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Executive Summary 

Energy performance contracting (EPC) is a mechanism to improve energy efficiency 

through retrofits in a comprehensive way, leveraging expertise, technology, and financing 

in a package that guarantees savings for the customer. The key element is that the energy 

savings repay the initial investment. Both the U.S. and China have large and growing 

EPC markets.  

Self-financed, shared-savings projects have dominated the Chinese EPC market during its 

early development. There are two main reasons for this: customer motivation and the 

structure of government incentives. China’s emerging economy and relatively low energy 

prices reduce the motivation of facility owners to invest in energy efficiency. Energy 

service companies have had to offer financing, which is at the heart of the shared-savings 

model. In most cases, energy service companies do not even get bank loans because of 

the high interest rates and limitations on loans to small and medium enterprises. This 

financing structure favors small, single-technology projects instead of deep savings from 

integrated solutions. Perhaps the existing government incentives in China for EPC 

projects are more important contributors to the dominance of shared-savings projects. 

Both the central and local governments are allowed to award incentive payments to 

energy service companies investing in eligible EPC projects based on the energy savings 

achieved. The national incentives are only applicable to shared-savings contracts, and the 

investor is the one to get reimbursed. Most provincial and local incentive programs also 

favor shared-savings contracts. This policy design further reinforced the large-scale 

adoption of the self-financed, shared-savings projects. 

As the Chinese EPC market develops, energy service companies want to expand the 

market beyond what they can finance with their working capital, and the market is 

evolving to include a greater number of contract types, financing, technology solutions, 

depth of retrofits, and measurement and verification (M&V) standards. In 2014, the 

Chinese National Development and Reform Commission, the U.S. Department of Energy, 

and the U.S. Department of State launched a bilateral EPC Initiative to expand market 

opportunities to collaborate and innovate on business models. The project partners 

include the Energy Service Company Committee of China Energy Conservation 

Association, the Pacific Northwest National Laboratory, the Lawrence Berkeley National 

Laboratory, and the U.S.-China Energy Cooperation Program. One element of this 

collaboration is to highlight innovations in pilot projects each year. Compared with 

projects in the market before the Initiative began, pilot projects feature innovations in 

contract type, financing, M&V, and other project aspects. These innovations helped the 

pilot projects overcome traditional market barriers and achieve deep savings with 

demonstrated feasibility and replicability. 

The Initiative included several joint assessments of the market and future directions. 

Importantly, based on these initial products, the industry decided to create a bilateral EPC 

Working Group, co-chaired by business leaders from each country. This working group 
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has created a platform for industry and government to discuss new ways of doing 

business. During meetings, the working group has collaborated on new M&V protocols 

and approaches, worked on new business models, and looked at options for expanding 

the market for retrofits in underrepresented sectors. The pilot project participants have the 

benefit of this body of work, and the matchmaking opportunities the working group has 

created. 

This report seeks to understand the impacts and lessons of the pilots projects recognized 

in 2015 and 2016, with particular attention on those scheduled for completion by 

December 2016. The evaluation draws on information from the pilot applications and 

structured phone interviews. Three projects received recognition at the U.S.-China 

Energy Efficiency Forum in 2015, and nine new projects were recognized in 2016, a 

three-fold increase. 

The 12 pilot projects recognized in 2015 and 2016 were designed to test out new 

approaches. Based on the criteria, the projects had to show innovations in contract model, 

financing structure, and/or M&V approach. Likewise, projects had to show significant 

energy savings (in percentage terms and in total facility size), and they had to involve 

integrated solutions affecting at least 3 systems.  

Overall, the 12 projects attracted 879 million CNY (135 million USD) in investment and 

are projected to save 67,000 metric tons of coal-equivalent (tce) in energy per year. They 

also are planned to result in 420,000 metric tons of reduction in annual carbon dioxide 

emissions, collectively. Investments cover a range of technologies, but upgrades to 

lighting, heating, ventilation, and air conditioning (also known as HVAC), metering, and 

controls dominate in the buildings sector, while heat and power production equipment, 

controls, and distribution pipes dominate in the industrial sector. 

As noted, the evaluation focuses primary attention on six pilots that were scheduled for 

completion by December 2016. These six include the following retrofit and upgrade 

projects: Shenzhen Center for Disease Control and Prevention (CDC), Beijing SK Tower, 

Tianjin Yujiapu Smart City, Xiamen Customs Building, Yingli Solar Plant in Baoding, 

and Jingneng Garden District Heating in Inner Mongolia. Among these six projects, the 

Tianjin Yujiapu Smart City Project is the largest in terms of investment (200 million 

CNY or over 30 million USD), and half of these projects are worth over 1 million USD 

each. On average, Chinese projects tend to range around 0.9 million USD in the buildings 

sector, 2.5 million USD in the industrial sector, and 1.9 million USD in the public 

infrastructure sector. Regarding energy savings, the largest of the six projects is the 

Jingneng Garden District Heating Project, with annual savings of 3,418 tce. The projects 

span many sectors, including industrial, public infrastructure and public and commercial 

buildings.  

The projects have many innovative features. For example, the Jingneng Garden District 

Heating Project involves a 20-year chauffage contract where the system operator could 

use future revenue to make deep retrofits to district heating supply and distribution 
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systems. The project is also interesting because it represents a model that could be scaled 

up across China. The Shenzhen CDC Project was the first public sector EPC project in 

Shenzhen awarded through competitive bidding. It also had hybrid financing and used an 

innovative monitoring approach. The Beijing SK Tower Project involved a short-term 

guaranteed-savings contract, which is a new model in China. It also used the International 

Measurement and Verification Protocol (IPMVP) and independent review by the host’s 

engineers. The Tianjin project involves retrofits of city infrastructure (advanced street 

lighting integrated with real-time urban data and Wi-Fi). The project involves public-

private partnership and a 10-year energy service agreement. The Xiamen Customs 

Building involves retrofits of 12 systems tracked using IPMVP. The Yingli Solar Plant is 

particularly noteworthy in its energy savings (37%) and its potential for replication. 

Learning from the pilot projects and the evaluation, we develop the following 

recommendations: 

 Incentives have played a major role in rapidly expanding the EPC and retrofit 

markets in China. The national and local governments may want to assess the 

design of current incentives to ensure that they can meet the needs of a changing 

market, with a diversity of contracting and financing structures. 

 High interest rates and lack of access to financing for small and medium 

enterprises are still challenging barriers. In the future, this pilot program may 

want to consider additional options for addressing these specific challenges. 

 Deep retrofits are also hard to achieve in part because of the financing costs. The 

Chinese government may want to consider working with industry to design 

incentives that would more closely target the barriers companies face regarding 

deep retrofits. 

 Public sector projects are growing. There are an increasing number of large public 

sector projects, but bundling of smaller projects is not yet happening on a large 

scale. There are also still some challenges regarding procurement and budgeting 

rules, which currently can make it laborious to sign an EPC and may restrict the 

ability of agencies to retain savings for repayment during the project period. 

China today has the largest EPC market in the world, and this sector is growing rapidly, 

presenting new opportunities but also new challenges for business. The U.S.-China EPC 

Initiative is bringing together industry, government and researchers to identify new 

approaches, build business opportunities, and recognize outstanding pilots. The pilots 

appear to have played a helpful role in at least two ways. First, they have allowed 

companies to collaborate and communicate to assess new models. Second, disseminating 

the information on successful models can help industry adapt and make customers feel 

more comfortable with the new models. 
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Evaluation of Energy Performance Contracting Pilot Projects: 

A Promising Way to Foster Deep Energy Savings in China 

Qing Tan, Meredydd Evans, Sha Yu 

1. Introduction 

Energy performance contracting (EPC)
1
 is a growing mechanism to achieve energy 

efficiency retrofits across multiple sectors. Energy service companies (ESCOs) and 

energy management companies (EMCs)
2
 agree to invest in retrofits with a client, also 

known as project host, such that the energy savings help repay the investment, and the 

payments are linked to actual energy saving performance (see Appendix A for energy 

efficiency in existing buildings and history of EPC in China). Both the U.S. and China 

have large EPC markets, though each country has its own approach with differences in 

business models, market focus, and level of technology integration. Given this 

background, the U.S. and China launched a series of pilot projects on energy performance 

contracting. The goals of these pilots are to encourage U.S. and Chinese businesses to 

obtain real-world experience in the other’s market using innovative, feasible business 

models alongside local practitioners. A second goal is to develop and share new 

approaches with customers to achieve deep retrofits, increase project size, and expand the 

market to new sectors. 

Since 2015, companies have been invited to submit pilot project proposals in annual 

opportunity calls. Projects that meet the evaluation criteria receive recognition at the 

U.S.-China Energy Efficiency Forum (EEF) each year (see Appendix B for a template of 

criteria in 2016 to evaluate candidate projects and select pilots). Pilots must involve 

business partners from both China and the U.S. to encourage exchange and learning. The 

project criteria emphasize deep retrofits integrating multiple technologies, as well as 

business model innovations that address the contract structure, financing, and/or 

measurement and verification (M&V) of energy savings. Innovation on business models 

(e.g. new contract models, public-private partnership financing, and third-party M&V) 

has a proven track record of helping companies achieve deeper retrofits and moving 

beyond single technology solutions. Contracting innovation can allow companies to meet 

a large number of market demands by finding different ways to structure investment, 

payments, and risk. Financing innovation can increase financing options and lower 

financing costs; it is closely tied to contract innovation. M&V is important because it is 

the metric used to determine performance, which in turn links energy savings to 

payments. M&V innovation facilitates deeper retrofits and customer satisfaction by 

addressing a wide range of potential operating conditions while ensuring accuracy.  

