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1. Background and rationale
1.1 Current state-of-the-art and future potential
Through a coordinated focus on technology and commercialization, sustainability, policy, markets and implementation, Task 39 will assist its member countries and other transport biofuels stakeholders in their efforts to develop and deploy sustainable, low carbon intensity transport biofuels. In particular, decarbonizing the long-distance transport sector (i.e., marine, aviation, rail and trucking). The Task will continue to identify and facilitate opportunities for comparative technical and life cycle assessment and to monitor the various policies being used (with varying levels of effectiveness) to increase the production and use of biofuels used to decarbonize transport. To a large extent, the ongoing success of the Task continues to be a direct result of “leveraging” the expertise and insights of Task participants as well as providing a forum for integrated discussions/activities including the active involvement of industry, government and academic participants. 

1.2 Challenges
The main challenges to the increased production and use of lower carbon intensity (CI) transportation biofuels are both technical and policy related. These include relatively low oil prices, slower-than-anticipated progress in commercializing “conventional/advanced” biofuels, the availability, cost and sustainability of biofuel feedstocks, the ongoing uncertainty around future biofuels policies, the likely higher costs of biofuels and the lack of “carbon pricing” on fossil fuels. The coordinated, international efforts of Task 39, covering both technical and policy aspects, and with the active participation of industry, government and research members, will continue to champion biofuels as a “shovel-ready” solution to reduce the greenhouse gas (GHG) emissions of the transportation sector, particularly long-distance transport (e.g., marine, aviation, rail and trucking). While “green” electrification will help decarbonize urban transport, it is not a short-term option for the long-distance transport sector. If processes such as co-processing of low CI feedstocks at refineries continues to evolve, this is one direct way of “partnering” with the oil sector to decarbonize their operations while making use of their established supply chains and infrastructure. 
Despite CoVid related challenges, good progress has been made in the biofuels area. Although the pandemic has disrupted many of the world’s supply chains and economies, the long-distance transport sector continues to play a vital role in maintaining the delivery of essential goods and services (e.g., medical supplies, food, energy, etc.). However, the economic challenges created by the pandemic are overshadowed by the need to mitigate the ever more serious and increasing climate change disruptions. For example, many governments and industries (e.g., airlines) have proposed economic recovery packages that highlight the need to reduce the CI of their economies/operations. 
1.3 Realising the IEA Bioenergy Strategic Plan

The proposed Task 39 programme of work (for the 2022-2024 triennium) will contribute to the IEA Bioenergy Strategic Plan by:   
· Championing the production and use of sustainable, low CI transport biofuels to decarbonize the global economy
· Helping develop and describe innovative technologies and supporting policies that accelerate the production and use of sustainable, low CI transport biofuels

· Assessing the progress in developing low CI biofuels from various sustainable biogenic sources and wastes with a focus on the “hard-to-decarbonize” long distance transport sector (i.e., marine, aviation, rail and trucking) that require high energy density fuels 

· Contributing to the development of existing and emerging Life Cycle Assessment (LCA) models and certification schemes used to ensure the sustainability of the low CI fuels
· Evaluating and helping with the market development of low-CI biofuel value chains

· Comparing and contrasting biofuels-related policies that have been successfully developed and used (e.g., Low Carbon Fuels Standard, (LCFS)) in some member countries to assess their applicability to other global regions
· Helping to showcase best practices to enhance deployment of low CI fuels at commercial scales
· Collaborating closely with other IEA Bioenergy Tasks, international agencies (e.g., IRENA GBEP, US DOE, etc.), other IEA TCPs, etc., to organise/facilitate meetings, conferences and joint seminars, newsletters, etc.
· Continuing to update the Task website, publish science-based commissioned reports, and to enhance Task outreach to its many stakeholders
· Publishing world class, state-of-the-art, reports on various aspects of biogenic derived, low CI transportation fuels
2. Objectives
The overall objective of Task 39 is to facilitate commercialization of biogenic derived, sustainable, low-CI biofuels for transport. This includes conventional and advanced biofuels produced through various technology routes such as oleochemical, biochemical, thermochemical and hybrid conversion technology pathways. The main goal is to help speed decarbonization of the multi-faceted transport sector with an increasing focus on the more difficult to electrify long-distance transport sector. 

The proposed Task 39 program of work for the next triennium (2022-2024) builds on Task 39’s already established strong and active participating network of experts from industry, academia and government research institutions which has developed and expanded over the last decade. The proposed program of work (POW) for the next triennium will continue to span technology, commercialization, sustainability and policy aspects of producing and using low-CI transport biofuels. The active, strong participation of industry will continue to be emphasized.

We will also continue efforts to expand Task membership. The addition of India has demonstrated the multiple benefits of gaining enthusiastic new members. As evidenced by ongoing communications, there is increasing interest from additional countries such as Indonesia, Malaysia and Mexico to join the IEA Bioenergy TCP and Task 39. With India now being a valued participant, we hope that at least China will join Task 39 in the coming triennium. In addition, we are trying to re-recruit past members (e.g., Finland, Italy and the UK) and recruit new members beyond China, such as France, Chile, Indonesia, Malaysia, Mexico and Thailand and Task 39. The Asia-Pacific region economies are growing rapidly, with substantially increased manufacturing and consumption leading to significant increases in freight transport especially for long-distance trucking, cargo shipping and aviation.

