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ExCo Meetings 
The 74th IEA HIA ExCo Meeting was held 16-17 June in 
Zaragoza, Spain. The semi-annual ExCo Meeting immediately 
followed the 2016 World Hydrogen Energy Conference 
(WHEC). For updates from IEA HIA Members, see DiploTech. 

Welcome New Members
The IEA HIA is happy to announce the accession of two new members: the People’s Republic of China (PRC) 
and Southern Company. 

Two institutions, the Dalian Institute for Chemical Physics (DICP) of Dalian and the General Research 
Institute for Nonferrous Metals (GRINM) of Beijing, will represent China on the IEA HIA Executive 
Committee.  DICP, an affiliate of the Chinese Academy of Sciences, was founded in 1949. GRINM, China’s 
largest R&D body in the field of nonferrous metals, was founded in 1952. Together, they will serve as the 
national channel for other PRC institutions and experts interested in IEA HIA participation. Initially, China 
will participate in IEA HIA Task 32 – Hydrogen-Based Energy Storage.

Southern Company, the second largest utility in the U.S. by customer base, has become the first utility to join 
the IEA HIA. Founded in 1912, Southern Company is a combined electric and gas utility with ~44,000 MW 
of generating capacity.   As society transitions to a low carbon economy, Southern Company anticipates that 
hydrogen will be an important energy carrier. Initially, our new utility member will participate in Task 38 - 
Power-to-Hydrogen and Hydrogen-to-X.

IEA HIA Tasks
At the 74th ExCo Meeting the proposed Hydrogen in Maritime Transport task received final ExCo approval 
as Task 39.  Inauguration of Task 39 opens a whole new sector for hydrogen discovery and innovation. 
The overall Task 39 goals are: to provide know-how on the use of hydrogen and fuel cells in the maritime 
environment; to evaluate new concepts; and to initiate research and demonstration projects. Drivers for use 
of hydrogen and fuel cells in maritime applications include: a reduction in fuel consumption, local and global 
air emissions, noise and vibration levels, and maintenance requirements; as well as development of smart ports 
and cities – where a local supply of hydrogen is available. 

See Task Ink for the latest news on the entire IEA HIA Task portfolio.

IEA HIA Promotion and Outreach
An IEA HIA presentation is slated for the Fuel Choices Summit 2016 in Israel. The Summit, 
coordinated  by the Prime Minister’s Office, takes place 2-3 November in Tel Aviv. And for the first 
time, the IEA HIA will speak at a Side Event during the United Nations Framework Convention 
on Climate Change (UNFCCC) Conference of the Parties (COP22), which takes place held 7-18 
November in Marrakech, Morocco. 

www.ieahia.org
mailto:mvalladares@ieahia.org
http://english.dicp.cas.cn/
http://www.grinm.com/Page/712/language/zh-CN/default.aspx
http://www.grinm.com/Page/712/language/zh-CN/default.aspx
http://www.southerncompany.com/
http://fuelchoicessummit.com/
http://unfccc.int/meetings/marrakech_nov_2016/meeting/9567.php
http://unfccc.int/meetings/marrakech_nov_2016/meeting/9567.php
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PRESENTATION ALERT
The IEA HIA participated in a dedicated session at the June 2016 World Hydrogen Energy Conference in 
Zaragoza, Spain. IEA HIA Operating Agents and Manager delivered the following presentations: 

•	 IEA HIA RD&D - Cultivating Sustainability in the Climate Change Era
•	 Task 38 - Power-To-Hydrogen and Hydrogen-To-X
•	 Task 36 - Life Cycle Sustainability Assessment
•	 Task 29 - DISCO H2 (Distributed and Community Hydrogen)
•	 Task 32 - H2 Based Energy Storage
•	 Task 33 - Local H2 Supply for Energy Applications

 

PUBLICATION ALERT
IEA HIA is pleased to announce the release of the final report for Task 29 Distributed and Community 
Hydrogen (DISCO H2) Subtask 3 – Model Concept Development. This report was prepared by Subtask 
3 Leader Dr. Hiroshi Ito, who also serves as the Task 29 Operating Agent. The list of contributing experts 
appears in the report.

