rental fleet, government general services transport flee,. For expanding the FCV market.
Cost = US$ 1,600,000
· Zhengzhou City NEVDIP Action Plan (2013- 2015) (1 FCB, total distance = 133,000 kms) - demo of operation of new generation FCB in local passenger transport sector
Cost = US$ 1,000,000
· Foshan FCV Demonstration Project (1 FCB, total distance = 50,000 kms) - demo of operation of new generation FCB in local passenger transport sector
Cost = US$ 1,000,000




Component 1.B

	Demonstration on the Application of Feasible and Cost-Effective H2 Production Technologies and Commercial Operation of H2 Refueling Facilities

	Baseline
	Incremental

	· Construction of 2 new H2 refueling facilities (Zhengzhou and Foshan) by Air Liquide and China Petrol
·  Enhancement of Beijing H2 production and refueling facilities by SinoHytec
· Commercial operation of existing and new H2 refueling stations operated by partner companies showcasing:
· Enhanced storage, handling, distribution and dispensing of hydrogen gas
· Safe and proper operation of hydrogen production and refueling facilities
Total Cost: US$ 3,300,000
	· Additional technical and logistical inputs to showcase the baseline H2 production projects as demonstration of improved petroleum fuel (liquid or gas) reforming and syngas technologies for H2 production, or the electrolysis of water using renewable energy-generated electricity. 
Cost: US$ 40,000

· Additional technical and logistical inputs to showcase the commercial operation of H2 refueling facilities and to test the effectiveness of the demonstrated H2 refueling network design, the standard protocols for complying with the operational, safety, health, and environmental (OSHE) procedures/requirements to be applied to H2 refueling facilities.
Cost: US$ 60,000






ANNEX C:  STATUS OF IMPLEMENTATION OF PROJECT PREPARATION ACTIVITIES AND THE USE OF FUNDS[footnoteRef:14] [14:    If at CEO Endorsement, the PPG activities are not completed and there is a balance of unspent fund, Agencies can continue undertake the activities up to one year of project start.  No later than one year from start of project implementation, Agencies should report this table to the GEF Secretariat on the completion of PPG activities and the amount spent for the activities.] 


A. PROVIDE DETAILED FUNDING AMOUNT OF THE PPG ACTIVITIES FINANCING STATUS IN THE TABLE BELOW:
        
	PPG Grant Approved at PIF: US$ 150,000 

	Project Preparation Activities Implemented
	GEF/LDCF/SCCF/NPIF Amount ($)

	
	Budgeted Amount
	Amount Spent to Date as of June 30, 2015
	Amount Committed

	[bookmark: ApprovedActivity_01]1. Conduct of studies and surveys (not done – decision made to focus on leveraging existing  knowledge of experts and subcontractor in demo and activity design)
	40,000
	28,359.19
	11,640.81

	[bookmark: ApprovedActivity_02]2. Conduct of Logical Framework Analysis (LFA) workshop (completed)
	25,000
	16,914.9
	0

	[bookmark: ApprovedActivity_03]3. Identification and assessment of demonstrations that will be implemented in the project (FCV demos; FCV component manufacturing demos; HRS demos; and hydrogen production demos identified and assessed)
	15,000
	32,310.77
	0

	[bookmark: ApprovedActivity_04]4. Detailed design of project components and activities (done)
	40,000
	35,792.85
	2,682.19

	[bookmark: ApprovedActivity_05]5. Conduct of stakeholder and project partner coordination meetings and establishment of appropriate project implementation and management arrangements (done)
	10,000
	0
	10,000

	[bookmark: ApprovedActivity_06]6. Preparation of UNDP-GEF Project Document (ProDoc) and GEF CEO Endorsement Request (CER) Document (done)
	17,500
	9,799.29
	0

	[bookmark: ApprovedActivity_07]7. Finalization of ProDoc and CER Document (almost done)
	2,500
	0
	2,500

	Total
	150,000
	123,177
	26,823


      
Overall, the PPG Exercise has achieved the PPG objective of designing, developing and documenting the DevCom FCV project document.