3. Work programme
Through the proactive engagement of both established and new Task network members (representing government, industry and research communities), the Task will continue to lead and coordinate activities in three main program areas: technology/commercialization, sustainability and policy. 
3.1 Technology and commercialization

This component of the POW will address the technical/commercial aspects of producing and using low CI liquid and gaseous biofuels for transport, including conventional and advanced biofuels. Drop-in biofuels and other lower CI biofuels used by the long-distance transport sector will be increasingly emphasised. While assessing technology/commercialisation aspects, the Task will highlight any obstacles that have been encountered or have restricted the expansion of biofuels, while suggesting potential solutions and policy recommendations. Proposed subsets of this work include the production and use of low CI biofuels used in the aviation, marine and truck transport sectors, as well as biogas/biomethane and Bio-SNG (a.k.a. Renewable Natural Gas, RNG) when used as transportation fuels (with Task 37). 

The increasing recognition of the essential role that drop-in biofuels will play in decarbonizing the transportation sectors (e.g., aviation, marine, etc.) highlights the importance of ongoing work in this area. The Task will continue to monitor all aspects of low CI biofuels such as so-called first-generation biofuels (starch- and sugar-based ethanol, vegetable oil and animal fat (lipid-based) biodiesel/renewable diesel); algal biofuels; electrofuels; advanced biofuels such as second-generation cellulosic ethanol; the use of RNG in transport, the use of “green” hydrogen in transport and other drop-in biofuels (e.g., biojet/SAF). We will work closely with other Tasks such as those focussed on thermochemical routes to transportation fuels (Task 33 gasification, Task 34 liquefaction), the Task working on feedstocks (Task 43) and those Tasks assessing sustainability, coproducts and supply chains (Tasks 40, 42, 45).

As has been highlighted in previous years via reports such as “The potential and challenges of drop-in biofuels,” the Task will continue to “recruit/attract” representatives of the oil sector as the potential for refinery integration and co-processing is of ongoing interest; this will continue to be one of the Task’s focus areas in the coming triennium. Companies such as Neste, World Energy and the Renewable Energy Group (REG), who have pioneered the development of “stand alone” refineries for producing renewable diesel and biojet fuels, have been making use of Task 39 expertise. Similarly, other refiners such as BP, ENI, Parkland, etc., have also made use of Task 39 reports (particularly the report, “Potential synergies of drop‐in biofuel production with further co‐processing at oil refineries”) and have encouraged the Task to continue ongoing efforts. These include technical challenges such as “tracking-the-green molecules” after co-processing, what are the likely insertion points within refineries, what capital/operating costs will be involved in co-processing biogenic feedstocks, etc. Although lipid feedstocks (used cooking oil, tallow, soya, etc.) will continue to be used as the primary low CI feedstocks in the short-to-mid term, we will work closely with colleagues in Tasks 33 and 34 to better define the maturity, composition, carbon intensity and costs of the emerging larger supply volume potential “biocrude” feedstocks that are expected to be used in the longer term.
The ongoing assessment and tracking of demonstration plants and commercialization progress will continue, with the successes and lessons-learned from cellulosic ethanol and other advanced biofuel pioneer plants applied to emerging technologies and processes. Continued analyses will be carried out on those key issues which have limited the integration of conventional and advanced biofuels into existing production and use. Economic, technical and policy barriers and opportunities to integrate with existing refineries and their downstream distribution networks will be evaluated in collaboration with companies such as Neste, World Energy, Preem, REG, etc. 

The potential of algae-to-biofuels technologies/pathways will continue to be assessed with the increased recognition that it will likely require a biorefinery co-product approach (e.g., producing fish feed, nutraceuticals, cosmetics, etc.), in addition to biofuels to make it commercially viable. This could be a multi-Task activity with Task 39 members taking a lead. 
The Task will also assess the potential of electrofuels (or power-to-liquids/gases, PTL/G) particularly the strategic relevance and potential of electrofuels (jointly with Tasks 44 and 45) in the context of emerging availability of low-cost electricity from renewable energy sources. This work will include drafting an overview of production pathways and their cost and sustainability performance (current status and future prospects) when compared to alternatives, including direct use of electricity. This process will also be compared to the production of conventional/advanced biofuels and possible synergetic combinations based on well-to-wheel GHG emissions. Key areas such as the increasing competition for “green” hydrogen (for use in upgrading biocrudes, hydrogen used directly as transport fuel, etc.) will also be assessed. The impact of each of the low CI scenarios on decarbonising transport and the goals of the other IEA TCPs will also be assessed.
Techno-economic analysis (TEA) will continue to be used to assess the “success” of conventional and advanced transportation biofuels. By “leveraging” the in-house expertise and resources of Task 39 members, (e.g., US, Brazil, India, etc.) TEAs will be used to assess various feedstock/technology pathways. In particular drop-in, co-processed and algal biofuels will be compared regarding their economic viability and to provide direction to research, development, demonstration, investment and policy initiatives. 
It should be noted that as technologies such as lipid-derived drop-in biofuels are already commercial, future cost reductions will likely be realised from R&D in the feedstock area. Thus, cooperation with other Tasks and organisations (e.g., FAO, USDA) would be beneficial. In contrast, biocrude-derived drop-in biofuels are still in the development stage. Thus, the Task will benefit from ongoing collaboration with other Tasks and industry “technology developers” such as BTG, Ensyn, Licella, Steeper, etc. Obtaining “good” reliable core data to carry out effective TEA analyses will be a priority.
One TEA-related proposed focus for Task 39 will be to assess the potential of reducing the final cost and the financial risks of producing advanced biofuels in commercial volumes by “piggy-backing” their production with established feedstock/conversion routes. The costs of most advanced biofuels options are currently much higher than those of conventional biofuels and their fossil fuel competitors. However, there is significant potential to reduce costs by using economies of scale in combination with the significant “learning effect” that occurs as technologies mature. A supply chain approach will identify all the potential areas, across the feedstock-to-biofuel supply chain, to reduce both capital and operating costs of producing advanced low CI biofuels.  