Task 29 has four Subtasks as well as a dissemination activity. Subtask 3 is focused on Model Concept 
Development of three community categories including: rural/island communities, urban communities 
and industrial/commercial communities.  The methodology used for evaluation of the distributed 
hydrogen systems included a SWOT analysis, a software simulation and project organizer interviews. 
Subtask 3 carried out a (HOMER) software analysis on six projects, two for each community type. 
The projects were selected from a larger pool of candidates in order to evaluate “techno-environment” 
and “economic” aspects of each system. Subtask 3 also investigated each system from the “regulatory” 
standpoint. 

Subtask 3 reports a number of accomplishments related to its model concept development initiative. In 
the urban community category, a small-scale fuel cell -based Combined Heat and Power (CHP) system 
has been commercialized and is close to achieving economic feasibility. However, using hydrocarbons 
as a fuel for CHP means that CO2 emissions cannot be avoided and that reduction of CO2 emissions 
must be carefully addressed. In the industrial community where fuel cell powered forklifts were used in a 
warehouse, a comparative analysis of total costs of ownership revealed that fuel cell powered forklifts are 
already competitive with battery-powered forklifts. In rural/island communities, use of a hydrogen storage 
system based on renewable energy sources (RES) is appealing. However, achieving economic feasibility 
with this kind of system is still difficult at this point.

The IEA HIA is also happy to announce that Task 32 Hydrogen-Based Energy Storage has published 
a number of articles that are featured in Springer’s Applied Physics A: Materials Science & Processing.  The 
guest editors for this topical collection were Operating Agent Dr. Michael Hirscher and Task 32 experts 
Dr. Craig Buckley and Dr. Bart van Hassel as well as Dr. Ping Chen. The articles are available for purchase 
HERE. 

http://ieahia.org/pdfs/IEA-HIA-RD-D-Cultivating-Sustainability-in-the.aspx
http://ieahia.org/pdfs/WHEC_IEA-HIA_Task38presentation-(2).aspx
http://ieahia.org/pdfs/Task_36_WHEC2016_JDufour_Harmonization.aspx
http://ieahia.org/pdfs/Task29(Ito)for-WHEC_20160615.aspx
http://ieahia.org/pdfs/WHEC2016_Hirscher_Task32.aspx
http://ieahia.org/pdfs/2016-06-15-IEA-HIA-Task-33-Ulleberg.aspx
http://ieahia.org/pdfs/Final-report-of-ST3-for-Web_10-20-2016.aspx
http://ieahia.org/pdfs/Final-report-of-ST3-for-Web_10-20-2016.aspx
http://link.springer.com/article/10.1007%2Fs00339-015-9484-6
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HYDROGEN AND FUEL CELL MARKET SPACE

SHOWTIME!
The December 2015 COP 21 Paris Agreement took effect 5 October 2016 when key thresholds for 
ratification were met: at least 55 member countries, representing at least 55% of global emissions, had 
executed the ratification instruments. The Agreement, which will enter into force on 5 November 2016, 
sets out a global action plan to put the world on track to avoid dangerous climate change by limiting 
global warming to well below 2°C.

Japan is aiming to have 40,000 hydrogen-powered cars on the roads by 2020, with plans for a 20-
fold expansion to 800,000 by 2030. As part of the hydrogen push, Japan has also been promoting 
home fuel cells that are capable of producing electricity and hot water, with a goal of 5.3 million units 
by 2030. Currently, the number of installations stands at about 150,000, according to the Ministry of 
Economy, Trade and Industry (METI). 

Kia, a subsidiary of Hyundai-Kia Automotive Group, is currently preparing a new hydrogen fuel cell car 
as part of its move to  more sustainable powertrains. Hyundai already has the ix35 Fuel Cell on the road, 
so the Kia hydrogen car is expected to use a similar system. Hyundai is now looking toward its next-
generation fuel-cell powertrain, which will debut at the Winter Olympics in South Korea. Toyota is 
planning to launch a smaller, less expensive model of the Mirai in 2019. The company thinks it could 
sell 30,000 or more hydrogen fuel-cell vehicles a year by 2020. BMW is also dipping their toes into the 
FCEV market. They plan to have an FCEV model ready after 2020. 