                                                           
1
 In this report, EPC refers to energy performance contracting or energy performance contract depending on 

the context. When referring to the latter, it often takes the plural form, i.e. EPCs for energy performance 

contracts. 
2
 ESCO and EMC are used interchangeably in this report. 
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The pilots are an integral part of a broader bilateral EPC Initiative
3
 that seeks to expand 

market opportunities for companies and expand the level of retrofits through 

collaboration and innovation on business models. The Initiative conducted several joint 

assessments, including a White Paper on the Chinese and U.S. EPC markets, a report 

with recommendations on policy and financing options, and a toolkit for ESCOs with 

resources from both economies. Importantly, based on these initial products, the industry 

decided to create a bilateral EPC Working Group, co-chaired by business leaders from 

each country. This working group has created a platform for industry and government to 

discuss new ways of doing business. During meetings, the working group has 

collaborated on new M&V protocols and approaches, worked on new business models, 

and looked at options for expanding the market for retrofits in underrepresented sectors. 

The pilot project participants have the benefit of this body of work, and the matchmaking 

opportunities the working group has created.  

This evaluation is designed to provide several types of insights, including: 

 The impact of the pilot projects; 

 How innovation in the pilots may allow business and government to expand 

retrofits or reach new market segments; 

 The challenges that pilot projects face and possible options for resolving these 

challenges; and 

 Feedback on improving the design of the pilot program overall. 

This evaluation focuses primary attention on six projects that were scheduled for 

completion by December 2016. We also provide highlights of the plans of an additional 

six retrofits that were recognized in October of 2016 and which are still under 

construction. This evaluation report is organized into sections describing the Chinese 

EPC market, the evaluation methodology, results and discussion, lessons learned, and 

conclusions. The results and discussion section includes in-depth examination of the 

individual pilots as well as an overall evaluation of the pilot projects’ contribution to 

market development. 

2. EPC Market in China 

The Chinese market for EPC projects has experienced dramatic growth in the past 20 

years. Total investment in EPC projects, for example, boomed from 1.3 billion CNY (0.2 

billion USD)
4
 in 2005 to 74 billion CNY (11.4 billion USD) in 2013 – an increase of over 

50 times in less than 10 years (EMCA & IFC, 2012; Evans et al., 2015). Government 

incentives for EPC projects have played an important role in this growth. The ESCO 

Committee of China Energy Conservation Association (EMCA) surveyed 874 EPC 

                                                           
3
 This bilateral collaboration is associated with the U.S.-China Climate Change Working Group’s energy 

efficiency in buildings and industry work stream.   
4
 An approximate currency conversion rate of 6.5 CNY per USD is used for all years across this report for 

informational purpose. 
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projects implemented between 2010 and 2011, and summarized the profile of EPC 

projects in China (Table 1). 

Table 1 Profile of EPC Projects in China, 2010-2011 

Sector 
 Industry (82%) 

 Building (15%); public infrastructure (3%; e.g. transportation) 

Contract type 

 Shared savings (66%) 

 Guaranteed savings (20%) 

 Energy service agreement
5
 and others (14%) 

Size (of 

investment) 

6.0-16.5 million CNY (0.9~2.5 million USD)
6
  

 By sector: industry > public infrastructure > building 

 By contract type: energy service agreement > guaranteed savings > shared 

savings 

Contract 

term 

4-12 years
7
 

 Energy service agreement (8-12 years) > shared savings (4-8 years) & 

guaranteed savings
8
 

Financing 

 ESCOs’ working capital funds majority of EPCs 

 Bank loans: 20% of total EPC funding; 18% of ESCOs have access 

 Other (negligible scale) 

Access to 

incentives
9
 

National incentives support shared savings with the following criteria
10

 

 ESCOs finance majority (70%) of project investment 

 Projects comply with recommended national standards for EPC 

 Projects achieve sector-specific energy savings requirements 

Technology 

Focus on individual technologies, less on technology integration 

 Industrial: equipment (e.g. boiler, heat/gas recovery, internal power 

supply) 

 (Commercial) building: lighting and heating, ventilation, and air 

conditioning (HVAC) 

M&V 

 Have standardized national M&V protocols, but lack of comprehensive 

M&V protocols 

 Lack of robust baseline 

 Need for reliable measuring equipment and institutional capacity 

Sources: EMCA & IFC 2012; Evans et al. 2015 

                                                           
5
 This contract type is also referred to as “outsourcing” in China. 

6
 Typical size of EPC projects in the U.S. ranges from 2 to 15 million USD. 

7
 Typical contract term in the U.S. ranges from 10 to 20 years. 

8
 Information on typical contract term of guaranteed savings between 2010 and 2011 is not available. 

9
 Incentive programs discussed in this report refer to project-based ones, not ESCO-based incentives (e.g. 

favorable tax treatment to eligible ESCOs), to focus on EPC projects themselves. 
10

 Several provinces and cities are providing incentives to contract models in addition to shared savings. 
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During its early development, the Chinese EPC market has benefited greatly from 

supportive policies. There have been policies promoting the development of EPC projects 

across different sectors since 2006. The Amended Energy Conservation Law of 2007 

explicitly includes a provision for “supporting the promotion of the EPC mechanism”. 

The Public Sector Energy Conservation Rules of 2008 allow public institutions to hire 

ESCOs to perform energy efficiency retrofits in public facilities using EPC. Following 

the adoption of those Rules, both the central and the local governments are allowed to 

award incentive payments to ESCOs investing in eligible EPC projects based on the 

energy savings achieved, with local governments required to match a minimum portion 

of the central-government incentives; some cities even provide incentives higher than the 

central government (Evans et al., 2015). The City of Shenzhen, for instance, matches an 

additional 120% of the national incentives (Shenzhen Finance Commission & Shenzhen 

Development and Reform Commission, 2011).  

The industrial sector comprises the dominant share of existing EPC projects in the 

Chinese market, reflecting industry’s role as the largest contributor to China’s economic 

growth. That said, contracts in the buildings and the public infrastructure sectors have 

been increasing recently. Between 2011 and 2013, the share of contracts in the buildings 

sector and public infrastructure sector increased from 15% to 21% and from 3% to 7%, 

respectively (EMCA, 2014; Evans et al., 2015). 

Compared with other project models, self-financed, shared-savings projects have 

dominated the Chinese market. There are two main reasons for this: customer motivation 

and the structure of government incentives. China’s emerging economy and relatively 

low energy prices reduce the motivation of facility owners to invest in energy efficiency. 

In order to win the projects, ESCOs have had to offer financing, which is at the heart of 

the shared-savings model. In most cases, ESCOs do not even get bank loans because of 

the high interest rates and limitations on loans to small and medium enterprises (SMEs). 

This financing structure favors small, single-technology projects instead of deep savings 

from integrated solutions. Perhaps even more importantly, though, the existing national 

incentives for EPC projects provided by the Chinese government are only applicable to 

shared-savings contracts, and the investor is the one to get reimbursed. Most provincial 

and local incentive programs also favor shared-savings contracts (Evans et al., 2015). 

This policy design further reinforced the large-scale adoption of the self-financed, shared-

savings projects. This is beginning to change, though, as ESCOs want to expand the 

market beyond what they can finance with their working capital. In 2013, 45% of EPCs 

in the market were shared savings, 42% were guaranteed savings, and 13% were energy 

service agreements and others (EMCA, 2014; Evans et al., 2015). 

As the Chinese EPC market develops, it is evolving to include a greater number of 

contract types, financing, technology solutions, depth of retrofits, and M&V standards. 

The pilot projects evaluated in this report demonstrate innovations in these areas and shed 

light on potential mechanisms to overcome market barriers. These innovative 

mechanisms also help better meet the needs of the growing number of clients.  
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3. Methodology 

This report reviews the pilot projects recognized in 2015 and 2016, and compares them to 

the goals set out in the criteria as well as the Chinese EPC trends in 2010 and 2011. This 

evaluation allows us to analyze how the pilot projects can help overcome constraints on 

the future growth of the market and change the market to generate greater energy savings. 

In addition, we take the feedback from the market into the design of criteria for selecting 

pilot projects, so the process is dynamic and the pilot projects are truly innovative 

compared to typical projects in the market. The pilot criteria have been updated annually 

since 2015 to reflect the improvement in the EPC market.
11

 As a result, 12 pilot projects 

were recognized during the past two years. These pilot projects demonstrate top 

performance among bilateral EPC projects
12

 and represent innovations that can help 

shape future development of EPC in China. 

Information on pilot projects was collected in two ways. First, we collected initial 

information from the pilot project applications submitted by project participants. This 

information contains details on project sector, scale, construction timeline, contract 

model, financing method, estimated energy savings, and M&V. Second, we followed up 

with project participants (i.e. ESCOs, hosts, technology and/or product suppliers, and 

financiers) through phone interviews after each project’s scheduled completion date. We 

used a structured set of interview questions to understand results and updates from the 

project application. The questions focus on 1) information about project results that is 

only available when retrofits are completed; e.g. actual savings achieved, access to 

incentives (as incentives are based on actual savings achieved), 2) challenges and/or 

successes encountered throughout the process, and 3) supplemental information that 

helps deepen understanding of the project’s impact; e.g. contract term, trade-offs between 

short payback period and deep retrofits, and other benefits in addition to energy savings. 

Considering the difference in perspectives of project participants, we designed two 

question templates – one for ESCOs, hosts, and suppliers, and the other for financiers 

(see Appendix C for templates of interview questions). According to project timelines 

specified in pilot applications, we contacted participants in six projects for phone 

interviews, selecting those projects that were scheduled to complete construction by 

December 2016. Due to changes in retrofit completion date, we ultimately interviewed 

participants in two completed projects and four projects underway (Table 2). 