MOST as the project-implementing partner assembled a project development team made up of national and international experts in the fields of fuel cell vehicle (FCV) design and development, fuel cell stack production and performance, hydrogen gas production and dispensing, as well as an international expert in climate change project design, that carried out the PPG Exercise. The team worked together to discuss, analyze and assimilate most of the available data and information in China and in other developed countries that were utilized in the project design. The data gathering, processing and analyses have made possible the clear understanding of the current situation concerning the issues and concerns regarding the intentions and plans of the local automotive industry to enhance the manufacturing and sales of locally made FCVs taking advantage of the governments support for the promotion and development of new energy vehicles (NEVs) that includes electric vehicles, hybrid vehicles and FCVs. The discussions with the key stakeholders and project partners (e.g., major car and bus manufacturers that have ventured into the production of NEVs, universities and research & development institutes, as well as local governments such as the 4 demo cities of Beijing, Shanghai, Zhengzhou and Foshan) made possible the identification of relevant issues and barriers that need to be addressed and considered in the development and implementation of the DevCom FCV project. The international experts were also able to discuss with, and get useful information from, international car manufacturers that have already developed and started manufacturing FCVs, as well as with some fuel cell stack manufacturers. These, on top of the information gathered from the local automotive industry have made it possible for the project team fully understand the nature and extent of these issues/barriers. The logical framework analysis (LFA) that was carried out by the team together with the stakeholders (and with full support of the MOST) has enabled the confirmation of the previously defined project goal and objective, and expected outcomes. Their inputs during the situation analysis and problem analysis portions of the LFA gave the project development team a clearer understanding of the technical capacity development needs, and manufacturing issues (e.g., difficulties in international sourcing of FC and FCV components). These became the bases of the demonstrations and specific technical assistance in various aspects of FCV, and FC/FCV component manufacturing interventions that were designed as part of the project. Issues concerning the RE-based hydrogen gas production (including safety) were also discussed with current and potential hydrogen refueling station owners/operators. The discussions with the stakeholders and project partners also resulted in getting commitments for the co-financing of the baseline activities that were subsumed into the project; as well as in the agreed project coordination mechanisms and the project implementation arrangements. The outputs of the various PPG exercise activities were used in the detailed design of the DevCom FCV project components and activities.      


ANNEX D: CALENDAR OF EXPECTED REFLOWS (if non-grant instrument is used)

Provide a calendar of expected reflows to the GEF/LDCF/SCCF/NPIF Trust Fund or to your Agency (and/or revolving fund that will be set up): N/A
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Annex E: Annexes to Response to GEFSec Comments (11 Nov 2015)

Annex 1: Comparative Analysis of Different Bus Technologies

Data & Assumptions:
Specifications: Public transit bus, city operations; 12 m long; 60 pax passenger capacity, load factor = 100%; Design lifetime travel distance = 600,000 kms; Bus lifetime (min) = 5 years.
Vehicle Operation: 10 trips/day; 50 km/day; 70% availability factor; 127,750 kms distance travelled yearly; US$ 76,650 bus service annual revenue @ US$ 0.5/pax bus fare.
Maintenance costs: Diesel ICE Bus (Tyres @ 1.5 US cents/km-yr, Maintenance service @ 7.5 US cents/km-yr); CNG Bus: (Tyres @ 2.0 US cents/km-yr, Maintenance service @ 9.0 US cents/km-yr; Diesel Hybrid: (Tyres @ 1.9 US cents/km-yr, Maintenance service @ 7.5 US cents/km-yr); BE and FC Buses: (Tyres @ 1.5 US cents/km-yr, Maintenance service @ 8.5 US cents/km-yr)
Other information: Loan tenure = 5 years; Interest rate = 5% (average commercial lending rate in China); straight-line depreciation; income tax = 35%; inflation rate = 0% (average is 2% per year); labor cost (driver & conductor) = US$ 2,500/yr.
NOTE: For purposes of the comparative analysis, except for the maintenance costs, all of the other data & assumptions apply to all bus technologies.

	Bus Technology
	Diesel ICE Bus
	CNG Bus
	Diesel Hybrid Bus
	Battery Electric Bus
	Fuel Cell Bus

	Description & Specifications

	Fuel Used
	Diesel Fuel Oil
	Compressed Natural Gas
	Diesel Fuel Oil
	Electricity
	Electricity
	Hydrogen
	Hydrogen

	Fuel Unit of Measure
	liter
	Nm3
	Liters
	Kilowatt-hours
	Kilowatt-hours
	kilograms
	kilograms