On 12 September 2016 Toshiba Corporation announced that the pure hydrogen fuel cell system it 
delivered to Toyota Motor Corporation became operational that day. The 3.5 kW system is the first 
commercial pure hydrogen fuel cell system that Toshiba has delivered. Toyota will use it to investigate 
optimization of high-efficiency energy use in the new energy management facility at its Honsha Plant.

Anglo American Platinum (Amplats), the world’s largest supplier of platinum (which is used to 
build fuel cells), announced an investment in a company engaged in small-scale gas-to-liquids technology 
that converts flare gas, natural gas, natural gas liquids and biogas – as well as other similar feedstocks 
that would otherwise be wasted – into clean liquid transportation fuels, with hydrogen produced as 
a byproduct. This  process provides an alternative source of hydrogen and supports cost reduction 
associated with hydrogen delivery for use in fuel cell electric vehicles (FCEVs).

Nickola Motor Company did a “180” and scraped plans for battery-powered semi-truck in favor 
of a new hydrogen fuel cell concept. They’re offering drivers free hydrogen fuel for the first 1,000,000 
miles. Perhaps more importantly, Nikola  currently has plans for 56 strategically positioned hydrogen 
stations across the U.S. and Canada, with many more to come.

In August, True Zero, which operates the world’s largest network of retail hydrogen refueling  stations 
in California, reached a major milestone of powering more than 1,000,000 zero-emission miles by 
FCEVs. 

Some players in the industry have predicted that fifty-cent hydrogen will be a reality, if energy 
stakeholders move in unison. According to the National Renewable Energy Laboratory (NREL) data, 
one kilogram of hydrogen, which is equal to a gallon of gasoline in terms of energy content, costs about 
$4.20 USD to produce during peak energy demand. Using off-peak energy, hydrogen production costs 
decline to $2.24 USD per kg. Combined with work by the DOE to improve electrolyzer technology, 

December 2015 COP 21 Paris Agreement

Hyundai fuel-cell powertrain

Nickola Motor Company hydrogen semi-
truck concept

True Zero FCEVs

fifty-cent hydrogen will be a reality
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Fuel cell power modules

Fuel cell buses in Canton, Ohio USA

Hydrogen fuel cell powered passenger train

Hydrogen refueling stations

the cost per kg of hydrogen could fall to $1.14 USD. Because a fuel cell is twice as efficient as an ICE, the 
actual cost is equal to $0.57 USD.

Ballard Power Systems is beefing up their presence in China. In July, Burnaby-based Ballard Power Systems 
Inc. signed an agreement to manufacture its hydrogen fuel cells under license in China, a deal worth $168 
million over five years. Then in September, the company announced that it had signed an agreement with 
Shenzhen UpPower Technology Co., Ltd. ("UpPowerTech"), a leading fuel cell bus systems integrator in 
China, for the supply of 10 FCveloCity-MD 30-kilowatt fuel cell power modules. These modules will be 
utilized by UpPowerTech in its clean energy buses, which will be deployed in the 2017 timeframe in the 
City of Nanning in the Province of Guangxi.

Great strides in hydrogen infrastructure and public transportation have taken place over the last few 
years in Canton, OH USA. SARTA currently has 10 hydrogen fuel cell buses on the road, with at least five  
more on order. Most recently, SARTA broke ground on a new hydrogen refueling station. Stark County is 
an ideal place to cold climate test the technology, rather than in a more complex, larger transit system such 
as Cleveland, New York or Chicago. 

In late September, the French transit company Alstom introduced the Coradia iLint, a pioneering 
hydrogen fuel cell powered passenger train. The train will be placed in operation at the end of 2017 in 
the northwestern German state of Lower Saxony. It will replace diesel-burning trains in this non-electrified 
part of the rail network. In other transport sector news, the HY4, a quiet four-seater aircraft, made its 
maiden voyage out of Stuttgart Airport. The product of a German collaboration, the HY4 represents a 
toward step de-carbonizing air travel.  Its developers see particular potential for an “air-taxi” market in 
auto-congested areas. 

Hydrogen Europe has appointed a new board member to accelerate deployment of hydrogen technologies 
in Europe. This includes the appointment of Andreas Froemmel, Vice President of Business and 
Commercial Development at FuelCell Energy Solutions, GmbH, to Vice-Chair of Hydrogen Europe. As 
Vice-Chair, Froemmel will work closely with newly appointed Board Chairman Raphaël Schoentgen of 
ENGIE, the French multinational utility company.