 

 

 

                                                           
11

 See 2016 Pilot Project Criteria as an example at 

http://www.globalchange.umd.edu/data/epc/Pilot_Project_Opportunity_2016_ENG_CHN_final.pdf.  
12

 In order to be considered eligible for the pilot project selection, candidate projects must have 

participation from both countries, i.e. bilateral participation. 

http://www.globalchange.umd.edu/data/epc/Pilot_Project_Opportunity_2016_ENG_CHN_final.pdf
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Table 2 Overview of In-depth Interviews on Pilots 

Note: several interviewees indicated that opinions expressed in the interviews were those of their own, and 

did not represent the stance of their affiliations. 

We evaluate these six pilots individually for in-depth study of innovations that address 

different project needs as well as traditional market barriers. We also discuss how the 

overall trends in the 12 pilots (including the six pilots evaluated) can help shape future 

market change in China. Finally, we come up with lessons learned from the pilots and 

EPC Initiative and develop recommendations for the future growth of EPC market in 

China.  

4. Results and Discussion 

We examine 12 pilot projects recognized in 2015 and 2016. We first assess the pilot 

projects individually and study how innovations address market barriers in specific cases. 

Then we review them as a group and explore how pilot projects could benefit the market 

by informing directions of market change in the future. Section 4.1 provides a deep dive 

Project 
Affiliation of Interviewee 

Role 
Interview 

Date 

Shenzhen Center for 

Disease Control and 

Prevention (completed) 

Coolead ESCO Apr. 28, 2016 

Johnson Controls supplier May 6, 2016 

Pudong Development Bank, 

Shenzhen Branch 
financier Feb. 14, 2017 

Shenzhen Center for Disease Control 

and Prevention 
host Feb. 19, 2017 

Beijing SK Tower 

(completed) 

Johnson Controls ESCO May 6, 2016 

MayAir China supplier May 20, 2016 

Tianjin Yujiapu Smart 

City 
High-Trend 

ESCO and 

supplier 
Mar. 9, 2017 

Xiamen Customs 

Building 
CNSECOM ESCO Feb. 28, 2017 

Baoding Yingli Solar 

Plant 
Century Microentropy ESCO Feb. 26, 2017 

Inner Mongolia 

Jingneng Garden 

District Heating 

KRSD ESCO Feb. 28, 2017 
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into the six projects reviewed via phone interviews, and 

Section 4.2 summarizes the overall outcomes and impacts of 

the 12 pilot projects with reference to previous market trends 

and the goals set out in the pilot criteria.
13 

 

4.1 Pilot Project Case Studies 

4.1.1 Shenzhen Center for Disease Control and Prevention 

(CDC) 

Following the local government’s promotion of energy 

efficiency and EPC in public facilities, the Shenzhen CDC 

hired the Shenzhen Coolead Industry Co. Ltd. to conduct 

energy efficiency retrofits using EPC (Box 1). This project is 

the first EPC in Shenzhen’s public buildings sector through 

open bidding. Here is a summary of its qualifications as a 

pilot project in 2015 (see Appendix B for the pilot criteria 

template for project selection
14

). 

 Sector: public building 

 Scale: 41,800 m
2
  

 Retrofit systems: five systems 

 Participation: ESCO, host, and financier from China; 

supplier from the U.S. 

 Energy savings: estimated 27% and achieved 32% 

 Financing: 60% from a commercial bank loan for five 

years and 40% from ESCO (which was soon repaid 

with a government incentive) 

 Innovations: 1. first public building EPC in Shenzhen 

through open bidding; 2. hybrid financing, which was 

relatively rare on the market at the time; 3. post-

retrofit online-to-offline (O2O) service that helps 

achieve maximum energy savings 

Public sector retrofits until recently had been rare in the 

Chinese market. This is changing with growing understanding 

                                                           
13

 Project information hereafter is from the pilot project applications 

submitted by project participants in 2015 and 2016 and the phone 

interviews conducted in 2016 and 2017 (Table 2). 
14

 We attach the most recent criteria template (2016) as an example. 

Compared to the 2015 criteria, the 2016 criteria adjusted the energy 

savings requirements to better differentiate pilot projects from current 

market trends.  

Box 1: Shenzhen CDC Project 

Information 

This project adopted an eight-year 

shared-savings contract to retrofit 

six buildings in the CDC complex 

with improvements in five systems, 

including lighting, energy metering 

and monitoring, HVAC, solar hot 

water, and energy management 

platform. The ice-storage technology 

provided by Johnson Controls 

played an important role in the 

energy savings. 

Of the 4.39 million CNY (0.68 

million USD) total investment, 60% 

was from the Pudong Development 

Bank with a five-year receivable-

based loan. A receivable-based loan 

allows the borrower (the ESCO) to 

use the customer’s future payments 

as collateral. 

The contract specified the sharing of 

savings between the ESCO and the 

host to be 9:1 in the first five years, 

moving to 8:2 in the last three years. 

The energy savings were measured 

and verified by metering and 

comparing with the baseline of the 

three preceding years’ energy use 

average. 
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of the benefits and strong governmental promotion. China has been promoting EPC in the 

public sector since 2008; however, existing budgeting and accounting rules for Chinese 

public institutions limit their interest and ability to carry out EPC projects.
15

 Shenzhen is 

host to many EPC projects and project innovations; it was also one of the first-round pilot 

cities selected by the national government in 2011 to participate in an initiative on energy 

efficiency retrofits in public buildings.
16

 In addition to matching the national incentives 

for EPC projects and public building retrofits, the Shenzhen government published an 

Action Plan for Public Sector EPC in Shenzhen in 2012. The Action Plan sets targets and 

provides guidelines for EPC projects in Shenzhen’s public facilities, covering topics 

ranging from bidding to contract close out. The Action Plan also allows public facilities 

to fully or partially retain their savings from EPC, depending on the amount of the 

savings (Shenzhen Government Offices Administration, Shenzhen Development and 

Reform Commission, & Shenzhen Finance Commission, 2012). Public institutions in 

Shenzhen have since been actively participating in EPC projects. 

The CDC Project greatly benefited from Shenzhen’s supportive policies. The ESCO on 

this project, Coolead, is one of the first ESCOs in China and it has thrived as a result of 

such a conducive environment in Shenzhen.
17

 As the first public building EPC in 

Shenzhen through open bidding, the CDC has in turn played an important role in shaping 

the understanding of benefits from public sector EPC. It was recognized as a 

Demonstration Public Institution for Energy Efficiency by the Chinese government in 

2015. The U.S.-China EPC Initiative helped facilitate this project as a venue where the 

ESCO and the host were able to connect with Johnson Controls, which has expertise in 

ice storage technologies needed for the project. This later made a key contribution to the 

project’s energy savings. The bilateral participation also became a critical component of 

the project’s eligibility as a U.S.-China EPC pilot project recognized at the EEF of 2015, 

generating high-profile international impact in addition to domestic exposure. 

The project was able to receive a five-year loan from the Pudong Development Bank, 

which provided 60% of its total investment. In cooperation with the Asian Development 

Bank, World Bank, and Agence Française de Développement, Pudong Development 

Bank has been managing a series of loan products called green credits to support energy 
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 The Public Sector Energy Conservation Rules of 2008 require public institutions to develop a series of 

energy performance indicators (e.g. energy use per m
2
) to determine their budget for energy use payments. 

This gives the institutions little flexibility in being able to pay ESCOs or otherwise invest in retrofits. In 

addition, the Chinese government energy budget is determined by the actual expense of the previous year, 

which disincentivizes public institutions from investing in EPC projects as they are not able to retain the 

savings for EPC payments (Evans et al., 2015). 
16

 Starting in 2011, the Ministry of Housing and Urban-Rural Development has been selecting rounds of 

pilot cities based on city applications to conduct and demonstrate energy efficiency retrofits in public 

buildings. Pilot cities receive grants from the Ministry of Finance to support the work and should achieve 

related targets defined by the Ministry of Housing and Urban-Rural Development. The other first-round 

pilot cities are Tianjin and Chongqing. One year later, Shanghai was also included as a pilot city.  
17

 Apart from projects with government facilities, Coolead is also interested in expanding its EPC business 

in other public facilities, e.g. hospitals, which have a huge potential market of 14 million m.
2
 However, this 

could be difficult as the operations in hospitals are increasing from year to year in terms of occupants, 

equipment, and floor space. New approaches to M&V are essential in such rapidly evolving markets. 
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efficiency projects, including EPC, since 2011. The Bank prioritizes energy efficiency 

projects when deciding to issue loans, and it offers favorable interest rates to these 

projects. However, not all ESCOs have access to such loans; the Bank scrutinizes ESCOs’ 

details and project contracts to verify they have a solid repayment ability. The Bank also 

conducts regular checks of ESCOs’ balance sheets and project payments after the loans 

are issued. Coolead, for example, has been in the ESCO industry for 20 years and it has a 

large portfolio of successfully completed projects. The Pudong Development Bank’s 

Shenzhen Branch has been collaborating with Coolead and supporting its EPC projects 

with loans for both single and bundled projects since 2011. The loan to the Shenzhen 

CDC Project, for instance, is part of a loan issued as part of a larger project bundle. 

Although Coolead paid for 40% of the investment cost in this project on its own at the 

beginning, it was able to receive subsidies from the local government. For project with 

energy efficiency retrofits in public buildings that achieve 20% or higher energy saving 

levels per m
2
, the Government of Shenzhen provided subsidies to the investor of the 

project (Finance Commission of Shenzhen Municipality, 2013). These subsidies 

accounted for the 40% of the initial cost, meaning they fully covered Coolead’s 

investment. The careful planning and coordinated leveraging of relevant government 

policies reduced the financial burden on Coolead, allowing it to get its investment repaid 

quickly, which in turn enabled the ESCO to expand its business and pursue more EPC 

projects in the market. 

