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Executive Summary 

The China-Canada Bioenergy Centre (C-CBC) was founded in 2015. Since the last report in July 2018, 

C-CBC has recruited 4 faculty members and 3 member organizations, with a current membership of 76 

researchers and 40 organizations. Four China-Canada teams have been awarded significant research 

grants in provincial and federal programs. The Biorefining Research and Innovation Centre (BRIC) funded 

by the Canadian Foundation of Innovation (CFI) in 2017 is under design and the construction will start in 

fall 2019 at UBC. Another major funding has recently been granted by Western Economic Diversification 

Canada, supporting a BioAlliance project on the production of synthesis gas and renewable natural gas 

(RNG) from forest residues. C-CBC co-organized the 6th International Conference on Biomass Energy (ICBE 

2018) in October 2018 at Wuhan, China, and co-organized the 2nd International Conference on 

Sustainable Biofuels with Mission Innovation (MI) in April 2019 at Yantai, China. We also initiated and led 

the Bioenergy Dialogue of the Canada China Track II Energy Dialogue and hosted the first meeting in 

Beijing in January 2019. In terms of student and scholar training, C-CBC has hosted 17 new postdoctoral 

fellows, visiting scholars, and visiting students from Chinese member universities.   

1. Organizational Development 

C-CBC has been expanding its membership continuously. Now it has 76 faculty members, i.e. 

professors and researchers from both countries, and 40 member organizations (16 in Canada and 24 in 

China) including universities, research institutes, not-for-profit, state-owned and private companies. 

Among our faculty members are 3 Fellows of the Royal Society of Canada, 7 Fellows of the Canadian 

Academy of Engineering, and 2 Fellows of Chinese Academy of Engineering. They are leading researchers 

and rising stars in broad areas of bioenergy, including biomass preparation, chemical and biological 

conversions, fuel upgrading and utilization, and impact assessment and policy analyses. The team 

integrates and amplifies the strength of each individual through knowledge exchanges and collaborations. 

The member organizations also cover all parts of Canada (BC, Alberta, Saskatchewan, Quebec, Ontario) 

and China (Beijing, Shanghai, Nanjing, Tianjin, Wuhan, Changsha, Xi’an, Guangzhou), well-representing 

academia and the industry in both countries. Our Chinese members are also key players in the Chinese 

Society of Renewable Energy. The Management Committee consists of 10 faculty members with 5 from 

the University of British Columbia (UBC) and 5 from Beijing University of Chemical Technology (BUCT). An 

Advisory Committee consists of 9 representatives from the UBC VP Research, the provincial government, 

local and national research institutes, and industries. 

The Centre organizes Annual General Meetings (AGM) 

to review its progress, plan for the coming year, as well as to 

engage international dialogues. The recent 4th AGM was 

held in May 2019 at UBC in collaboration with the Advanced 

Biofuels Workshop: Pathways to Market, by Mission 

Innovation (MI) - the Sustainable Biofuels Innovation 

Challenge (IC4). MI is a global initiative of 23 countries and 

the European Union. The IC4 is one of the eight innovation 

challenges under the MI framework. It aims to develop ways 

to produce, at scale, widely affordable, advanced biofuels for 

transportation and industrial applications. And it is co‐led by China, Canada, India, and Brazil. 
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C-CBC was one of the co-organizers of this workshop. The workshop focused on “how to connect 

dots across the supply chain to produce and use low-carbon fungible biofuels”. Unlike technical 

workshops, this event not only brought people from academia but also from industry and government to 

think about “what do we have to do to solve challenges to accelerate biofuels-related research, 

development, and demonstration in order to achieve performance breakthroughs and cost reductions 

with the potential to significantly lower GHG emissions?”. It also included policy and funding round‐table 

discussions on mechanisms and models for international collaboration and data sharing as well as 

approaches to overcoming scale‐up challenges. The workshop and the AGM were a great success, with 

more than 130 participants from federal and provincial governments, industry, financial sector, advisory 

groups, and universities to give presentations and exchange ideas. 