General Motors, the Office of Naval Research and the US Naval Research Laboratory are working 
together to install hydrogen fuel cells into next-generation Underwater Unmanned Vehicles (UUVs). 
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TECHNOLOGY SPOTLIGHT

Hydrogen Refueling Stations
Talk about a “hot” topic!  It is difficult to overstate the critical role played by the hydrogen refueling station 
(HRS) infrastructure --  not only in advancing the technology by enabling the FCEV, but also in galvanizing  
individual consumer and broader market interest in hydrogen and fuel cell innovation.

The 2014 IEA HIA Annual Report included our first summary count of HRS worldwide. Going forward, it 
is  expected to be a regular feature of our Annual Reports.  Over time, a few organizations have tracked HRS 
globally.  However, there has been no standard approach to this process. In an effort to increase clarity, the 
latest IEA HIA summary count classifies HRS in two ways:

By Status 

•	 Open The HRS is open and operational (active)
•	 Planned A location and/or funding has been decided for the HRS
•	 Projected A government/agency has made an estimate/target for a particular year(s)

By Station Type

•	 Early market - HRS that will be open to the public and/or used for captive fleets. May also be   used as 
demos

•	 Private Research Lab and/or company site  - Private R,D&D users include national/state/regional 
governments, private companies, and cooperations by/between/among these entities.

Since our first HRS count, it is apparent that there is less of a tendency to mix “decommissioned” stations 
with operational stations—so the “decommissioned” category is not included here.  Similarly, given the 
many successful HRS demonstrations around the world, there is a trend toward “public” use of new stations 
and away from exclusively “demo” stations. Consequently, a specific demonstration category is no longer 
included either.  Although some countries included a projected number of stations for more than one year, 
only one “projection year” category is included. 

Much of the data in the table below comes directly from IEA HIA Members.   For data from other countries, 
the IEA HIA would like to acknowledge NREL’s Hydrogen Analysis Resource Center and Alternative Fuels 
Data Center, and LBST’s Hydrogen Filling Stations Worldwide.  In the case of California, we would like to 
acknowledge the California Fuel Cell Partnership (CaFCP).

Summary Count of Global H2 Refueling Stations (HRS)

STATUS

EARLY MARKET 
HRS OPEN TO 

PUBLIC AND/OR 
FLEETS

PRIVATE RESEARCH LAB AND/
OR COMPANY SITE    SUB-TOTALS

Open 202 131 333

Planned 310 16 326

Projection year x 1309 0 1309

Key Message:  The leaders in HRS infrastructure development are Japan,  California and Germany, followed 
by the United Kingdom, South Korea, Denmark, France, and Norway. Japan’s count of 78 HRS includes 
smaller mobile units.  For more detail refer to the 2015 Annual Report. 

http://ieahia.org/PUBLICATIONS,-REPORTS-PRESENTATIONS/Annual-Reports.aspx
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CURRENT  
 

Task 29  2010-2013
Distributed and Community Hydrogen

 
Task 30 2010-2013

Global H2 System Analysis
 

Task 32   2013-2018
Hydrogen-based Energy Storage

 
Task 33  2013-2016

Local Hydrogen Supply for Energy 
Applications

 
Task 34  2014-2017

Biological Hydrogen for Energy and 
Environment

 
Task 35  2014-2017

Renewable Hydrogen Production
 

Task 36  2014-2017
Life-Cycle Sustainability Assessment (LCSA)

Task 37  2015-2018
Hydrogen Safety

Task 38 
P2H and Hydrogen-to-X

Task 39 
Hydrogen In Maritime Trasnport

TASK INK

Collaborative R,D&D Theme

Hydrogen Production and Integrated Hydrogen Systems Portfolios

Current

Task 33  Local Hydrogen Supply for Energy Applications
Operating Agent: Dr. Øystein Ulleberg

•	 The final expert meeting took place March 2016 in France. An additional seminar/workshop will 
take place in Oslo, Norway 20-21 October 2016.

•	 Subtask 3 - develop concepts for harmonization of technologies for local H2-supply – has 
concluded that the existing HRS fueling protocols and hydrogen quality standards for FCEVs are 
strict and lead to extra costs, but are not technical barriers.