Regarding the actual versus planned energy savings, Coolead was conservative in 

estimating the energy savings before the retrofits. An important factor in Coolead 

exceeding expectations was their O2O service after the retrofits, meaning Coolead 

monitored real-time energy use of the Shenzhen CDC remotely on its energy 

management cloud platform, and it staffed an on-site energy management office in the 

CDC (Figure 1). Once the cloud 

platform identifies an issue with 

CDC’s energy use (e.g. need for 

equipment maintenance and/or 

unexpectedly large energy use), it 

notifies the on-site office to help the 

CDC’s operations team address it in a 

timely and professional manner. The 

on-site office also organized training 

for the operations team to build 

capacity of energy efficiency 

improvement. Many EPC projects in 

China pay great attention to the 

technology solutions for energy 

efficiency retrofits, but overlook the energy savings potential from operations and 

maintenance after the retrofits. The building operations team is, in most cases, 

independent from the energy performance contract, and may not have strong awareness 

about energy efficiency. As a result, the energy savings potential with installed 

Figure 1 CDC Energy Management Office 

Source: Coolead 



 

10 

 

Figure 2 Beijing SK Tower 

Source: SK 

Box 2: Beijing SK Tower 

Project Information 

When the HVAC system of the 

Beijing SK Tower malfunctioned 

and the supplier of its building 

management and automation system 

stopped servicing the Chinese 

market, the host hired Johnson 

Controls for retrofits. This short-

term, guaranteed-savings project 

was ultimately funded by the host, 

Beijing Jincheng Real Estate Co. 

Ltd, with the investment cost of 24.4 

million CNY (3.8 million USD). 

However, during the 18-month 

construction time, the investment 

cost was partially covered by 

Johnson Controls upfront, who did 

not get its final payment until an 

independent review verified the 20% 

guaranteed savings. That is, when 

retrofits were completed, the project 

partners measured and verified the 

energy savings using the 

International Measurement and 

Verification Protocol (IPMVP), and 

the savings were verified again by 

the host’s engineers independently 

before the host made the final 

payment to the ESCO. 

The retrofits featured integrated 

energy savings solutions including 

1) a new building management 

system, 2) sensor-controlled, energy 

efficiency air handling units, 3) 

energy-saving control logic 

integrated with independent control 

platform for HVAC plant, 4) 

humidifiers and new air handling 

units to improve indoor air quality, 

and 5) a comprehensive energy 

management system. 

 

equipment and measures is not realized to the maximum extent 

possible. While the O2O model adopted by Coolead has 

advantages for operations efficiency, it can be costly in terms 

of staffing. Learning from the CDC Project, ESCOs and hosts 

can benefit by paying more attention to operation efficiency, 

but there may be options of doing this in a more sustainable 

way, for example, conducting carefully designed training 

sessions for the operation teams of retrofitted facilities. 

To measure and verify energy savings, the project partners 

metered the actual energy use after the retrofits to compare 

with the baseline. The baseline was derived from the average 

metered energy use of the preceding three years. This M&V 

approach was agreed upon by the ESCO and the host, but it 

carries risks if there are any operational changes in the facility 

during the contract term (e.g. a need to increase staff, 

computers, or operating hours). Coolead’s on-site office could 

partially help mitigate that risk, which has so far worked well 

in this case; however, if any problem does arise in the eight 

years of the contract term, then that could affect project returns 

and companies’ willingness to implement such long-term 

contracts in the future. 

4.1.2 Beijing SK Tower 

The SK Tower is a 40-story landmark building located in the 

Central Business District of Beijing (Figure 2). It is a mix-use 

building consisting of parking lots, shopping area, and office 

space home to many Fortune 500 companies. The building 

host, Beijing Jincheng Real Estate Management Co. Ltd, hired 

Johnson Controls for retrofits using an EPC (Box 2). The 

project’s profile as a U.S.-China EPC pilot project in 2015 is 

shown below. 



 

11 

 

“As a well-known commercial complex in World Trade Center CBD, SK is keen on creating a 

great building for occupants. Experts from Johnson Controls helped us achieve this vision with 

comprehensive retrofit solutions …... and even brought about cost and energy savings of up to 

20 percent,” concluded Yoo Sungchul, Operations Manager, SK Tower. 

 Sector: commercial building 

 Scale: 106,000 m
2
 

 Retrofit systems: five systems 

 Participation: ESCO from the U.S.; host and supplier from China 

 Energy savings: 20% 

 Contract type: short-term guaranteed savings 

 M&V: using the International Measurement and Verification Protocol (IPMVP) 

and independent review by the host’s engineers 

 Innovations: 1. innovative short-term guaranteed savings; 2. rigorous M&V 

approach; 3. additional benefits of indoor air quality improvement  

The investment size of the SK Tower Project (24.4 million CNY) is four times the 

average size of EPC projects in the Chinese buildings sector between 2010 and 2011 

(Evans et al., 2015), which means that the financing structure is particularly important. 

The project adopted a short-term guaranteed-savings contract and was funded primarily 

by the host, with the ESCO providing initial financing for the portion equal the value of 

the savings it guaranteed. After the retrofits, the project partners measured and verified 

the energy savings using IPMVP. Johnson Controls did not receive its final payment from 

the host until the host’s engineers independently reviewed and verified the energy savings. 

This contract and financing structure enables the ESCO to receive fast payment from the 

host, while also ensuring the level of savings for the host to cover its debt in the EPC 

project. In most guaranteed savings projects, there is external financing, but in this case, 

the host chose not to access external financing because of the interest costs. 

Source:(Johnson Controls, 2015) 

Apart from energy efficiency improvements, the project provided two additional benefits. 

First, it improved the indoor air quality in the building with MayAir’s air handling 

technologies (MayAir is the Chinese supplier in the project). Indoor air quality has 

recently become a big concern in Chinese cities, especially in Beijing. MayAir valued 

this project as an opportunity to build a cooperative relationship with Johnson Controls, 

an international expert in HVAC technologies. Second, the project helped the Beijing SK 

Tower win multiple types of recognition that expanded the project’s influence. The 

building received the Leadership in Energy and Environmental Design (LEED) 

certification as a retrofit. The Beijing government also recognized it after the retrofit as a 

Demonstration Energy Efficiency Building and issued a 3 million CNY (0.5 million USD) 

grant to the host. The SK Tower is a landmark building in Beijing, which further raises 



 

12 

 

the profile and helps in building customer awareness of EPC 

projects, particularly for large skyscrapers, which can have 

unique challenges. Adding to all these impacts, the project 

was recognized as a U.S.-China EPC pilot project at the EEF 

in 2015, broadening the exposure of its business model on an 

international platform. 

4.1.3 Tianjin Yujiapu Smart City 

Yujiapu lies in the center of the Binhai New District in Tianjin. 

The district consists of a mix of commercial and residential 

buildings as well as tourist destinations. The national 

government selected this district to develop the first 

demonstration of an Asia-Pacific Economic Cooperation 

(APEC) Low-Carbon Town in China. The Yujiapu 

Administration viewed this as a chance to build a 

comprehensive smart and energy-efficient urban district, and 

hired the Tianjin High-Trend Landscape Engineering Co. Ltd. 

to lead the Yujiapu Smart City Project with EPC integrated as 

part of the contract (Box 3). An overview of the project’s 

eligibility as a U.S.-China EPC pilot project in 2015 is listed 

below. 

 Sector: public infrastructure
18

 

 Scale: 200,000 m
2
 

 Retrofit systems: four systems 
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 This is a public infrastructure project, however, the pilot project criteria 

in 2015 did not specify requirements for public infrastructure projects; 

therefore it was assessed against the requirements for public buildings for 

the purpose of pilot selection. This contributed to the improvement of the 

criteria in 2016, which included public infrastructure as a specific project 

sector and clarified requirements for projects in this sector. 

Figure 3 Example Functions of Smart Lights 

Source: 

weather 
monitoring 

real-time 
traffic 

emergency 
lane 

occupancy 

parking 
availability 

Box 3: Tianjin Yujiapu Smart 

City Project Information 

This project falls under the 

framework of a smart city 

development project, and leverages 

200 million CNY (30.8 million 

USD) via public-private partnership 

(PPP). The project is still underway 

and completion is expected in May 

2017, with additions beyond the 

original proposal supported by the 

government. The estimated energy 

savings could be up to 51%, without 

factoring in the project 

modifications. 

Various smart city functions are 

built into the lighting infrastructure, 

including Wi-Fi, weather 

monitoring, and a cloud data 

platform offering real-time analysis 

of traffic and parking availability 

(Figure 3). GE Current provides part 

of the key technologies in lighting, 

their first project in Asia. The EPC 

is integrated in the contract, with the 

rated power of lighting infrastructure 

used to calculate estimated energy 

savings. During the 10-year contract 

term, regular payments including 

those for the EPC portion of the 

contract will be made from the host 

to the ESCO, and the Tianjin 

government will also pay for the 

utility bills of the infrastructure. 
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 Participation: ESCO, host, financier, and one supplier from China; the other 

supplier from the U.S. 

 Energy savings: 51% (across affected systems) 

 Contract type: energy service agreement for 10 years 

 Financing: public-private partnership (PPP) 

 Innovations: 1. EPC integrated into smart city project; 2. PPP financing; 3. long-

term energy service agreement; 4. deep energy savings 

Source:(Hayes, 2016) 

The ESCO in this project, the Tianjin High-Trend Energy Management Co. Ltd., is an 

energy service branch derived from its parent company, the Tianjin High-Trend 

Engineering Co. Ltd. The parent company is an engineering expert in green LED lighting 

and served as a supplier of the project. The other supplier, GE Current, contributes its 

smart lighting technologies. With this business model, High-Trend offers both smart city 

development and energy savings as services to its customer, the Tianjin Innovative 

Finance Culture and Technology Development Co. Ltd. This enables an unprecedented 

project size (200 million CNY) and access to the PPP financing: part of the investment is 

from the Smart City Special Fund owned by the Tianjin government, and the rest is from 

external private financiers through a government financing platform. The project host 

will make quarterly or semi-annual payments to High-Trend for the services High-Trend 

delivered including the EPC part. Within the 10 years’ contract term, the Tianjin 

government will pay for the utility bills of the infrastructure. The project is well 

positioned to enjoy considerable exposure and impact; many city governments and 

enterprises, both domestic and international, visited Yujiapu to learn of their successes. 