Several feedstock and technology combinations can produce bio-intermediate products such as Fischer-Tropsch (FT) liquids and hydrotreated pyrolysis oils (HPOs). Although such bio-intermediates can be further upgraded at oil refineries, several potential obstacles have to be tackled which involve a combination of technical, policy and sustainability issues. As this topic is likely to receive increasing international attention, Task 39 will benefit from ongoing collaboration with jurisdictions such as the EU, California and British Columbia where the development and commercialization of this technology is on-going.
Task 39 will continue to regularly update its pilot and demonstration plants database. Information will be sourced from conferences, presentations, news articles and Task 39-members. This database provides information and locations of advanced biofuels production facilities in Task 39-member countries and to the extent possible the rest of the world.

Assessing the status and potential for biofuels production in emerging economies will continue. The methodology will incorporate sustainability aspects while focussing on key performance indicators using TEA, LCA and Exergy analysis. This project (led by Brazil) will continue to focus on the biofuel potential of developing countries such as Colombia, Nigeria, Brazil, India, Indonesia, Argentina, Russia, Mexico, China and South Africa.
3.2 Sustainability

As sustainability and CI metrics are playing an ever-increasing role in the policies used to develop and use biofuels, sustainability/LCA assessment will continue to be a priority for the Task. For example, there will be an increasing focus on better defining the CI of transport biofuels, particularly those to be used for decarbonizing hard-to-electrify sectors (long-distance aviation, marine, rail and trucking). 
There is a growing need for accurate, representative models that can be used to estimate the CI of the various biofuels and production pathways. Ongoing work will assess the potential to further reduce the CI of conventional biofuels (so-called first-generation biofuels) and Task 39 members will continue their efforts to improve the understanding and confidence in the accuracy of the leading LCA models being used to assess the sustainability of biofuels. This work will leverage the expertise and ongoing sustainability analysis work occurring in many member counties (e.g., EU, US, Brazil, Canada, India, etc.)
Measuring the overall sustainability of biofuels require ongoing use and improvement of analytical tools such as LCA. Reliable LCA results facilitate sound policy decisions to help implement and accelerate the commercialization and adoption of conventional and advanced biofuels. The POW in this area will continue to clarify overall sustainability measures and evaluate best ways to assess and include sustainability metrics beyond GHG reduction. The Task’s sustainability analyses will form an important basis of collaboration with other IEA Bioenergy Tasks (Tasks 33, 34, 36, 37, 40, 42, 43, 44 and 45). As oleochemical, lignocellulosic biomass and other processing “wastes” can be used as biogenic feedstocks, their conversion pathways to various biofuels will be also assessed in collaboration with other Tasks.
The proposed sustainability work will include: 1) developing high-quality regional data for LCA models and making this data available to model developers/users to incorporate into their assessments; 2) continued development of the LCA’s used to assess the effectiveness of co-processing; 3) in collaboration with other sustainability assessment stakeholders such as Task 45, USDA and FAO, assessing land use change impacts; and 4) the role of specific feedstocks in achieving lower cost low CI biofuels. In addition, the Task 39’s LCA team will develop “briefing notes” for policy makers summarising the key factors that influence LCA results such as allocation issues, emissions variability and possible soil carbon changes, etc. 
The Task will also continue to better clarify commonalities and the main differences in the methodological structures, calculation procedures and assumptions used by the leading LCA models (i.e., EU’s BIOGRACE, Canada’s GHGENIUS, USA’s GREET and Brazil’s VSB, etc.).
Other potential ways of reducing the CI of biofuels also will be explored. This will include the use of LCFSs as a more effective policy framework than blending/usage mandates for encouraging countries and companies to continue to improve the efficiency and sustainability of biofuels’ feedstock production/conversion technology pathways. The ongoing use and growth of conventional biofuels (bioethanol/biodiesel) has also “encouraged” further emission reductions. For example, generation 1.5 cellulosic ethanol production technologies have been introduced to make use of captive cellulosic feedstocks (e.g., corn fibre residues from corn kernel starch-based ethanol production). Similarly, several companies have switched to using “green” sources of electricity and heat to further reduce the CIs of the “first generation” biofuels they produce. 

The overall sustainability assessment of a biofuel is extremely impacted/constrained by the source (sustainability) of the biomass feedstock used to produce the biofuel. Over the next triennium, the potential development of high integrity certification schemes across all of the “waste”, oleochemical and lignocellulosic supply chains will be evaluated, from feedstock production through delivery of final products (e.g., biojet and renewable diesel) to end users. This work will impact the development of sustainability certification schemes and help identify the most appropriate metrics for their use. These activities will be coordinated with Task 43 and Task 45 as well as with agencies such as FAO, IEA and IRENA. The concept of low-Indirect Land Use Change (iLUC)-biofuels will also be investigated as this will be a key parameter in the development of any new photosynthetic plant-based biofuels (in collaboration with Tasks 40, 43 and 45). 

3.3 Policy

Policies continue to be a key component that influences the rate and extent of development, deployment and use of biofuels. Typically, a mixture of market-pull and technology-push policies have been used to stimulate increased biofuel production and use. Task 39 has played a role in encouraging the production and use of more sustainable, lower CI transport biofuels by its work and publishing key findings such as its periodically updated “Implementation Agendas” policies compare and contrast report. This report summarizes the national policies that are used to promote greater deployment of transport biofuels and evaluates the effectiveness of existing and emerging biofuels policies to stimulate increased production and use of sustainable, lower CI transport biofuels. 

This policy comparison and evaluation will be extended to include recent and under-development national and regional carbon taxes as well as low carbon fuel standards (LCFS) and mandates for difficult-to-decarbonize sectors such as aviation. The short-term and long-term impacts of these policies on the growth of the advanced biofuel industry will be assessed, including the success of policies such as California’s and British Columbia’a LCFS, Brazil’s Renovabio initiative, Germany and Sweden’s GHG emissions reduction mandates, etc. In addition, the adoption and implementation of these policies in other regions will be compared with regard to their ability to increase biofuels production and achieve significant transport-related GHG emission reductions. As a specific example, the Task will investigate the expected impact of the new ICAO CORSIA agreement on international aviation emissions regarding future biojet fuel development and deployment.  