•	 Dr. Ulleberg gave a Task 33 presentation as part of the dedicated IEA HIA session at the World 
Hydrogen Energy Conference (WHEC 2016) in Zaragoza, Spain.

Task 34   Biological H2 for Energy and Environment
Co-Operating Agents: Dr. Jun Miyake and Professor Alan Guwy

•	 A Task 34 meeting was held alongside the 11th Asian Biohydrogen & Biogas Symposium (ABBS 
2016), which took place 5-9 October 2016 on Jeju Island, Korea 5-8 October.

•	 Subtask 1 has started the NERC Programme (Project - NE/L014106/1) with a grant of £3.35M.  
The lead partner for this project is Newcastle University. Other partners include the Universities 
of Newcastle Manchester and South Wales University, as well as formal collaborations with 
Universities of Glasgow, Pen State, Gent and Harbin.

•	 Subtask 2 (FLEXIS) has a £24m 5 year EU-backed investment and integrated energy research 
project funded in South Wales. This is a partnership between Cardiff University, University of 
South Wales and Swansea University. 

Task 35   Renewable Hydrogen Production (Super Task)
Leader: Dr. Wilson Smith, Subtask 2 

•	 Each of the three subtasks (Subtask 1 – Renewable Electrolysis; Subtask 2 – Photoelectrochemical 
Water Splitting; Subtask 3 – Solar Thermochemical Water) participated in major international 
conferences and held task meetings.

•	 Subtask 1 – Renewable Electrolysis also participated in in an IEA Advanced Fuel Cell (AFC) 
workshop.

Opening Act

Task 39   Marine Sector 
Task Organizer: Dr. Ingrid Schjølberg

•	 A Task Definition Meeting occurred on 22-23 March 2016. The task received final approval at the 
74th ExCo meeting in Zaragoza. 

•	 The first task meeting was held  in Copenhagen, Denmark. A full workshop is planned for 13-
14 February in Oslo, Norway. The overall goal is to provide know-how on the use of hydrogen 
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PAST 
Task 1   1977-1988
Thermochemical Production 
 
Task 2   1977-1979
High Temperature Reactors 
 
Task 3  1977-1980
Assessment of Potential Future Markets 
 
Task 4  1979-1988
Electrolytic Production 
 
Task 5  1979-1983
Solid Oxide Water Electrolysis 
 
Task 6 1979-1988
Photocatalytic Water Electrolysis 
 
Task 7   1983-1992
Storage, Conversion and Safety 
 
Task 8   1986-1990
Technical & Economic Assessment of H2
Task 9   1988-1993
Hydrogen Production 
 
Task 10 1995-1998
Photoproduction of Hydrogen                            
 
Task 11 1995-1998 
Integrated Systems 
 
Task 12 1995-2000
Metal Hydrides for Hydrogen Storage 
 
Task 13 1999-2001
Design and Optimization 
 
Task 14 1999-2004
Photoelectrolytic Production 
 
Task 15  1999-2004
Photobiological Production

Task 16 2002-2005
H2 from Carbon Containing Materials 

and fuel cells in the maritime environment by evaluating concepts, and initiating research and 
demonstration projects.

•	 The new task consists of the following subtasks – (1) investigate possibilities for the use of hydrogen 
in the maritime environment; (2) contribute to new concepts, technologies and components; and (3) 
support, provide input to, evaluate and link international demonstration projects.

Hydrogen Storage Portfolio

Task 32 Hydrogen Based Energy Storage
Operating Agent: Dr. Michael Hirscher

•	 The first meeting for the extended Storage Task (which will continue through December 2019) took 
place at the 10th International Symposium Hydrogen & Energy in February 2016. The second 
meeting of the extended Task 32 will take place in December 2016 in Hawaii.

•	 Initial Task 32 results on hydrogen storage in nanoscale carbon and metals were published early in 
2016 in the journal Applied Physics A, by guest editors Craig Buckley, Ping Chen, Bart van Hassel 
and Michael Hirscher.  This includes a foreword plus 21 papers. 

•	 Task 32 results show that modified NaH is shown to be reversible for the first time. 