2. Leadership in Bioenergy Field 

C-CBC continued to gain recognition in the past year. 

C-CBC was first invited in 2016 to attend the 6th Canada-

China Joint Committee Meetings on Science and 

Technology Cooperation and participated in the 

discussion of “Canada-China Joint Action Plan on Science 

and Technology for 2016-2018” in Ottawa. In October 

2018, C-CBC was invited jointly by the Global Affairs 

Canada and the Chinese Ministry of Science and 

Technology (MOST) to attend the 7th Canada-China Joint 

Committee Meetings on Science and Technology 

Cooperation in conjunction with the 1st China-Canada 

Innovation Dialogue in Beijing. The meetings in Beijing 

were co-chaired by the Vice Minister of the Chinese 

Ministry of Science and Technology also the Director of 

the State Administration of Foreign Experts Affairs, Mr. 

Jianguo Zhang, and the Vice Minister of Innovation, 

Science and Economic Development Canada, Mr. David 

McGovern. During the meetings, the attendees reviewed 

the implementation of the “Canada-China Joint Action 

Plan on Science and Technology for 2016-2018” and the 

progress of the intergovernmental projects between 

China and Canada. Cooperation reports and further collaboration proposals were presented in 6 areas: 

agricultural food and biological products, clean technology, health and life sciences, environmental 

technology and plastic pollution, local cooperation, and researcher mobility. C-CBC representatives were 

also invited to speak in the Sessions on Clean Technology and Researcher Mobility. 

Under the “Canada-China Joint Action Plan on Science and Technology for 2016-2018”, the 

governments from the two countries awarded research grants to recognized joint centres including C-CBC. 

Of four joint proposals submitted by C-CBC members, three of them have been successfully funded. More 

details are given in Section 3 below.  
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The China-Canada Track II Energy Dialogue was started in 2018 following a call from Prime Minister 

Justin Trudeau and Chinese Premier Li Keqiang in September 2016 to develop and reinforce bilateral co-

operation in the field of energy. The Secretariats for Canada and China are the Asia Pacific Foundation of 

Canada (APF Canada) and the Economics and Technology Research Institute of China National Petroleum 

Corporation, respectively. The Dialogue aims to identify impediments, challenges, and opportunities for 

enhanced energy cooperation with the objective of increasing trade and investment between the two 

countries. It initially covers a spectrum of energy subsectors including renewables, energy efficiency, 

Indigenous inclusion, nuclear safety, and natural gas and oil. C-CBC advocated the inclusion of bioenergy 

subsector in the dialogue and was invited to lead and coordinate the Bioenergy Dialogue as part of the 

Canada-China Track II Energy Dialogue in the fall of 2018, after a successful meeting between a delegation 

from APF Canada and Natural Resources Canada 

(NRCan) and C-CBC members at BUCT. In January 

2019, Xiaotao Bi and Tianwei Tan organized 

discussions with a group of academic and industry 

experts from the two countries on bioenergy 

development opportunities, challenges, and 

strategies. A report on bioenergy was prepared 

based on the meeting discussions with a number of 

key recommendations on how to strengthen future 

cooperation on bioenergy development in both 

countries. 

 In October 2018, C-CBC co-organized the 6th International Conference on Biomass Energy (ICBE 

2018). The other co-organizers were the China Renewable Energy Society - Biomass Energy Committee, 

the China Biomass Innovation Alliance, and Huazhong University of Science and Technology. Over 20 C-

CBC members served on the conference committee or attended the conference. The conference co-chairs 

were also C-CBC members, Profs. Zhenhong Yuan and Jack Saddler. This was the 6th conference of ICBE 

series (formally named International Conference on Biomass Energy Technologies) in China after the first 

five successful conferences held in Guangzhou 2008, Beijing 2010, Nanjing 2012, Changsha 2014 and 

Beijing 2016, respectively. The topics of the conference included liquid biofuel, gaseous biofuel, biomass 

pellets and power, bioproducts multi-generation, and policy strategies, etc. The conference received more 

than 280 abstracts, including 9 plenary lectures, 41 keynote speeches, 81 oral presentations, and 80 

posters. More than 500 delegates from more than 10 countries including China, USA, Canada, Australia, 

UK, France, Portugal, Ireland, Korea, Thailand, and Hungary participated in the event. 
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3. Development in Research and Innovation Collaboration 

To support the research and development in the bioenergy area in both Canada and China, the 

members of the Centre have explored many funding opportunities in both countries, with collective 

efforts of all members.  