Chinese companies with energy efficiency technologies like High-Trend are taking steps 

to expand their business linked with EPC. This helps streamline the project procedures 

and reduces coordination costs. It also gives companies advantages in project bidding and 

negotiation with the clients, as they are providing multiple services in one contract. There 

is, however, potential for further improvement in the Tianjin Yujiapu Smart City Project. 

"The intelligent LED deployment, the first of its kind in Asia …… will propel benefits and 

outcomes for residents and position Tianjin a leader in forward-thinking technology," says Li Bo, 

chairman of the board of Tianjin Innovative Finance Investment Co., Ltd, the city's investment 

partner. 

“We look forward to continued partnership with Tianjin and its partners in the deployment of 

open, digital infrastructure that can be used for a variety of outcomes …… As the first in Asia to 

install our intelligent LEDs, Tianjin has proven itself as a progressive leader in digital adoption 

that holds benefit for many across the community,” says John Gordon, GE Current’s Chief 

Digital Officer. 

 

 



 

14 

 

The project uses a simple M&V approach for the energy 

savings; the project partners used the rated demand of the 

old and new equipment to calculate estimated energy 

savings. The rated demand is conditional on a series of 

parameters (e.g. the voltage), so the actual savings are very 

likely to be different from the estimated. The contract lacks 

specification in how the project partners will verify the 

actual savings, and does not consider possible changes and 

adjustments to the baseline. This recalls the need for 

adopting rigorous, internationally accepted M&V standards 

like IPMVP. Looking ahead, High-Trend is hoping to 

replicate the model to more neighborhoods in the Yujiapu 

area and potentially to projects beyond the area, where they 

may be able to scale up the success and learn from previous 

experience to enhance the robustness of the energy savings 

using standard M&V approaches. 

4.1.4 Xiamen Customs Building 

As one of the second-round pilot cities selected by the 

Chinese government in 2015 for energy efficiency retrofits 

in public buildings,
19

 Xiamen is actively promoting energy 

efficiency retrofits in public facilities. Xiamen Customs 

hired Shenzhen CNSECOM Tech Co. Ltd to conduct 

retrofits in its buildings using EPC (Box 4). The list below 

summarizes project elements that made it a qualified U.S.-

China EPC pilot project in 2016. 

 Sector: public building 

 Scale: 60,000 m
2
 

 Retrofit systems: 12 systems 

 Participation: ESCO and host from China; supplier 

from the U.S. 

 Energy savings: 24% 

 Financing: self-financed with special company fund 

 M&V: using IPMVP 

 Innovations: 1. integrated retrofits affecting 12 

systems; 2. innovative financing; 3. rigorous M&V standard; 

4. O2O service after retrofits 
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 This is the same initiative under which Shenzhen was selected as one 

of the first-round pilot cities in 2011. The other second-round pilot cities 

are Qingdao, Jinan, Fuzhou, Xining, Harbin, and Baise. 

Box 4: Xiamen Customs 

Building Project Information 

The Xiamen Customs Building and 

its accommodation center have 

60,000 m
2
 in office and 

accommodation space. The project 

adopts a shared-savings model with 

a five-year contract term. The 

ESCO, Shenzhen CNSECOM, fully 

funds the project cost of 2.45 million 

CNY (0.38 million USD) using its 

special company fund. CNSECOM 

will receive 70% of the value of the 

actual energy savings in the first 

year of operation, 80% in the 

following two years, and 60% in the 

last two years. The rest of savings 

belong to the host. 

The project uses metered energy use 

from the previous year (5.8 million 

kilowatt-hours) as the baseline for 

energy savings. After an on-site 

survey and energy data analysis, the 

ESCO and the host reached 

agreement on integrated solutions to 

retrofit 12 building systems 

including HVAC, lighting, elevators, 

service hot water, curtain walls, and 

boilers, among others. The project is 

under construction, and the ESCO 

estimated the energy savings to be 

around 24%. The project will use 

IPMVP to measure and verify the 

savings. 
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This project is developed under the Xiamen government’s promotion of public building 

EPCs, and features integrated building energy efficiency solutions that cover 12 systems 

(Figure 4). The project will use IPMVP for M&V once completed. The comprehensive 

technology suite and the use of IPMVP to assess savings allow the ESCO and the host to 

agree on deeper retrofits than are possible in most buildings sector projects in China. 

Note: according to Mr. Wenli Yu, co-lo IDCs are the data centers not for internal use but for enterprises to 

co-locate their servers in shared spaces such as CenturyLink, Digital Realty, Quest, Equinix, etc. 

Although funded by the ESCO, the project still has some unique aspects in its financing. 

Based in Shenzhen, CNSECOM is one of China’s first ESCOs having developed from 

Shenzhen’s supportive policies and conducive environment for EPCs. CNSECOM 

adopted various financing methods to accommodate the needs of different projects it led. 

In this case, the project host has limited access to external financing, and as a public 

institution, the host is not able to pay the upfront costs. CNSECOM, a AAA-rated 

company,
20

 utilizes capital from a special company fund financed by its shareholders. 

The fund works like a bank loan, where it lends to the ESCO and receives repayments in 

a pre-agreed period of time. The interest rate with this approach is often lower than that 
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 In China, nationally accredited agencies do the credit rating for enterprises. The rating ranges from AAA 

to D, with AAA representing the most creditworthy enterprises. 

Figure 4 Xiamen Customs Building 

Lighting (a) and HVAC End-use Control (b) 

Source: CNSECOM 

"As a group of experts in the control, monitoring, and maintenance of network carrier/operator 

and enterprise data centers and co-lo IDCs for over 20 years, Archimedes Controls is able to 

contribute to the development of the energy management platform for the Xiamen Customs 

Building Project. Having built good connections with CNSECOM and the public sector in Xiamen 

through this project, we look forward to future business opportunities of energy efficiency 

projects in Xiamen and other cities in China," says Wenli Yu, Chief Executive Officer of 

Archimedes Controls Corp., the U.S. supplier for Xiamen Customs Building Project. 
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of an external bank loan.
21

 This is not a rare model in China, 

since in many cases, shareholders have ample capital and they 

feel they can enjoy a good return by investing into a special 

fund that the company can tap. It also reinforces the ESCO’s 

ability to maintain liquidity with its working capital, and 

allows the ESCO to operate more EPC projects 

simultaneously.  

4.1.5 Yingli Solar Plant in Baoding 

Due to the inefficiency of its chiller system, Yingli Solar 

(China) Co. Ltd hired Beijing Century Microentropy Science 

and Tech Corp. for retrofits via EPC in one of its plants in 

Baoding (Box 5). Here is a brief of the project as a U.S.-China 

EPC pilot project in 2016. 

 Sector: industry 

 Scale: 6,400 tce 

 Retrofit systems: three systems 

 Participation: ESCO, host, and two suppliers from 

China; one supplier from the U.S. 

 Energy savings: 37% (average across affected systems) 

 Innovations: 1. extent of savings; 2. great potential for 

replicability in other Yingli Solar plants 

Yingli Solar is a major player in the Chinese solar power 

market, and has manufacturing plants across China. If the EPC 

project with the Baoding plant works well as planned, Beijing 

Century Microentropy may have the chance to lead more of 

Yingli Solar’s EPC projects in the future. This could not only 

help Yingli Solar plants improve energy efficiency and system 

stability, but also reinforce Yingli Solar’s efforts at clean 

energy production. There is, however, potential for 

improvement in the M&V approach adopted in this project. 

Although the project partners will review monthly metering 

after the retrofits to ensure accuracy and compare with the 

previous year to measure energy savings, the project does not 

adopt M&V protocols that consider possible changes to the 

baseline. The use of a standard M&V protocol, e.g. IPMVP, 

could add to the robustness of the energy savings from this 

project. 
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 According to the interviewee from CNSECOM, the annual interest rate 

of their special company fund is normally 6-8%, compared with 10% or so 

of a typical bank loan in Xiamen for EPC projects. 

Box 5: Baoding Yingli Solar 

Plant Project Information 

The retrofits in this project focus on 

heat recovery, smart HVAC 

controls, and an energy management 

system. Beijing Century 

Microentropy provides all the 

investment cost, 4.5 million CNY 

(0.7 million USD), for the project, 

and the project utilizes a three-year 

shared-savings contract. 

Before the retrofits, the affected 

systems consumed 6,400 tce per 

year, and they are estimated to use 

37% less energy on average after 

retrofits. When the work is 

completed, the project will use 

monthly metering and comparison 

with the previous year to measure 

and verify the energy savings. 
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4.1.6 Jingneng Garden District Heating in Inner Mongolia 

In northern China, district heating often runs for a long period 

of the year, and there is a need for efficiency improvement in 

the heating systems. This offers great potential for savings. In 

Inner Mongolia where the heating season lasts for six months 

each year, the heating system of the Jingneng Garden District 

is undergoing retrofits led by Beijing KRSD Heating 

Investment Co. Ltd (Box 6). The list below shows how the 

project met the criteria to become a U.S.-China EPC pilot 

project in 2016. 

 Sector: public infrastructure 

 Scale: 11,400 tce 

 Retrofit systems: three systems 

 Participation: ESCO, host, and financier from China; 

suppliers from the U.S. 