Hydrogen Integration in the Existing Infrastructure

Closing

Task 29   Distributed and Community Hydrogen (DISCO H2)
Operating Agent: Dr. Hiroshi Ito

•	 Subtask 3 - the final report for Subtask 3 – Model Concept Development is complete and was 
approved at the 74th ExCo Meeting in Zaragoza. 

•	 Subtask 4 - concept replicability (A. Gardiner): final report is approaching completion by Subtask 
Leader Alister Gardiner, recently retired from Callaghan Innovation.

•	 The Final Task report is expected in a few months. 
•	 Dr. Ito gave a Task 29 presentation as part of the dedicated IEA HIA session at WHEC.

Analysis Theme

Closing

Task 30   Global Hydrogen Systems Analysis
Co-Operating Agents:  Mr. Jochen Linssen

•	 The Subtask B Final Report is expected in the fourth quarter 2016, followed by the full Task 30 
report.

•	 Publication of results in international journals will begin in 2017.
•	 Integration of Task 36 LCA work into the “living” Hydrogen Production database is planned and 

will be supported by ongoing verification  of data with literature.
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Task 17 2001-2006

Solids and Liquid State Storage

Task 18  2004-2009

Integrated Systems Evaluation 

Task 19 2004-2010

Hydrogen Safety 
 

Task 20  2004-2007

Hydrogen from Waterphotolysis

Task 21  2005-2010

Biohydrogen

Task 21  2010-2014

Biohydrogen and Bioinspired Hydrogen

Task 22  2007-2012

Fundamental and Applied H2 Storage 
Materials Development

Task 23  2007-2011 

Small-Scale Reformers for On-site 
Hydrogen Supply (SSR for H2) 

Task 24  2007-2010

Wind Energy and Hydrogen Integration

Task 25 2007-2011

High Temperature H2 Production

Task 26 2008-2011

WaterPhotolysis 
 

Task 27 2008-2011

Near-Term Market Routes to H2 by 
Co-Utilization of Biomass as a Renewable 

Energy Source with Fossil Fuels

Task 28  2010-2013

Large Scale H2 Delivery Infrastructure

Task 31  2010-2013

Hydrogen Safety

DIPLOTECH AUTHORS 

Task 36   Life Cycle Sustainability Analysis (LCSA) of Hydrogen Energy Systems
Operating Agent: Dr. Javier Dufour

•	 Subtask A – Addressing Environmental Challenges in LCA of Hydrogen Energy Systems began with a 
literature review (100 articles and more than 500 original case studies).

•	 Dr. Yousef Alshammari, the first IEA HIA post-doctoral Fellow, supported the Subtask A literature 
review.

•	 Subtask B - Economic analysis of hydrogen energy systems based on economic database from Task 30 
Subtask B. Considered costs include five economic indicators: present value investment cost, levelised 
cost of hydrogen, variable operation and maintenance (O&M) cost, fixed O&M cost, and present 
value cost of electricity.

•	 Subtask D - HIA reviewed the Energy Technology Perspectives (ETP) 2016.
•	 Dr. Javier Dufour gave a Task 36 presentation as part of the dedicated IEA HIA session at WHEC.

Task 38   Power to Hydrogen (P2H) and Hydrogen-to-X:  System Analysis of Techno-
Economic, Legal and Regulatory Conditions
Task Organizer: Paul Lucchese

•	 The kick off meeting took place in 28 January in Paris; the 2nd meeting took place 20-21 September 
at Forschungzentrum Jülich in Germany.

•	 The task has an industrial focus, with 13 industry partners already included among the 29 
organization members.

•	 Christine Mansilla gave a Task 38 presentation as part of the dedicated IEA HIA session at WHEC.

Awareness, Understanding and Acceptance Theme

Task 37 – Hydrogen Safety
Operating Agent: Dr. Y. John Khalil

•	 Task 37 recently held its most recent task meeting at TECNALIA Corporation in San Sebastian, 
Spain.  