	Travel Distance per Unit Fuel Usage, kms
	2.2
	20.3
	8.7
	0.7
	0.7
	12.0
	12.0

	GHG Emissions grams CO2/km
	1,338
	850
	1,079
	907
	907
	290
	290

	Vehicle Cost, US$

	Base Price, US$
	60,000
	104,000
	128,000
	264,000
	264,000
	224,000
	224,000

	Subsidy/Rebate, % of base price
	0
	0
	0
	0
	128,000
	0
	160,000

	List Price, US$
	60,000
	104,000
	128,000
	264,000
	136,000
	224,000
	64,000

	On-the-Road Price, US$
	66,600
	115,440
	142,080
	293,040
	150,916
	248,640
	71,111

	Annual Standing Cost, US$

	Depreciation Cost
	13,320
	23,088
	28,416
	58,608
	30,183
	49,728
	14,222

	Loan Repayment Cost
	Depends on Applied Loan
	Depends on Applied Loan
	Depends on Applied Loan
	Depends on Applied Loan
	Depends on Applied Loan
	Depends on Applied Loan
	Depends on Applied Loan

	On Roads, Registration, Insurance, etc.
	3,330
	5,772
	7,104
	14,652
	7,546
	12,432
	3,556

	Total Annual Standing Cost, US$
	16,650
	28,860
	35,520
	73,260
	37,729
	62,160
	17,778

	Annual Running Cost, US$

	Fuel Unit Cost, US$
	0.85
	0.65
	3.22
	0.16
	0.16
	3.00
	3.00

	Fuel Unit Cost, US$/GGE
	2.79
	2.33
	2.82
	5.16
	5.16
	3.00
	3.00

	Annual Fuel Consumption
	58,068
	6,298
	14,740
	190,672
	190,672
	10,646
	10,646

	Annual Fuel Consumption, GGE
	17,722
	1,757
	16,803
	5,911
	5,911
	10,646
	10,646

	Annual Fuel Cost, US$
	49,358
	4,094
	47,422
	30,507
	30,507
	31,938
	31,938

	Tyres,
 US$/km-yr.
	1,916
	2,555
	2,427
	1,916
	1,916
	1,916
	1,916

	Maintenance Service, US$/km-yr
	9,581
	11,498
	9,581
	10,859
	10,859
	10,859
	10,859

	Labor Cost, US$/year
	2,500
	2,500
	2,500
	2,500
	2,500
	2,500
	2,500

	Total Annual Running Cost, US$
	63,355
	20,646
	61,930
	45,782
	45,782
	47,213
	47,213

	Total Annual Cost, US$
	80,005
	49,506
	97,450
	119,042
	83,511
	109,373
	64,990

	Energy Savings & GHG Emissions

	Annual GHG Emissions, tons
	170.9
	108.6
	137.8
	115.9
	115.9
	37.0
	37.0

	Annual Fuel Savings
	-
	15,965
	919
	11,812
	11,812
	7,077
	7,077

	Annual Equivalent Fuel Savings
	-
	57,223
	3,294
	381,019
	381,019
	7,077
	7,077

	Annual Fuel Cost Savings, US$
	-
	37,195
	10,598
	60,963
	60,963
	21,230
	21,230



Vehicles Costs are based on information provided by local bus manufacturers in China, and are projected 2017 costs.
Cost of Battery Electric Bus includes replacement cost for battery.

Fuel Economy values are from various references used in the DevCom FCV Project design.
· Fred Joseck, Michael Wang, and Ye Wu, “Potential Energy and Greenhouse Gas Emission Effects of Hydrogen Production from Coke Over Gas in US Steel Mills,” International Journal of Hydrogen Energy, 2008, pages 1445-1454.
· Calculating Electric Driver Vehicle GHG Emissions, Ed Pike for ICCT, 2012.
· US Department of Energy Well to Wheels Analysis

Emission Factors are based on information used in the DevCom FCV Project design:
Diesel ICE Bus: 1,338 g/km is based on current emission levels from locally made diesel ICE buses. Euro V buses has 1,000 g CO2/km (2012).
CNG Bus: 900 g/km is average of quoted figures in various web-based documents on CNG buses. Euro V buses has 850 h CO2/km (2012)
Diesel Hybrid: Assumes 60%-40% battery-diesel ICE. Battery is assumed charged with grid electricity.
Battery Electric Bus: Assumes battery charging using grid electricity; Fuel Cell Bus: Assumes 50-50 mix natural gas-based (steam methane reforming) and wind power based.