4. Deliverables and schedule
4.1 Technology and Commercialization 
4.1.1 Projects that the current Task 39’s members collectively support (with tentative leads/champions identified) for delivery in the next triennium (“T” deliverables in Gantt chart)  

1) Update assessment of potential and growth of drop-in biofuels, particularly co-processing of lipids, biocrudes and bio-intermediates in petroleum refineries and its potential to reduce final fuels’ CI. Plus, progress on the development of standards for bio-crudes/intermediates. Report
2) Develop decarbonization strategies for long distance transport sectors: Extend development of decarbonization strategies for long distance aviation transport sector. Report.
3) Develop decarbonization strategies for long distance transport sectors: Extend assessment of decarbonization of the long-distance marine transport sector and evaluate the commercial production and use of biofuels in the marine sector. Report.
4) Assess and map demonstration plants and commercialization progress. This includes reviewing the status of conventional and advanced biofuels demonstration and commercial facilities that are planned, under construction, operating or closed. Ensure database builds upon existing information available in other databases such as those maintained by Biofuels Digest, FO Licht, Bloomberg, New Energy Finance, etc. or by agencies such as the US EIA. Database & Report
5) Evaluate successes and lessons learned for commercialization of advanced biofuels technologies, including cellulosic ethanol. Build on work currently being led by India and in InterTask. Report
6) Synergies of green hydrogen and bioenergy deployment (involving Finland, Germany, Austria, Brazil, others to be determined). (InterTask with Task 44). Report
4.1.2 Projects that Task 39 members collectively supported to be carried out in the next triennium (if resources are available and if there is a champion who can “lever” additional resources to carry out the project (not listed in Gannt chart))
· Extend analyses of opportunities for and key issues limiting the efficient integration/use of advanced biofuels into existing infrastructure and engines for transport (e.g., available engine technologies, existing policy frameworks). With anticipated AMF TCP cost share. Report
· Conversion of 2G ethanol industry wastes to biogas, examining potential for reductions in OPEX and GHG emissions and production of additional transport fuel (possibly with Task 37). Report
· Biogas as a transportation fuel light and heavy-duty vehicles (Collaboration with Task 37)

· (Potential multi-task) Update report on status of algal biofuel technologies assuming a multi-product biorefinery co-product approach (e.g., facilities producing higher value products like fish feed, nutraceuticals, cosmetic ingredients, etc. in addition to biofuels). Report
· (Potential multi-task, multi-TCP) Assess potential of electrofuels/power-to-fuels technologies, particularly their strategic relevance and ability to provide cost-competitive, sustainable transport fuels at scale in the mid-to-longer term (in cooperation with IEA HQ and others). Report (this project has already been incorporated into T6-Synergies of green hydrogen and bioenergy deployment)
4.2 Sustainability, Policy, Markets and Implementation 
4.2.1 Projects that Task 39’s members collectively support for work in the next triennium 

(with the potential lead/champion indicated (“P” deliverables in Gantt chart)  

1) Update Implementation Agendas compare-and-contrast report of each member country’s biofuels policies that have been/are being used to develop, deploy and expand biofuels production and use. Assess policy successes regarding decarbonizing transport. Report
2) Extend assessment of the sustainability of biofuels pathways, including review and evaluation of how much existing biofuels policies incorporate social and environmental aspects of sustainability, the specific impact of various proposed “new/advanced” feedstocks on the CI of biofuels, and also further compare and harmonize leading LCA models being used to support biofuels categorization and regulation (i.e., GREET, GHGenius, BioGrace, etc.). (Possibly joint with Task 45, or multi-Task). Report
3) Review existing and emerging/proposed certifications for both oleochemical and lignocellulosic feedstock-to-biofuel supply chains, and other potential renewable fuels, identifying opportunities to improve and extend supply chain certification schemes. (Possibly joint with Task 40 or multi-Task). Report
4) Extend analysis of status of biofuel production and use potentials in emerging countries/markets (e.g., China, India, Southeast Asia, etc.) (Possibly with IEA HQ, IRENA, FAO and World Bank).

4.2.2 Projects that Task 39 members collectively agree to tackle if resources are available and if there is champion/lead for the projects (not listed in Gannt chart)