 Energy savings: 30% 

 Contract type: chauffage
22

 for 20 years 

 Innovations: 1. Chauffage contract; 2. 20-year term, 

allowing for deep retrofits; 3. third-party financing; 4. 

district heating renovations with potential for 

replication 

The Jingneng Garden District Heating Project falls under the 

public infrastructure sector. Chauffage is common in district 

heating systems in Europe. It can work well in this sector 

because it links the energy efficiency retrofits with operation 

of the network. This contract type often comes with relatively 

long contract terms because public infrastructure projects 

feature deep retrofits and thus require long payback period. 

According to the interviewee from KRSD, the ESCO values 

deep retrofits and has a history of doing long-term utility 

projects (with contracts of up to 30 years). The ESCO is able 

to receive a subsidy for clean energy heating supply projects 

of 0.8 CNY (0.12 USD) per m
3
 of gas purchased for heating, 

which adds to the economic benefits from savings of the 

project. If the project model proves to be successful, it is 

highly likely to be widely replicated in northern China, where 

there is a growing call for energy-efficient heating supply.
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 This contract type is similar to energy service agreement, except that 

chauffage is usually on the supply side and energy service agreement is 

often on the demand side. 

Box 6: Inner Mongolia 

Jingneng Garden District 

Heating Project Information 

The Jingneng Garden District has 

104,000 m
2
 of residential floorspace 

and 8,000 m
2
 of commercial 

floorspace. All of the 8.5 million 

CNY (1.3 million USD) investment 

is provided through third-party 

financing with a three-year term. To 

improve energy efficiency and 

enhance system stability, the 

retrofits focus on the boiler, 

distribution pipes, and the control 

platform. 

During the 20-year contract term of 

the chauffage model, KRSD will 

serve as a heating service provider, 

collecting heating fees from end 

users at a pre-agreed price and 

operating the heating system. The 

project targets energy savings of 

30% in the affected systems. In the 

first heating season after retrofits, 

the ESCO will measure energy use 

according to the recommended 

national standard of M&V, GB/T 

28750-2012, to compare with 

baseline energy use and determine 

the actual savings. 
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KRSD has also established a strategic partnership with the U.S. Boehmer Group (China). In 2015, Boehmer signed a strategic 

cooperation agreement with Tridium, a company owned by Honeywell. Under this agreement, Boehmer and Tridium would jointly 

develop Boehmer-branded intelligent heat supply controls based on the software and hardware platform of Honeywell. The two 

companies were committed to improving operational energy efficiency of existing heat supply systems in China. Working together 

with Boehmer and Tridium, KRSD could make a significant contribution to improving the energy efficiency of the heating supply in 

northern China. 

4.1.7 Summary of Pilot Projects Evaluated 

We summarize key information of the six pilots evaluated in Table 3 (see Appendix D for impacts of the other six pilots)
23

. It is 

estimated that the six evaluated pilot projects could generate annual energy savings of 5,400 tce and reduce emissions of 47,000 metric 

tons (mt) of carbon dioxide (CO2) per year. With the two completed projects, i.e. Shenzhen CDC and Beijing SK Tower, 700 tce of 

energy savings have been realized and 4,700 mt of CO2 emissions have been reduced per year. 

Table 3 Impacts of the Six Projects Evaluated 

Project Shenzhen CDC Beijing SK Tower 
Tianjin Yujiapu 

Smart City 

Xiamen Customs 

Building 

Yingli Solar Plant 

in Baoding 

Jingneng Garden 

District Heating 

Sector Public building 
Commercial 

building 

Public 

infrastructure 
Public building Industrial facility 

Public 

infrastructure 

Scale 41,800 m
2
 106,000 m

2
 200,000 m

2
 54,424 m

2
 6,397 tce (system) 111,700 m

2 
 

Size 
4,390,000 CNY 

(675,385 USD) 

24,400,000 CNY 

(3,753,846 USD) 

200,000,000 CNY 

(30,769,231 USD) 

2,450,000 CNY 

(376,923USD) 

4,500,000 CNY 

(692,308 USD) 

8,489,200 CNY 

(1,306,031 USD) 

Annual 

Energy Use 

before 

Retrofit 

887 tce  2,085 tce 112 tce (system) 713 tce 6,397 tce (system) 11,394 tce (system) 
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 The other six projects were scheduled for completion after December 2016 and were thus not assessed in depth in this evaluation. 
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Project Shenzhen CDC Beijing SK Tower 
Tianjin Yujiapu 

Smart City 

Xiamen Customs 

Building 

Yingli Solar Plant 

in Baoding 

Jingneng Garden 

District Heating 

Energy 

Savings 
24

 
32% 20%  51% 24% 

37% (system 

average) 
30% 

Estimated 

Annual CO2 

Reduction 

1,472 mt 3,225 mt 423 mt 752 mt 9,458 mt 31,890 mt 

Innovations 

1
st
 public building 

EPC in Shenzhen 

through open 

bidding; hybrid 

financing; more 

actual savings than 

estimated due to 

O2O service after 

retrofits  

Short-term 

guaranteed-savings 

model; IPMVP and 

independent M&V 

review by host; 

indoor air quality 

improvement 

EPC integrated with 

smart city project; 

PPP; energy service 

agreement; deep 

energy savings 

Integrated retrofits 

(12 systems); 

financing through 

special company 

fund; IPMVP; post-

retrofit O2O service 

Extent of energy 

savings; 

replicability 

Chauffage model; 

long contract term 

allowing for deep 

retrofits; third-party 

financing; 

replicability 

 

Participants 

Shenzhen CDC; 

Coolead; JCI
25

; 

Pudong 

Development Bank 

Beijing Jincheng 

Real Estate 

Management; JCI;  

MayAir 

Tianjin High-Trend; 

GE Current; Tianjin 

Innovative Finance 

Culture and 

Technology 

Development 

Xiamen Customs; 

Shenzhen 

CNSECOM; 

Archimedes 

Controls 

Yingli Solar; 

Beijing 

Qinzehengtong; 

Beijing Century 

Microentropy; 

Guangzhou Yuxin 

HVAC; JCI 

Jingneng Garden; 

Beijing KRSD; 

Honeywell; 

Boehmer; China 

Lustrong Group 

Sources: pilot applications in 2015 and 2016; phone interviews in 2016 and 2017 

                                                           
24

 Energy savings levels in the Shenzhen CDC and Beijing SK Tower Projects are actual savings levels achieved. Estimated savings levels are applied to the rest 

of projects since they are not completed yet.  
25

 JCI stands for Johnson Controls. 
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4.2 Contributions of Pilot Projects to the EPC Market Development 

In addition to the analyses of six specific case studies, we evaluate the 12 pilots as a whole to summarize trends of innovations and 

implications for market change in the future (Table 4). Compared with the EPC market before the U.S.-China EPC Initiative began, 

the pilot projects recognized in 2015 and 2016 demonstrated more diversity in project sectors, contract types, and financing 

mechanisms, featured more integrated technologies, and started to standardize M&V approach using IPMVP. Multiple factors have 

contributed to this, including the design of pilot project criteria, governmental promotion of EPC, and the resulting growth in 

awareness. The efforts made by the U.S.-China Industry-led Working Group via the U.S.-China EPC Initiative, including EPC 

networking events, M&V workshops, and the annual EEF recognition for pilot projects, also have contributed to the market change. 

Table 4 Evaluation of Pilots with Reference to Prevailing EPC Market Conditions 

 Snapshot from 2010-2013 Pilots 

Sector 
Industrial projects dominate (82% between 2010 and 

2011; 72% in 2013) 

 Public building and industrial projects dominate 

 Commercial buildings and public infrastructure 

projects are increasing 

Contract 
Shared-savings projects dominate (66% between 2010 and 

2011; 45% in 2013) 

 Shared and guaranteed savings dominate 

 More diverse contract models; more projects with 

energy service agreement and other contract models 

Size 

 Investment: 6.0-16.5 million CNY (2010-2011) 

 Sectors: industrial projects have greater size 

 Contracts: energy-service-agreement projects have 

greater size 

 Wider range of investment: 4.4-397.0 million CNY 

 Sectors: industrial and public infrastructure projects 

have greater size 

 Contracts: innovative contracts (e.g. integrated EPC 

and green supply chain model) tend to have greater 

size 
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 Snapshot from 2010-2013 Pilots 

Contract 

term 

 Ranging from 4-12 years (2010-2011) 

 Shared savings: 4-8 years 

 Energy service agreement: 8-12 years 

 Slightly wider range of contract terms; short term 

contracts (<10 years) dominate 

 Shared and guaranteed savings: 3-10 years 

 Energy service agreement: 10-20 years  

Financing ESCO-funded projects dominate 

 ESCO-funded projects dominate 

 Noticeable use of hybrid financing and innovative 

financing mechanisms 

Access to 

incentives 

 Shared-savings projects that meet certain criteria 

 Projects with other contract models (e.g. energy 

service agreement) in some jurisdictions (e.g. Beijing) 

that meet certain criteria  

Many projects access incentives that are relevant but not 

specially designed for EPC 

Technology Focus on single technologies At least three retrofit systems 

M&V 
Lack of comprehensive protocols, robust baseline, and 

institutional capacity 

Many projects use IPMVP and more rigorous M&V 

approaches, e.g. independent review by the host 

Sources: EMCA & IFC 2012; EMCA 2014; Evans et al. 2015; EPC pilot project applications 2015-2016; phone interviews 2016-2017 

The U.S.-China EPC pilot projects recognized in 2015 and 2016 have overcome many traditional barriers in the Chinese EPC market 

and shed light on promising directions for future market development. Placed on a high-profile, international platform, they could help 

shape the market towards a broad coverage of sectors and innovative project design in contract types, financing mechanisms, and 

M&V approaches. Even for some challenging barriers that still existed in the pilots, several projects showed new approaches for 

overcoming them. For example, while short contract terms dominate on the Chinese market, several of the pilots have long terms, 

including one project with a term of 20 years. One important innovation of the U.S.-China EPC Initiative is that the pilot projects 

include many public facilities, which in the past had rarely been able to benefit from EPC in China for a variety of reasons. There are 

likely several reasons for the growth in public sector EPC. Under the U.S.-China EPC Initiative, there have been several high-profile 

opportunities to share information on the benefits of EPC in the public sector and potential options for doing so. These include the 

U.S.-China EPC Symposium in January 2015, the annual U.S.-China Energy Efficiency Forums, especially the break-out sessions for 
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EPC, and the site visits to noteworthy EPC pilot projects to share opportunities with 

public and private sector stakeholders. There has also been an increase in promotion 

efforts by the national and local governments for energy efficiency in the public sector 

via EPC. Overall, seven of the pilots were in buildings, three in industry, and two in 

public infrastructure.  