Annex 2A: Results of Economic Feasibility of Bus Technologies

The following are the results of the economic feasibility of each alternative Bus Technology (based on the data and assumptions shown in Annex A); and the economic feasibility of the incremental investment on alternative bus technology (considering the bases case of Diesel ICE Bus).

Base Case: Diesel ICE Bus
						
	Parameters
	100% Equity
	75% Equity
	50% Equity

	NPV Project, US$
	(22,342.0)
	(10,449.0)
	(6,485.0)

	NPV Annual Cost, US$
	346,382.0
	336,127.0
	334,197.0

	Project IRR, %
	(9.0)
	(3.4)
	(2.8)

	Total Cost per kilometer, US$/km
	0.73
	0.69
	0.66


						
Alternative 1: CNG Bus
					
	Parameters
	100% Equity
	75% Equity
	50% Equity

	NPV Project, US$
	157,694.0
	172,383.0
	178,140.0

	NPV Annual Cost, US$
	187,668.0
	172,104.0
	169,176.0

	Project IRR, %
	48.4
	65.7
	94.4

	Total Cost per kilometer, US$/km
	0.57
	0.49
	0.4

	Cost Effectiveness, US$/ton CO2
	1,851.7
	1,388.8
	925.9

	Incremental Investment Economic Feasibility Analysis: CNG Bus vs. Diesel ICE Bus

	NPV Incremental Project, US$
	175,193.0
	181,408.0
	183,843.0

	NPV Incremental Annual Cost, US$
	(132,046.0)
	(139,566.0)
	(140,981.0)

	Incremental IRR, %
	107.2
	141.5
	204.9

	Incremental Cost Effectiveness, US$/ton CO2
	783.4
	587.6
	391.7


						
Alternative 2: Diesel Hybrid Bus
						
	Parameters
	100% Equity
	75% Equity
	50% Equity

	NPV Project, US$
	334,798.8
	352,878.0
	359,963.0

	NPV Annual Cost, US$
	369,412.8
	350,258.2
	346,653.8

	Project IRR%
	76.70
	100.2
	144.3

	Total Cost per kilometer, US$/km
	0.99
	0.89
	0.83

	Cost Effectiveness, US$/ton CO2
	4,294.1
	3,220.6
	2,147.1

	Incremental Investment Economic Feasibility Analysis: Diesel Hybrid Bus vs. Diesel ICE Bus

	NPV Incremental Project, US$
	 352,298.0 
	 361,902.6 
	 365,666.4 

	NPV Incremental Annual Cost, US$
	 75,526.5 
	 63,904.6 
	 61,717.6 

	Incremental IRR%
	 134.4 
	 177.0 
	 257.6 

	Incremental Cost Effectiveness, US$/ton CO2
	 2,281.2 
	 1,710.9 
	 1,140.6 


						
Alternative 3: Battery Electric Bus						

	Parameters
	No Subsidy
	With Subsidy

	
	100% Equity
	75% Equity
	50% Equity
	100% Equity
	75% Equity
	50% Equity

	NPV Project, US$
	12,345.0
	49,633.7
	64,246.4
	125,726.0
	144,929.5
	152,455.0

	NPV Annual Cost, US$
	451,265.00
	411,758.2
	404,324.1
	316,574.0
	296,228.0
	292,399.4

	Project IRR%
	6.60
	13.2
	20.4
	32.8
	46.0
	66.5

	Total Cost per km, US$/km
	1.39
	1.19
	1.06
	0.89
	0.79
	0.72

	Cost Effectiveness, US$/ton CO2
	5,322.20
	3,991.6
	2,661.1
	2,740.9
	2,055.7
	1,370.5

	Incremental Investment Economic Feasibility Analysis: Battery Electric Bus vs. Diesel ICE Bus

	NPV Incremental Project, US$
	29,844.00
	58,658.2
	69,949.9
	143,225.0
	153,954.1
	158,158.5

	NPV Incremental Annual Cost, US$
	169,010.00
	134,144.0
	127,583.1
	15,179.0
	2,196.4
	(246.6)

	Incremental IRR%
	9.9
	17.3
	26.2
	57.7
	77.5
	111.4

	Incremental Cost Effectiveness, US$/ton CO2
	4,112.6
	3,084.4
	2,056.3
	1,531.3
	1,148.5
	765.7