· Conduct a supply chain analysis to identify all potential opportunities across the feedstock-to-biofuel supply chain to reduce capital and/or operating costs for advanced biofuels production, lower the financial risks and facilitate financing of commercial biofuels projects, as well as to understand and be able to inform policy on how much financial support will be required to “buydown” the still relatively high costs of advanced biofuels. (Link to Task 42 assessment methodology and Task 43 feedstocks). Report
· Cost/benefit analysis and comparison of drop-in (fungible but less commercialized) versus conventional ethanol/biodiesel biofuels (more commercialized but less fungible) to better understand feedstock versus infrastructure integration challenges. Report
· Investigate and recommend the types of policies that will be optimal for decarbonizing the aviation and marine sectors based on their distinctive international character relative to other transport sectors. Report
The Task’s proposed POW will continue to be reviewed and refined through on-going electronic communications (i.e., emails, conference calls, tele/video meeting (e.g., ZOOM, WebEx, TEAMS, etc.) as well as, in the post-CoVid world, more formally through annual face-to-face business meetings among Task 39 members. There will be increased attention to holding more Task meetings virtually to reduce the Task’s travel-related carbon footprint.
Each of the Task’s projects will be led by a Task member(s) champion(s) who will try to “leverage” their own institutions and/or country’s expertise in the project’s topic area. Project champions will provide more detailed descriptions of their projects, which will be distributed to Task 39 membership prior to the start of or during the new triennium. The resources allocated to each project (e.g., budget, time, etc.) will continue to be discussed and refined by Task members; these discussions will continue to be an integral part of each Task meeting. 
5. Dissemination 
The Task will facilitate knowledge transfer and dissemination of information between IEA Bioenergy members and other transport biofuels and low CI fuels stakeholders, including other IEA TCPs and other agencies (IRENA, GBEP, below50, etc.). This will take place through various interactions, e.g., at workshops and conferences, via personnel exchanges, and using websites/electronic media. The Task will build on its strong, existing relationships with IEA headquarters, worldwide stakeholders (e.g., the EU, Australia, New Zealand, Brazil, Japan, S. Korea, US, Canada, India and, hopefully, China, France, Thailand, Indonesia, Malaysia, Mexico and Chile), and its effective collaboration with other Agencies, Tasks, TCPs and stakeholder companies and institutions.
Task 39 will strengthen its communication with allied international organizations and initiatives such as IRENA, FAO, the BioFuture Platform and Mission Innovation. As well as with national organisations such as the US DOE and similar organisations in other countries such as Brazil to collaborate on biofuels developments in IEA Bioenergy and non-IEA Bioenergy countries. The Task will strive to ensure that its activities are complementary to those of other initiatives such as Mission Innovation, the Biofuture Platform, etc., by ensuring good communications between Task 39 and these other entities.
The Task already has a strong track record of effectively disseminating information, maintaining a highly accessed website, publishing three newsletters per year as well as many highly cited commissioned reports. In addition, Task members publish in the peer reviewed literature and help organize and participate in many well attended conferences and workshops, most with the active engagement of stakeholder industries. Major communication and dissemination activities in the 2022-2024 triennium will include: 1) continued improvements and updating of the Task 39 website; 2) publishing 2-3 newsletters per year; and 3) Organising and facilitating several business meetings, conferences and joint seminars. As well as published proceedings of technical meetings, it is anticipated that any commissioned reports prepared by the Task, after appropriate review and a limited period of restricted access for participating member countries, will be made freely available and circulated in the public domain. In this way, IEA Bioenergy Task 39 members will benefit from early access to leading edge reports while the Task continues to influence and educate the broader biofuels stakeholder community. Many key reports the Task publishes will continue to be publicized through well attended IEA Bioenergy “report launch” webinars.
A major Task 39 dissemination activity is its periodic newsletters featuring country reports, hyperlinks to recent Task 39-relevant media stories and reports. Task 39 usually publishes three newsletters per year which provide progress updates on Task 39 activities as well as feature articles highlighting technical and policy developments related to biofuel production and use in one of the Task’s member countries. These newsletters are distributed to over 2500 biofuels stakeholders. The Task’s website is visited regularly and routinely receives enquires that are typically handled by the Task coordinator and webmaster, or referred to experts within Task 39’s network. Website statistics are reported in the Task’s semi-annual Progress Reports submitted to the IEA Bioenergy ExCo.
Task 39 also maintains a regularly updated demonstration plant website which provides a database of advanced biofuels production facilities in member countries and to the extent information is available the rest of the world (https://demoplants.best-research.eu/). 

Typically (prior to CoVid pandemic travel restrictions) the Task organises 4-6 biofuels relevant workshops/conferences during a triennium. About half of these meeting are held in association with major biofuel conferences, both to minimise travel and to highlight Task 39 work by profiling developments in many of the Task 39-member countries. As mentioned elsewhere, this partially contributes to and facilitates the active engagement of industry in Task 39 activities. The Task will continue to convene 2 business meetings each year (one of them likely virtual) with one of the meetings used to update Task 39 members on the biofuels-related developments, activities and policies in their respective countries (partially to provide data for the ongoing Implementation Agenda’s report). 
Increased efforts will be made to carry out some of the Task’s meetings in an electronic/virtual manner (e.g., using Zoom, Teams, WebEx, Go-to-meeting, etc). However, with the global membership of the Task (spanning many time zones) this has proven to be challenging.

Task 39 also continues to actively organize and participate in virtual webinars and conferences to share their insights on how decarbonization of the transport sector can contribute to a “green economic recovery”.

The Task will also organize Inter-Task workshops, similar to the joint workshop held between Tasks 39 and 44 on the “Role of Biofuels Production/Biorefineries in Grid Balancing” (November, 2020).

6. Collaboration and linkages 
6.1 Collaboration with other Tasks of IEA Bioenergy 

Task 39 will continue its good collaborations with other IEA Bioenergy Tasks, i.e., Tasks 33, 34, 36, 37, 40, 42, 43, 44 and 45). Possible collaborations with other Tasks (prospective joint projects) are discussed in the work programme section. Examples of possible collaborations are  
· Task 33: Thermochemical gasification routes to low CI transport fuels, especially the timeline and costs for large scale production and deployment of gasification-based low CI transport fuels
· Task 34: Thermochemical liquefaction routes to “biocrudes” and co-processing of such biocrudes to obtain low CI transport fuels, especially the timeline and costs for large scale production and deployment of biocrudes and their co-processing/upgrading potential
· Task 37: biogas/biomethane production and upgrading to Bio-SNG/RNG and its use in transport
· Tasks 40, 42 and 45: assessing supply chains, coproducts and sustainability 
· Tasks 44 and 45: assessing the potential of electrofuels (or power-to-liquids/gases, PTL/G), particularly the strategic relevance and potential of electrofuels
· Tasks 40, 43 and 45: investigating low-iLUC-feedstocks for low CI transport fuels in the development of any new photosynthetic plants-based routes to fuels 
· Others?
6.2 Collaboration with other TCPs, other international organizations, networks and industry 