The selection criteria ensured that the pilot projects demonstrated a diverse range of 

contract models and financing mechanisms. A wide range of models can create flexibility 

in meeting market needs. The pilot projects reflect several new models including energy 

service agreements, chauffage agreements, supply-chain-based financing models, and 

short-term guaranteed-savings projects. Examples of benefits of some of the new models 

include: 

 Allowing for longer contract terms, which in turn can support deeper retrofits;  

 Opening up new financing sources;  

 Helping industry adapt as the government eases off of incentives; and 

 Allowing the government to leverage greater efficiency from its investments.  

The Jingneng Garden District Heating Project uses a 20-year chauffage model to invest in 

integrated retrofits of the district heating system. Under the chauffage agreement, energy 

performance contract is integrated with a lease to operate the district heating, which helps 

structure the long-term contract. The length of the contract makes it cost-effective for 

retrofits on multiple systems, both at the boiler house and in the distribution system, with 

advanced controls providing more flexibility in meeting demand. The Yujiapu Smart City 

Project also has a relatively long contract (10 years), which likewise is integrated with 

city infrastructure improvements. 

Other projects demonstrate how contract models can help open up new financing sources. 

A good example of this is the green supply chain model in the Tongyu Heavy Industry 

Project led by GE. Under this model, SMEs that manufacture products for companies 

such as GE can rely on financing or guarantees based on that overall supply chain, not 

just the balance sheet of the SMEs and ESCOs. 

As we see earlier, many government EPC incentives are closely linked to shared-savings 

projects. ESCOs are able to use their own working capital because they get repaid 

relatedly quickly through the incentives. However, as those incentives decline, this model 

may become less economic for ESCOs to use. Many of the projects described above seek 

new models in part for this reason. Reducing direct project incentives can also help the 

government increase the leverage of its investments. In the U.S., several states are also 

considering such an approach, moving from incentivizing specific projects to using 

government resources to address specific barriers to deep retrofits, such as the need for 

longer contract terms or addressing creditworthiness of certain customers. Several 

Chinese cities are looking at how to increase their leverage, primarily as a supplementary 

means of stimulating the energy efficiency market. It is also interesting to note that the 
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pilot projects were getting incentives from energy efficiency programs other than EPC, 

e.g. energy efficiency in public buildings in Shenzhen and Xiamen. 

The pilot criteria call for innovations in contract model, financing structure and/or M&V 

methodology. In terms of financing, six of the projects use full ESCO or host financing. 

Five of the other six use a hybrid of sources, including bank loans, leases, industrial funds, 

green credits and other third-party financing. Regarding M&V, nearly half of the projects 

use international M&V methodologies. This is an area where China has seen significant 

change in recent years, and it has been a major area of focus for the Industry-led Working 

Group under the U.S.-China EPC Initiative. It is also an area where there are published 

international standards, which facilitates knowledge transfer. M&V methodologies that 

account for potential changes to operating conditions can be particularly helpful as 

projects get longer in contract terms and more complex (for example, if a factory 

increases output and energy use, how do the two sides determine savings?). Many of the 

projects report that they are using IPMVP. Three of the projects also report using third 

parties for M&V, which is impressive by international comparison. Third parties add cost, 

but they also build customer trust, which is proving important as projects move to new 

contract and financing models in which hosts may share more of the project risk. 

In terms of retrofit technologies, all the pilot projects have to include retrofits of at least 

three systems to be considered, which is significantly more than in typical projects before 

the bilateral EPC Initiative began (see Table 4). The criteria purposely focused more on 

business approaches and depth of savings rather than inclusion of specific innovative 

technologies. In the buildings sector projects, the most popular retrofit areas include 

lighting and HVAC (six projects), metering and controls (five projects), and water heater 

technologies including solar thermal (four projects). The majority of industrial projects 

involve controls, heat recovery, and measures related to heat or power production. Other 

measures include lighting, rooftop PV, and distribution pipes, among other measures.  

Finally, on project size, the pilot projects are significantly larger than common sizes of 

previous projects in China. The latest data from EMCA indicates that the average project 

sizes were 6 million CNY (0.9 million USD) for building projects, 16.5 million CNY (2.5 

million USD) for industrial projects, and 12.6 million CNY (1.9 million USD) for public 

infrastructure projects (EMCA & IFC, 2012; Evans et al., 2015). All but three of the 

pilots are over 0.9 million USD in value, and several involve investments of the 

equivalent of tens of millions of dollars. 

In summary, the pilot projects show important innovations beyond the typical Chinese 

projects before the U.S.-China EPC Initiative began, including innovations in contract 

model, financing, M&V approach, depth of retrofits, and overall project size. 

5. Lessons Learned 

The pilot projects provide several important lessons learned for EPC development in 

China, as summarized below. 



 

24 

 

 ESCOs are innovating to continue expanding the market. We can see this 

innovation in the types of M&V used as well as in the growth in options for 

contract and financing structure. 

 Incentives have played a major role in rapidly expanding the EPC and retrofit 

markets in China. The national and local governments may want to assess the 

design of current incentives to ensure that they can meet the needs of a changing 

market, with a diversity of contracting and financing structures. 

 High interest rates and lack of access to financing for SMEs are still challenging 

barriers. In the future, this pilot program may want to consider additional options 

for addressing these specific challenges. 

 Deep retrofits are also hard to achieve in part because of the financing costs. The 

Chinese government may want to consider working with industry to design 

incentives that would more closely target the barriers companies face regarding 

deep retrofits. 

 Public sector projects are growing in China. There are an increasing number of 

large public sector projects, but bundling of smaller projects is not yet happening 

on a large scale. There are also still some challenges regarding procurement and 

budgeting rules For example, the Chinese government energy budget is 

determined by the actual expense of the previous year; public institutions are not 

able to retain savings for EPC payment. This gives public institutions little 

flexibility and incentive to invest in retrofits. Although cities like Shenzhen 

started to change rules to promote public sector EPC, policy barriers in general 

make it difficult for Chinese public institutions to use EPC for retrofits on a large 

scale. 

 The pilots appear to have played a helpful role in at least two ways. First, they 

have allowed companies to collaborate and communicate to assess new models. 

Second, disseminating the information on successful models can help industry 

adapt and make customers feel more comfortable with the new models.  

6. Conclusions 

Given China’s rapid development, the Chinese government understands the importance 

of energy efficiency in achieving smart growth. China has many factories, buildings, and 

infrastructure that provide large energy savings potential. The EPC sector is evolving 

rapidly, encouraged through incentives and other government policies, as well as through 

innovations from the private sector. EPC business models and financing options today are 

much more diversified than they were five or ten years ago, which appears to be 

facilitating the ongoing growth of the sector.  

We examined six of the 12 EPC pilot projects recognized between 2015 and 2016 

through review of documents and structured interviews. We also reviewed the plans for 

the other six projects that have been recognized but where completion of construction is 

farther off. Recent trends show that, while barriers still exist, there is a growing diversity 

in the number of project sectors, business models, financing sources, and M&V 
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methodologies deployed. Examples of important innovations include the green supply 

chain model, the use of chauffage agreements to invest in large district heating retrofits, 

and the growing use of advanced M&V approaches to allow for more complex, deeper 

retrofits, including in public buildings. Regarding growth in new sectors, the pilot 

projects demonstrated the potential to expand EPC into public buildings, infrastructure, 

and other sectors. 

In total, the 12 pilot projects have attracted 879 million CNY (135 million USD) of 

investment. Investments cover a range of technologies, but upgrades to lighting, HVAC, 

metering, and controls dominate in the buildings sector, while heat and power production 

equipment, controls, and distribution pipes dominate in the industrial sector. Energy 

efficiency retrofits in the pilot projects have contributed to promising energy savings and 

emissions reductions (see Table 5). 

Table 5 Overview of Savings and Emissions Reductions by Pilots 

 Estimated Annual Savings Estimated Annual Emissions 

Reductions 

Reviewed pilots 5,400 tce 47,000 mt (CO2) 

Other pilots 62,000 tce 370,000 mt (CO2) 

Total 67,000 tce 420,000 mt (CO2) 

 

China today has the largest EPC market in the world, and this sector is growing rapidly, 

presenting new opportunities but also new challenges for business. The U.S.-China EPC 

Initiative is bringing together industry, government and researchers to identify new 

approaches, build business opportunities, and recognize outstanding pilots. The pilots 

have created value by 1) providing a venue for companies to collaborate in new business 

models and test innovations to address traditional market barriers and 2) disseminating 

information on new models, which in turn can help industry adapt and build 

understanding among potential customers.  
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Appendix A. Energy Efficiency in Existing Buildings and History of EPC in China 

With an average GDP growth rate of over 7% for the past 25 years, China is seeing great 

opportunities for development. However, such rapid growth may lead to energy 

challenges depending on China’s path of development  (The World Bank, 2016). It is 

currently the largest energy consumer globally, and the second largest building energy 

consumer following only the United States. In particular, building energy use in China 

increased by 37% from 2000 to 2012 (International Energy Agency & Tsinghua 

University Building Energy Research Center, 2015). Although the Chinese government 

has expressed its strong desire to curb future growth in building energy demand by 

implementing energy efficiency policies and standards for new construction, it has also 

acknowledged a great need to improve energy efficiency in the existing building stock. 