						
Alternative 4: Fuel Cell Bus						

	Parameters
	No Subsidy
	With Subsidy

	
	100% Equity
	75% Equity
	50% Equity
	100% Equity
	75% Equity
	50% Equity

	NPV Project, US$
	(79,144.3)
	(34,744.3)
	(19,944.3)
	79,066.6
	88,115.2
	91,661.2

	NPV Annual Cost, US$
	414,607.8
	381,087.2
	374,779.5
	246,364.2
	236,777.3
	234,973.3

	Project IRR%
	(8.2)
	(2.4)
	(1.3)
	41.1
	56.4
	81.2

	Total Cost per kilometer, US$/km
	1.25
	1.08
	0.97
	0.62
	0.57
	0.54

	Cost Effectiveness, US$/ton CO2
	1,857.2
	1,392.9
	928.6
	531.1
	398.4
	265.6

	Incremental Investment Economic Feasibility Analysis: Fuel Cell Bus vs. Diesel ICE Bus

	NPV Incremental Project, US$
	(56,802.6)
	(24,295.5)
	(13,459.8)
	96,565.8
	97,139.8
	97,364.7

	NPV Incremental Annual Cost, US$
	127,143.9
	99,114.5
	93,840.1
	(65,007.9)
	(65,702.5)
	(65,833.2)

	Incremental IRR, %
	(7.9)
	(2.1)
	(0.8)
	542.2
	719.4
	1,070.0

	Incremental Cost Effectiveness, US$/ton CO2
	1,359.7
	1,019.8
	679.9
	33.7
	25.3
	16.8




Annex 2B: Comparison of Fuel Cell Bus and Battery Electric Bus

EVs now in China are powered mainly by grid-based electricity, which has a high "coal content," which has quite a high emissions factor (assumed here at 907 g CO2/km, whereas FCVs are/ will be powered mostly by byproduct hydrogen in the near term, which has quite a low emissions factor. This is a key reason how FCVs are cost competitive in terms of emissions reduction in the near term giving China time to get the FCV cost down to continue to be competitive by the time EVs are powered by cleaner electricity.

It is a country-driven priority in China to diversify among multiple alternative energy vehicles, inasmuch as it is not clear for now which will have the best technical breakthroughs and thus end up being the most cost effective technology in the long-term. This is evidenced by the existence of GOC subsidies for both FCVs and EVs, with FCV subsidies being higher to compensate for their higher cost at present.

Even with technological breakthroughs, FCVs are considered to have much more room for cost reduction than EVs, as EVs are already mass-produced and FCVs are not.

Base Case: Battery Electric Bus (Using Grid Electricity); Alternative Case: Fuel Cell Bus (Using 50-50 mix SMR-based and RE-based H2)

FC Bus vs. BE Bus												

	Parameters
	No Subsidy
	With  Subsidy

	
	100% Equity
	75% Equity
	50% Equity
	100% Equity
	75% Equity
	50% Equity

	NPV Project, US$
	-91,489.3
	-84,377.9
	-84,190.6
	-46,659.4
	-56,814.3
	-60,793.8

	NPV Annual Cost, US$
	-36,657.2
	-30,670.9
	-29,544.5
	-70,209.8
	-59,450.6
	-57,426.1

	Project IRR, %
	-14.8
	-15.6
	-21.7
	8.3
	10.4
	14.7

	Total Cost per kilometer, US$/km
	-0.14
	-0.12
	-0.10
	-0.27
	-0.22
	-0.18

	Cost Effectiveness, US$/ton CO2
	-3,465.0
	-2,598.8
	-1,732.5
	-2,209.8
	-1,657.3
	-1,104.9

	Incremental Investment Economic Feasibility Analysis: Fuel Cell Bus vs. Battery Electric Bus

	NPV Incremental Project, US$
	-86,646.6
	-82,953.7
	-83,409.6
	-46,659.2
	-56,814.3
	-60,793.8

	NPV Incremental Annual Cost, US$
	-41,866.1
	-35,029.4
	-33,743.0
	-80,186.9
	-67,898.9
	-65,586.6

	Incremental IRR, %
	-17.8
	-19.4
	-27.0
	484.5
	641.9
	958.6

	Incremental Cost Effectiveness, US$/ton CO2
	-2,752.9
	-2,064.7
	-1,376.4
	-1,497.6
	-1,123.2
	-748.8


				
Magnitude of Difference (FC Bus vs. BE Bus)