We will continue our good rapport with allied stakeholder groups such as IEA HQ, IRENA, FAO, GBEP, other IEA TCP’s (e.g., AMF, Hydrogen, etc.) and various national and international programs. Task 39 will continue to benefit from extensive industry involvement by companies and institutions at the forefront of biofuels development such as Boeing, Borregaard DSM, ENI, GoodFuels, International Air Transport Association (IATA), IFPEN, ISCC, Haldor Topsoe, LanzaTech, LBST, Licella, Neste, Novozymes, Renewable Energy Group (REG), Roundtable on Sustainable Biomaterials (RSB), (S&T)2 Consultants, skyNRG, Steeper, UPM, World Wildlife Federation, etc.
Task 39 will build on its already good communications with IRENA, FAO and national/international organisations such as the US DOE, Brazil FAPESP, EC, etc., to collaborate on biofuels developments in IEA- and non-IEA countries. Task 39 also plans to extend its involvement with groups such as GBEP, the World Business Council for Sustainable Development’s (WBCSD), below50, etc. The Task will also ensure that its activities are complementary to those of other initiatives such as Mission Innovation, the Biofuture Platform, etc., by ensuring good communications between Task 39 and these other entities.
7. Task management
Currently the Task leadership is shared between the National Renewable Energy Laboratory (USA) represented by Jim McMillan, and the University of British Columbia (Canada) represented by Jack Saddler. Both Task Leaders are engaged in all aspects of the Task’s operations. The Task leaders are assisted by Mahmood Ebadian (UBC), who serves as the Task coordinator for all Task activities and projects. He is also Editor of the Task’s Newsletter as well as its website’s Webmaster. 
In terms of future Task leadership, Jim McMillan will step down as Task leader at the end of the current triennium. Jack Saddler will also step down, but indicated that he and the UBC group would be happy to continue to act as the Task “back up”, producing newsletters, maintaining the Task webpage, etc., if needed. The membership feedback obtained during and after this meeting indicated three members potentially interested in taking over Task leadership for the next triennium. Subsequent polling was performed in May 2021 to understand Task 39 members preferences for future the Task leadership. Polling results demonstrated a strong preference for future leadership of the Task to be led by Sweden (Tomas Ekbom) supported by Brazil (Glaucia Mendes Souza) for the 2022-2024 triennium.
Country Representatives (also known as National Team Leaders) for each Task 39 participating country are responsible for coordinating their respective nation’s participation in the Task. Their expertise is summarised further below in this proposal and each member is asked to “champion” or actively contribute to projects that are close to their areas of expertise/interest or in which their countries/institutions are highly engaged. This approach maximizes effective leveraging of the Task’s limited operational funds. This approach has been key to the Task’s past success (as demonstrated by the algae, biojet, biomarine, etc., projects/reports) and is expected to continue.
7.1 Proposed Task Structure

The Task’s two main Subtasks (Technology & Commercialization and Policy, Markets & Implementation) will be led by teams of European, North/South American, Asia and Oceania Task members, recognized for their ability to work within the broad area of their respective subtask and with acknowledged subject matter expertise in relevant areas. Task 39 has benefited extensively from having participants from many global regions. Although IEA Bioenergy tends to be more “Eurocentric” in its participation and priorities, Task 39’s more “global perspective” has proven useful in helping better understand and build on specific strengths found on each continent. Consequently, our network members have benefitted immeasurably from applying “lessons learned” from one region to the other. For example, South and North American members have had a strong focus on conventional and advanced ethanol and other liquid biofuels generated through the biochemical conversion (sugar) platform, while European partners have an established track record on biodiesel as well as a strong focus on thermochemical pathways to liquid fuels, e.g., as demonstrated by companies such as Neste Oil and Preem. Each participating country within Task 39 is now benefitting from R&D investments made by other member countries. This is evident in several of the trans-Atlantic projects being undertaken by Task 39 stakeholder companies such as Boeing, REG, Borregaard, DSM, Novozymes, etc., which have incorporated elements of conventional and advanced biofuels as well as biochemical and thermochemical conversion platforms into their overall commercialization strategies.
The cross-cutting communications subtask (Information Dissemination) will similarly involve the active participation of all Task 39 country representatives. This subtask will continue to be responsible for handling the many external inquiries for information the Task receives. It will also ensure the ongoing publication and distribution of the Task’s newsletter at an approximate frequency of three-times-per-year. This subtask will also continue to work with local groups that generously agree to host and help organize the Task’s biannual business meetings and related 2-3 times a year technically- or policy-oriented workshops, symposia and webinars.

The proposed Task structure is designed to facilitate cooperation and collaboration with other IEA Bioenergy Tasks, IEA headquarters and related organizations such as the United Nation’s FAO as well as anticipated new member countries. In the new triennium, Ilkka Hannula and Jeremy Moorhouse at IEA headquarters (HQ) will collaborate and liaise directly with Task 39, provide updates from IEA HQ, participate in selected deliverables (e.g., implementation agendas and demonstration facilities) and solicit feedback and biofuels expertise from task members as needed. 

7.1.1 Technology & Commercialization SubTask

This SubTask will have responsibility for both technical and commercialization aspects of all conventional and advanced biofuels and other low CI fuels. It will also have a liaison role with other Tasks working on the various conversion technologies (gasification (T33), hydrothermal liquefaction/pyrolysis (T34) and biogas (T37), all in a biorefinery approach (T42)) as well as with biomass feedstock production (Task 43)). Each activity will be led by a representative from one of the Task’s member countries that has an active national program in a particular aspect of fuel technology and commercialization. Subtask leadership will be shared jointly by:

· Steve Rogers (Australia). Business development manager at Licella, a biocrude technology developer, with extensive experience in commercialization of clean technologies.