As mentioned in Section 1, with C-CBC being recognized by the federal governments of the two 

countries under the “Canada-China Joint Action Plan on Science and Technology for 2016-2018”, four 

teams from C-CBC have applied and three have been awarded 3-year research grants. They are: 1) 

Nexterra Systems Corp. with BUCT on “Biomass gasification technology research, development and 

application”; 2) Highbury Energy Inc. with Huazhong University of Science and Technology on 

“Breakthrough technologies for bottlenecks in renewable liquid fuels from wastes”; 3) UBC and BUCT on 

“Solar assisted gasification of biomass waste and syngas fermentation for liquid biofuel”. Members from 

UBC and Guangzhou Institute of Energy Conversion (GIEC) was also awarded one collaborative project 

from Guangdong Province, China, on “Thermochemical conversion mechanism of solid and liquid wastes 

from pulp and paper industry".  

In April 2019, Western Economic Diversification (WD) 

Canada announced $2.38 million funding towards the 

research and development of clean technologies for RNG 

generation from forest residues, led by Prof. Xiaotao Bi, as 

part of the BioAlliance initiative. The forestry sector is an 

important part of Western Canada’s economy, especially in 

rural and indigenous communities. By enabling forest residues 

to be transformed into synthesis gas or RNG, these 

technologies are expected to not only reduce BC’s carbon 

footprint but also stimulate further growth in the province’s 

forestry sector. The new WD funding and the $4.5 million from 

the Canadian Foundation of Innovation (CFI) received in 

October 2017 will support a pilot biorefining research facility 

for 9 C-CBC members at UBC. A new $2.3M building has been 

designed in conjunction with the expansion of UBC Bioenergy 

Research Demonstration Facility, and $2.2M new bioenergy 

research equipment has been procured, with the new pilot 

facility expected to open in spring 2020. 

Since late 2017, we have been exploring joint research lab concept in China and Canada. Members 

in Nanjing Tech University led a successful application to Jiangsu Province for establishing a “Foreign 

Expert Work Station” to host C-CBC’s Canadian researchers during their visit to Nanjing. In the coming 

year, C-CBC will coordinate more project teams to apply for RD&D funding in both Canada and China. 

Potential programs include the new Alliance research partnership program of Natural Sciences and 

Engineering Research Council of Canada (NSERC), the NSERC Collaborative Research and Training 

Experience (CREATE) Program, the Mission Innovation program of NRCan, and the International Science 

and Technology Innovation Cooperation Program by MOST in China and NRCan, and provincial 

international collaboration programs in China. 
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4. Technology Maturation and Demonstration 

C-CBC members have put great effort into the development 

and transformation of bioenergy technologies. C-CBC has been 

supporting Highbury Energy Inc. in demonstrating a novel dual-

fluidized bed biomass steam gasification technology based on 

the success of a pilot plant testing at the UBC Pulp and Paper 

Centre. Highbury has been raising funds to build a demonstration 

plant in partnership with National Research Council (Vancouver) 

and C-CBC members to demonstrate the novel gasification 

technology for converting BC forest residues to liquid biofuels. 

Meanwhile, the UBC researchers have teamed up with 

FPInnovations and BC Pulp and Paper companies to modify the 

existing pilot-scale dual bed steam gasifier to a two-stage oxygen-steam gasifier for converting forest 

residues to synthesis gas and RNG, in the  RNG project as mentioned in Section 3. 