Buildings that were constructed prior to the 1980s, when the Chinese government started 

to develop building energy codes, are not as energy-efficient as more modern code-

compliant buildings (Huang & Deringer, 2007). Even after codes were in place, 

inefficient buildings have persisted due to lack of code compliance and enforcement, 

especially in small cities and towns. Recognizing the potential for energy savings in 

existing buildings, the Chinese government has several programs to provide technical and 

financial support for energy efficiency retrofits in existing buildings. In its 12
th

 Five Year 

Plan, China set a goal of retrofitting 810 million m
2
 of existing buildings by 2015, and 

overachieved the goal, with 1.17 billion m
2
 retrofitted. The 13

th
 Five Year Plan sets a 

goal of retrofitting additional 600 million m
2
 of existing buildings by 2020 (MOHURD, 

2017).
 
As well, China’s Nationally Determined Contribution under the Paris Agreement 

on Climate Change,  specifies that the Chinese government will promote energy 

efficiency retrofits in existing buildings (NDRC, 2015). 

Energy Performance Contracting (EPC), also known as energy savings performance 

contracting, is an effective, globally-used approach to foster energy savings in existing 

buildings through energy efficiency retrofits. EPC allows energy service companies to 

deliver energy-saving services to project hosts (e.g. owners of existing facilities that 

needs energy efficiency improvement) through energy performance contracts that 

integrate multiple elements of energy efficiency projects, including design, construction, 

financing, and measurement and verification (M&V) (Evans et al., 2015). EPC was first 

introduced in China in 1998 with the creation of three local energy service companies 

who did EPC as their primary business. Then in 2003, energy service companies joined to 

establish an industry association, the Energy Service Company Committee of China 

Energy Conservation Association (EMCA) in 2003 (Taylor, Govindarajalu, Levin, Mayer, 

& Ward, 2009). The EPC market in China has since been steadily increasing. As of 2013, 

total investment for EPC projects in China reached $12 billion (EMCA, 2014). Since 

2015, the Chinese and U.S. governments have been cooperating under the U.S.-China 

EPC Initiative. The Initiative aims to scale up EPC efforts in both countries by 

recognizing noteworthy EPC projects that are both innovative and replicable at the annual 

U.S.-China Energy Efficiency Forum. 
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Appendix B. Criteria Template in 2016 

 Criteria Project Info 

Name N/A  

Submitter N/A  

Facility Industrial/public infrastructure; building  

Scale Industrial/public infrastructure: whole-facility energy use 

before retrofit ≥ 5,000 tce 

Building: total floorspace ≥ 1,500 m
2
 

 

Construction 

timeline 

Start: no later than 9 months after current-year U.S.-China 

Energy Efficiency Forum (Oct. 13, 2016) 

Completion: after current-year review date (Sep. 9, 2016) 

 

Retrofit 

systems 

At least three systems  

Contract Shared savings; guaranteed savings; energy service agreement; 

other (specify) 

 

Financing Self-financing; host-financing; bank loan; third-party 

financing; PPP; hybrid (specify); other (specify) 

 

Energy use 

before and 

after retrofits 

Energy use before retrofits in tce: 

Energy use after retrofits in tce: 

 

Energy 

savings 

Industrial/public infrastructure: at least 20% on average across 

retrofitted systems or 10,000 tce 

Building: at least 20% of whole-building energy use 

 

M&V Specify the M&V approach and standard/protocol used  

Participants List all participants of the project; there have to be at least one 

Chinese participant and at least one U.S. participant 

 

Innovations Innovations in project elements (e.g. contract type, financing 

mechanism, and M&V standard) that help overcome traditional 

barriers in the project’s local market 

 

Review 

opinion 

Projects that meet all the criteria items above get selected as 

U.S.-China EPC pilot projects and are recognized at the U.S.-

China Energy Efficiency Forum 
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Appendix C. Interview Question Templates 

C.1 Interview Question Template for Energy Service Companies, Hosts, and 

Suppliers 

 

 Basic questions for project review 

 

1. Please provide a brief summary on project implementation. Have you completed 

the construction phase of the project, and if so could you share the initial 

information on energy, monetary, and emissions savings since installation? Were 

any measures added or removed compared to the original description of the pilot? 

What is the total monetary value of the project and over what time frame? 

 

2. How did the work advanced by the Industry-led Working Group benefit this 

project? Did the project benefit from any new policy developments?  

 

3. Do you have photos and/or testimonials of the project that you could share? 

 

4. Please describe any U.S. technologies or services used in the project. Would it be 

possible to share the value of those U.S. elements? 

 

5. Which project elements/technologies appear to be achieving the highest savings in 

practice? Do you have any numbers on that to share? 

 

6. What challenges has the project faced? 

 

7. What M&V protocols are you using? How has using this approach helped with 

customer relations? What M&V elements have been particularly important (for 

example, regarding any changes in baseline conditions)? 

 

8. On the financing, was the project fully customer-financed in the end, and if so, 

how has that affected the project? 

 

9. Could you describe the contracting model used in the end? How has that worked 

so far in the project? 

 

10. Besides the energy savings, what other benefits has the project provided? 

 

 Additional questions for project analysis 

 

1. Is there a potential for your company to replicate this project? 

 

2. Was the project able to access any government incentives? If not, why not? 
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3. How was the project able to balance risks between deeper savings and quick 

payback? 

 

4. If construction is complete, are all measures delivering savings as expected? If not, 

why not? 

 

5. How often are you calculating actual savings and generating reports? 

 

6. How do you think we could improve the pilot project process in the future? 

 

7. What other lessons learned are you finding from this project? 

 

C.2 Interview Question Template for Financiers 

 

1. Could you share the amount of investment provided by your institution for this 

project? Please describe the interest rate, financing term, and other requirements 

for the borrower. 

 

2. What does the financial industry think of EPC projects? Does your institution 

offer favorable treatment to EPC projects, compared to projects with similar 

qualifications in all the other aspects? If so, please describe the favorable 

treatment. 

 

3. Does the government provide any kind of supports for your institution because 

you finance EPC projects? 

 

4. Is this the first time your institution works with the borrower?/How long has your 

institution been collaborating with the borrower? What factors does your 

institution prioritize when choosing the borrower? 

 

5. Does the borrower report project updates to your institution? Is so, in what aspects 

and frequency? 

 

6. Did you know this project is a U.S.-China EPC pilot project? Did the project 

benefit from this fact when applying for external financing? Does this fact benefit 

your institution in any aspect? 

 

7. Will your institution consider collaborating with other companies in more EPC 

projects? What are your criteria in selecting your partners? 

 

  



 

A.6 
 

Appendix D. Summary Table of the Six Pilots Scheduled for Later Completion 

Project Beijing Yunhu Resort 
Tongyu Heavy 

Industry 
Guangdong Hotel 

Electric Power 

Dispatching Building 

of Zhongshan Power 

Supply Bureau 

Sino-U.S. Ningbo 

Petrochemical 

Economic & 

Technology 

Development Zone 

Yantai Hi-tech 

District Venture 

Building 

Sector Commercial building Industrial facility Public building Public building Industrial facility Public building 

Scale 89,700 m
2
 255,700 tce 56,500 m

2
 60,726 m

2
 397,000 tce 150,000 m

2
 

Size 
18,875,800 CNY 

(2,903,969 USD) 

397,000,000 CNY 

(61,076,923 USD) 

6,470,000 CNY 

(995,385 USD) 

9,369,000 CNY 

(1,441,385 USD) 

193,000,000 CNY 

(29,692,308 USD) 

10,000,000 CNY 

(1,538,462 USD) 

Energy Use 

before 

Retrofit  

4932 tce 
255,700 tce 

(facility) 
1,485 tce 1,225 tce 397,000 tce (facility) 7,200 tce 

Estimated 

Energy 

Savings  

39% 
24% (system 

average) 
45% 20% 47,600 tce 20% 

CO2 

Reductions 
14,876 mt 81,114 mt 3,465 mt 1,271 mt 262,345 mt 11,840 mt 

Innovations 

Long-term guaranteed 

savings; online 

monitoring + 

consulting service; 

third-party M&V 

Hybrid financing; 

green supply 

initiative 

Deep energy 

savings; IPMVP 

Energy service 

agreement; regular 

O&M services within 

contract term; 

IPMVP 

Hybrid financing; 

third-party M&V; 

integrated energy 

management system 

Guaranteed savings 

in public buildings; 

hybrid financing;  

third-party M&V 

Participants 

Yunhu Resort; China 

Aviation International 

Construction and 

Investment;  UT 

Carrier 

Tongyu Heavy 

Industry; GE; other 

participants from 

the green supply 

chain platform 

Guangdong 

Hotel; China 

Southern Power 

Grid Synthesis 

Energy; IR Trane 

Zhongshan Power 

Supply Bureau; 

China Southern 

Power Grid Synthesis 

Energy; JCI 

Ningbo Harmony 

Environmental 

Protection & Energy 

Saving Science & 

Technology; 4 

petrochemical 

companies; GE; 

Hangzhou Bank 

Yantai Hi-tech 

Science & 

Entrepreneurship 

Development; 

Yantai Dongfang 

Energy 

Technology; IR 

Trane 



 

 

 