· Rubens Maciel Filho (Brazil). Professor of Chemical Engineering at UNICAMP and Coordinator for elements of FAPESP Bioenergy Program, Center for Innovation of New Energy and Brazilian Institute of Biofabrication with expertise on biomass conversion through biochemical and thermochemical routes and techno-economic process evaluation.

· Jack Saddler (Canada). Through UBC brings expertise on decarbonizing long-distance transport (aviation, marine, rail and trucking) and drop in biofuels/co-processing.
· Sune Tjalfe Thomsen (Denmark). Professor at University of Copenhagen with expertise in marine biofuels and applied biorefining including plant and algae cell wall deconstruction.

· Franziska Mueller-Langer (Germany). Head of Biorefineries research section at the Deutsches Biomasseforschungszentrum (DBFZ) with expertise on biofuel technologies and their assessment against sustainability criteria.

· Nicolaus Dahmen (Germany). Professor at Karlsruhe Institute of Technology (KIT) and scientific coordinator of the bioliq® plant in Karlsruhe with expertise in thermochemically converting biomass into synthetic fuels and chemicals.
· Ravi Gupta (India). Through Indian Oil Corporation, brings expertise in commercialising biofuels ranging from cellulosic ethanol through to drop-in biofuels. 
· Stephen Dooey (Ireland). Professor at University of Dublin with expertise in fundamental chemical reaction kinetics and fundamental research in clean energy technologies
· Paul Bennett (New Zealand). The Portfolio Leader for Integrated Bioenergy at Scion. Through extensive industry and research institution experience, brings expertise in all aspects of decarbonising transport, marine and aviation in particular.
· Duncan Akporiaye (Norway). Research Director of Process Technology at SINTEF with expertise in sustainable energy and bio-based fuels.
· Tomas Ekbom (Sweden). Coordinator of Sweden’s biofuels sector activities (spanning industry, government and universities) at the Swedish Bioenergy Association.

· Jim McMillan (USA). Through NREL brings expertise in all aspects of biofuels including biochemical, thermochemical, algal and hybrid routes.
7.1.2 Policy, Markets, Sustainability & Implementation SubTask

This SubTask will focus on policy, market, sustainability and implementation aspects of conventional and advanced biofuels and other low CI fuels. It will also have a liaison role with other Tasks working on related policy and social welfare issues such as sustainability assessment including GHG emissions, trade, employment, etc. This subtask will have representatives from many of the Task 39-member countries that have more extensive experience in biofuels-related policy issues such as regulation, trade, sustainability assessment, etc. Subtask leadership will be shared jointly by:
· Dina Bacovsky (Austria). Unit Head Biofuels at Austria’s BEST (Bioenergy and Sustainable Technologies GmbH) research institute with expertise on biofuels technologies and policies.
· Glaucia Mendes Souza (Brazil). Professor at University of São Paulo, President of FAPESP Bioenergy Research Program, Chairperson of influential SCOPE Bioenergy and Sustainability report (involving experts from 31 countries and 100 institutions), with research specialization on plant biotechnology, biochemistry and genetics.

· Mahmood Ebadian (Canada). Through UBC, brings expertise in supply chain, biofuels policy and implementation issues as well as IEA Bioenergy Task 39 coordination activities.

· Don O’Connor (Canada), Michael Wang (US), Mark Staples (US) are all experts in LCA modelling of biofuels. Will be intimately involved in the Task’s sustainability work.

· Adrian O’Connell/Nicolae Scarlet (European Commission). Through EC’s Joint Research Centre (JRC) Directorate for Energy, Transport and Climate, bring extensive LCA expertise.

· Paul Sinnige (Netherlands). Researcher at Netherlands Enterprise Agency (RVO.nl) bringing expertise in biofuel policy and sustainability issues and policy development for renewable energy and emissions reduction in the Netherlands and Europe, especially sustainability certification; also involved in BioGrace GHG (LCA) calculation tool.
· Shibahara Yuta (Japan). Through New Energy and Industrial Technology Development Organization (NEDO), provides expertise across all biofuels policies and technical issues. 
· Jin-Suk Lee (South Korea). Principal Researcher at the Korea Institute of Energy Research (KIER) bringing broad expertise spanning biochemical and thermochemical conversion as well as microalgae.
8. Budget and interest of ExCo members
Triennium Budget Table
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2

3 TRIENNIUM 2022 - 2024

.

5 TASK 39

6

7 BUDGET

8 2022 2023 2024

9 |Number of participants. 16 16 16

10 |Annual cost per participant 15,000 15,000 15,000

11 Task income 240,000 240,000 240,000

12 |Less 10% to Strate Fund 24,000 24,000 24,000

13 Net Task income 216,000 216,000 216,000

14 Funds carried forward 0 0 0

15 |Outstanding funds for preceeding year(s) 0 0 0

16 |Other income 0 0 0

17

18 Net available funds 216,000 216,000 216,000

19

20 |SPEND vs BUDGET BREAKDOWN

21 Budget Budget Budget

22 Year1 Year2 Year 3

23 1a Salaries / benefits - Task Management 40,000 40,000 40,000

24 1b Salaries / benefits - Dissemination 0 0 0

25| 2.Support services 0 0 0

26| 3. Materials / supplies 2,000 2,000 2,000

27 4. Travel 10,000 10,000 10,000

28 5. Other expenditure 0 0 0

29 6. Overhead 19,000 19,000 19,000

30 7. Projects / Subcontracts / Consultants 145,000 145,000 145,000

31 B

32 TOTAL 216,000 216,000 216,000

33

34 )
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Note: The above budget table is prepared based on the current number of member countries in Task 39. Task budget is subject to change depending on the final number of member countries that continue their membership/(re)join Task 39. 
ExCo Member Interest