	Parameters
	No Subsidy
	With  Subsidy

	
	100% Equity
	75% Equity
	50% Equity
	100% Equity
	75% Equity
	50% Equity

	% Diff in NPV Annual Cost
	-8.1
	-7.4
	-7.3
	-22.2
	-20.1
	-19.6

	% Diff in Total Cost per km
	-10.4
	-9.7
	-9.0
	-30.3
	-27.4
	-25.1

	% Diff in Cost Effectiveness
	-65.1
	-65.1
	-65.1
	-80.6
	-80.6
	-80.6

	% Diff in Incremental Cost Effectiveness
	-66.9
	-66.9
	-66.9
	-97.8
	-97.8
	-97.8



Conclusions: The mostly negative values in the tables above indicate that the costs involved in the application and operation of FC Bus is lower compared to the BE Bus. The negative values for the cost effectiveness (actual and incremental) show that it cost less to invest on FC Bus than on a BE Bus per ton of CO2 emission reduction. The negative IRR values (actual and incremental) when no subsidy is provided indicates that in terms of economic viability BE Bus would be better than FC Bus. However, if subsidies are applied, FC Bus is significantly more economically viable than BE Bus.


Base Case: Battery Electric Bus (Using Cleaner Electricity); Alternative Case: Fuel Cell Bus (Using 50-50 mix SMR-based and RE-based H2)

FC Bus vs. BE Bus (assume the same emission factor = 290 g CO2/km)

	Parameters
	No Subsidy
	With Subsidy

	
	100% Equity
	75% Equity
	50% Equity
	100% Equity
	75% Equity
	50% Equity

	NPV Project, US$
	(91,489.3)
	(84,377.9)
	(84,190.6)
	(46,659.4)
	(56,814.3)
	(60,793.8)

	NPV Annual Cost, US$
	(36,657.2)
	(30,670.9)
	(29,544.6)
	(70,209.8)
	(59,450.6)
	(57,426.1)

	Project IRR, %
	(14.8)
	(15.6)
	(21.7)
	8.3
	10.4
	14.7

	Total Cost per kilometer, US$/km
	(0.14)
	(0.12)
	(0.10)
	(0.27)
	(0.22)
	(0.18)

	Cost Effectiveness, US$/ton CO2
	(331.6)
	(248.7)
	(165.8)
	(596.1)
	(447.0)
	(298.0)

	Incremental Investment Economic Feasibility Analysis: Fuel Cell Bus vs. Battery Electric Bus

	NPV Incremental Project, US$
	(86,646.6)
	(82,953.7)
	(83,409.6)
	(46,659.2)
	(56,814.3)
	(60,793.8)

	NPV Incremental Annual Cost, US$
	(41,866.1)
	(35,029.4)
	(33,743.0)
	(80,186.9)
	(67,898.9)
	(65,586.6)

	Incremental IRR, %
	(17.8)
	(19.4)
	(27.0)
	484.5
	641.9
	958.6

	Incremental Cost Effectiveness, US$/ton CO2
	(580.4)
	(373.1)
	(165.8)
	(844.8)
	(571.4)
	(298.1)


						
Magnitude of Difference (FC Bus vs. BE Bus)

	Parameters
	No Subsidy
	With Subsidy

	
	100% Equity
	75% Equity
	50% Equity
	100% Equity
	75% Equity
	50% Equity

	% Diff in NPV Annual Cost
	-8.1%
	-7.4%
	-7.3%
	-22.2%
	-20.1%
	-19.6%

	% Diff in Total Cost per km
	-10.4%
	-9.7%
	-9.0%
	-30.3%
	-27.4%
	-25.1%

	% Diff in Cost Effectiveness
	-15.2%
	-15.2%
	-15.2%
	-52.9%
	-52.9%
	-52.9%

	% Diff in Incremental Cost Effectiveness
	-29.9%
	-26.8%
	-19.6%
	-96.2%
	-95.8%
	-94.7%



Conclusions: As in the previous case, the mostly negative values in the tables above indicate that the costs involved in the application and operation of FC Bus is lower compared to the BE Bus even if these are using clean electricity. The negative values for the cost effectiveness (actual and incremental) show that it cost less to invest on FC Bus than on a BE Bus per ton of CO2 emission reduction. The negative IRR values (actual and incremental) when no subsidy is provided indicates that in terms of economic viability BE Bus would be better than FC Bus. However, if subsidies are applied, FC Bus is significantly more economically viable than BE Bus.
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