C-CBC members have been working with BC wood 

pellets industry to transform its first-generation pellets to 

the second generation torrefied pellets with global 

partners like Fraunhofer, Korea Institute of Science and 

Technology, University of Tokyo, and National Chung 

Kong University. In 2016, a pilot-scale pulsating fluidized 

bed torrefaction reactor was commissioned at UBC with 

joint funding from Mitacs and a local member company 

GloGreen Technology Inc. to accelerate the validation of 

this novel technology. GloGreen is finalizing the 

technology license agreement with UBC University-Industry Liaison Office so as to build and demonstrate 

this technology soon. 

Two other new technologies under development with the prototype to be built and tested are a 

membrane reforming reactor technology to convert biomass gasification syngas to high purity hydrogen 

for fuel cell applications and a microwave-assisted catalytic pyrolysis reactor technology to convert 

biomass to high-quality bio-oil and biochar. The high-quality bio-oil can be readily upgraded to liquid 

biofuels in an existing oil refinery and the biochar can be directly used for soil amendment or upgraded to 

activated carbon or carbon materials. 

Our Chinese members have also developed their bioenergy technologies. We have been working 

with our industrial members in scanning and screening advanced technologies for potential deployment 

in Canada. For example, a gasification technology from the Chinese Academy of Sciences for synthesis gas 

production for displacing natural gas for rotary kilns in the Canadian pulp and paper mills.  

5. Collaborative Training of Highly Qualified Personnel (HQP) 

Since 2018, 17 new postdoctoral fellows, visiting scholars, and visiting students from China joined C-

CBC Canadian members’ universities. Their research areas cover all the themes in the Centre such as 

feedstock supply and pretreatment, thermal chemical conversions, biofuels utilization, and impact and 
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policy analysis. Since 2017, C-CBC has been awarded designated funding under the "International 

Innovative Talent Program on Bioenergy" by the China Scholarship Council. The funding provides full 

support to up to 5 students from BUCT each year for exchange studies or full-time Ph.D. studies at UBC. 

Similar funding opportunities will be sought with other Chinese members in the future. 

6. Future Plan 

In summary, C-CBC has made significant progress in all aspects of leadership development, research 

technology development, HQP training, and network development in the bioenergy field. It is well 

recognized both in China and Canada as a leading bioenergy network, as reflected by the visits of high-

profile officials and prominent researchers in the fields. In the next few years, the Centre aims to continue 

building its strength and effort to become a National Centre of Excellence on bioenergy research and 

innovation, with a focus on developing technologies to convert biomass waste to bioenergy.  

On the research collaboration, we will focus on the establishment of Joint Laboratories in Canada 

and China for scale-up and demonstration of promising bioenergy technologies developed by member 

institutions and industrial partners, meanwhile addressing the sustainability of BRIC infrastructure. Such 

pilot test facility will also enable us to engage more Canadian and Chinese bioenergy companies and 

investors to identify, foster and mature technologies for demonstration and commercialization. Chasing 

major network funding remains the high priority of the Centre. We will prepare proposals for the NSERC 

Alliance program and respond to the call from Mission Innovation program by Natural Resource Canada 

once it is announced.  

On the Centre’s development, we will focus on enhancing the interaction among all members by 

continuing our successful AGMs, as well as sponsoring/co-organizing international bioenergy conferences 

to enhance the visibility of the Centre. Meanwhile, we will further expand our memberships with a focus 

on forming strategic partnerships with industries for the demonstration and deployment of novel 

technologies under development by our members. An industrial consortium may be formed to enhance 

the involvement of industrial members in both countries.   

On the HQP training, we will continue to explore the opportunity of developing a joint Ph.D. 

supervision program between all member institutions in Canada and China and the China Scholarship 

Council, targeting to secure full four-year scholarships for up to 20 Chinese Ph.D. students each year. At 

the same time, we will further enhance our collaboration with Mitacs, encouraging Canadian students to 

conduct part of their research work at the research labs of member institutions in China. 