TABLE 1: Identify the actions in the Strategic Plan 2020-2025 that would be addressed by the proposed Task / SP* by inserting the WP # in the ‘Tick’ column for each relevant row.
	OBJECTIVE
	ACTION
	TICK

	Objective 1: A sustainable system for bioenergy and biomass materials supply
	
	

	a. Demonstrating the key role of bioenergy in a decarbonising world
	a.1 Develop and explore the complementary roles of bioenergy and other renewable energy supply, the potential of bioenergy carbon capture and storage or utilisation, and the pricing of these specific functions
	Technology and commercialisation, Policy

	b. Embedding bioenergy into the broader bio-economy
	b.1Enable the transition to a low-carbon, energy-secure economy and broaden recognition that bioenergy systems are common components in value chains or production processes that also produce food and other biobased products (e.g., at biorefineries)
	Sustainability

	c. Incorporating the security, flexibility, and stability provided by bioenergy in the fuels, electricity, gas and heating systems
	c.1Enable baseload and just-in-time production of bioenergy for different energy grids and renewable energy systems
	

	
	c.2 Gradually enable the greening of the natural gas grid
	

	
	
	

	Objective 2: Innovative Technologies
	
	

	a. Enabling the development and application of innovative technologies
	a.1 Ensure that Task networks serve as the basis for enabling collaboration and information exchange to catalyse commercialisation with industry
	Technology and commercialisation

	
	a.2 Showcase best practices to enable deployment
	Technology and commercialisation

	b. Developing Advanced Biofuels for Mobility
	b.1 Stimulate the development of biofuels from lignocellulosic biomass and wastes and consider the role of biofuels in sectors that require high energy-density fuels (e.g., aviation, marine, and long-distance transport)
	Technology and commercialisation, Policy

	
	
	

	Objective 3: Sustainable Supply Chains
	
	

	a. Developing sustainable biomass supply chains
	a.1 Incorporate effects of land use (change) and landscape management in the analysis of supply chains
	Sustainability 

	
	a.2 Facilitate the reclamation and reuse of abandoned agricultural land and the use of fallow land
	

	
	a.3 Enable increased production of biomass in a sustainable way in agriculture and forestry, while maintaining or improving carbon storage and sequestration
	

	
	a.4 Stimulate the development of logistics to harvest under-used residues
	

	
	a.5 Support certification to prove sustainability of supply chains
	Sustainability

	
	a.6 Promote the market deployment of viable and efficient biobased value chains
	Technology and commercialisation

	
	
	

	Objective 4: Operational Optimisation
	
	

	a. Engaging all relevant stakeholders in a dialogue
	a.1 Collaborate closely with other international agencies, IEA TCPs, and/or actions in this area
	Technology and commercialisation, Sustainability

	
	a.2 Organise workshops with international institutes, governments, NGOs, and industry
	Included in Task 39 dissemination strategy

	
	a.3 Proactively provide timely science-based analyses to inform political/public debates
	Included in Task 39 dissemination strategy

	b. Expanding the outreach to emerging and developing countries
	b.1 Realise increased membership to support outreach
	Included in Task 39 dissemination strategy

	
	b.2 Work closely with other international organisations to enhance outreach
	Included in Task 39 dissemination strategy

	c. Ensuring the optimal use of communication channels
	c.1 Continue with a well-functioning website as the central channel, and improve the TCP’s outreach through social media
	Included in Task 39 dissemination strategy


Deliverables Gantt Chart
	Project No.

 
	Topic

 
	Status

 
	2022
	2023
	2024

	
	
	
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4

	REPORTS
	T39-T1
	Continuation/further work on Drop in biofuels/Co-Processing (possibly with Task 33 &34) (EC/Canada/Norway/Germany)
	Planning
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	Actual
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	T39-T2
	Continuation/further work on Decarbonisation Strategies for the Aviation Sector (Canada/US/Norway/Japan/NZ/Australia)
	Planning
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	Actual
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	T39-T3
	Continuation/further work on Decarbonizing the Marine Sector (Denmark/Australia/Canada/NZ)
	Planning
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	Actual
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	T39-T4
	Assessment of Large-scale Demonstration Plants (Austria)
	Planning
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Actual
	
	
	
	
	
	
	
	
	
	
	
	

	
	T39-T5
	Phase 2- Successes and Lessons Learned for Advanced Biofuel Technologies Commercialization (possibly InterTask with Tasks 40 and 45) (Sweden/Germany)
	Planning
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Actual
	
	
	
	
	
	
	
	
	
	
	
	

	
	T39-T6
	Synergies of green hydrogen and bioenergy deployment (Finland, Germany, Austria, Brazil, Canada, US) (InterTask with Task 44)
	Planning
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Actual
	
	
	
	
	
	
	
	
	
	
	
	

	
	T39-P1
	Update Biofuels Implementation Agendas: Policies Compare and Contrast report covering member country policies and deployment success (Canada/All member countries)
	Planning
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Actual
	
	
	
	
	
	
	
	
	
	
	
	

	
	T39-P2
	Extend assessment of the Sustainability of Biofuels Pathways (LCA) (US/Canada/EC/Brazil/NZ)
	Planning
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	Actual
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	T39-P3
	Review existing and proposed Certifications for oleochemical and lignocellulosic-based biofuels and other potential renewable fuel supply chains; identify certification scheme improvement opportunities (The Netherlands/EC)
	Planning
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Actual
	
	
	
	
	
	
	
	
	
	
	
	

	
	T39-P4
	Extend assessment on the status of Biofuels in Emerging Markets -potential for sustainable production and consumption (Brazil/India)
	Planning
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	Actual
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	Task 39 Newsletter
	Planning
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	Actual
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	IEA Bioenergy Progress and Annual Report (Task progress)
	Planning
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	Actual
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