•	 The next task meeting will be held in October/November 2016 at IEA HIA in Washington DC, USA. 
•	 Task 37 is also working to identify a schedule and location for the European IEA HIA Hydrogen 

Safety Workshop. 
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AUSTRALIA 
CRAIG BUCKLEY

BELGIUM 
ADWIN MARTENS

DENMARK 
JAN K. JENSEN

DIPLOTECH 
In Australia, energy consumption is predicted to grow by 42% from 2015 – 2050 with a continued 
reliance on coal, oil and gas (95%). Renewable electricity production is expected to increase from 15 
– 20%: hydro 18% wind 33%, solar 6%, bioenergy 6%, and geothermal 6 TWh/a. Renewable energy 
research continues to be a priority as we see ARENA investing $2.5 billion (2012 - 2022) and Clean 
Energy Innovation Fund (CEIF) investing $1 Billion beginning  July 2016. 

In 2016 there were multiple Australian Research Council grants awarded: six hydrogen production 
grants, one on CO2 to fuels using hydride complexes and two on hydrogen storage. The Fuels and Energy 
Technology Institute (FETI) at Curtin University licensed a company called Renergi.  The commercial 
scale Biofuels plant, funded by ARENA, uses 30 m3/hr of hydrogen. The University of Southern Australia 
has made advances in solar Hydrogen production, funded by ARENA. They have opened the Sir Samuel 
Griffith Centre – which includes 330 kW solar PV, Alkaline electrolyzers, PEM fuel cell (60 kW), and 
12 tons of hydride to store 135 kg of H2. As well, Hydrexia (Brisbane) announced the first commercial 
product released for customer evaluation: Metal hydride (Mg) storage vessels (18 kg of H2 in each 
container).

Belgium celebrated the opening of their first public HRS (hydrogen refueling stations)  on 22 April 2016. 
This station offers refueling for trucks, buses and cars, both 35 MPa and 70 Mpa. This HRS is located in 
Zaventem near the Toyota Europe facilities and was installed by Air Liquide. This station is part of the 
FCH-JU project SWARM. For more information visit http://swarm-project.eu/news.html.

H2-Mobility Belgium is planning,  per the European Clean Power for Transport Directive, to open 25 
public HRS by 2020, 75 HRS by 2025 and 150 HRS by 2030. In addition, a non-public HRS opened 
at Colruyt distribution center in March 2016 (as part of the Don Quichote project: http://www.don-
quichote.eu/). In this project, H2 is produced from wind and solar through PEM electrolysis. The H2 is 
compressed and stored on-site and then used to power lift-trucks used in the distribution center. By the 
end of 2016, Colruyt will expand the fleet with 200 additional FC lift-trucks.  

In other new developments, a Flemish Roadmap “Power to Gas” will be published in 2016. A Flemish 
Cluster “Power to Gas” started in September 2016 with 20 companies under coordination of WaterstofNet. 
The Walloon project ‘WallonHy’ will develop a vision for hydrogen and define the Power-to-Gas project 
for UCL, Tweed, and H2Net.

Denmark currently has nine public HRS with two more filling stations in the planning phase. Denmark 
currently reports  66 FCEV passenger vehicles.

In Denmark, new policies have been put in place to prioritize the use of renewable energies by 2050. 
The vision for 2050 – a fossil free energy supply – remains unchanged. The target for 2020 – 50% power 
supply by wind – also remains unchanged. The road from 2020 to 2050 is up for discussion and new 
milestones are expected. 

In the areas of energy research and R,D&D, a serious reduction in funding for energy research was decided 
in the Finance Act for 2016 – reducing funding by 45%.  However, Denmark is part of the Obama 
initiated “Mission Innovation” cooperation. Consequently, Denmark has to increase funding of pure 
energy technologies until it reaches double the 2014-15 level – 1400 million DKK/year -- by 2020. In the 
areas of EV/FCEV, Denmark’s reduced tax exemption for EV – 20% tax in 2016 will increase to 100% in 
2020.  Plus, the FCEV will acquire a tax exemption thru 2019.

http://swarm-project.eu/news.html
http://www.don-quichote.eu/
http://www.don-quichote.eu/
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EUROPEAN  COMMISSION 
 MARC STEEN

FINLAND 
   MICHAEL GASIK

The European Commission has developed climate and energy targets for the year 2030. The targets 
include a 40% cut in greenhouse gas emissions compared to 1990 levels, a 30% improvement in energy 
efficiency (compared to projections), and a 27% share of renewable energy consumption (binding at EU-
level).

The Strategic Forum for Energy Management (SFEM) has created the CEN-CENELEC Working Group: 
60 experts from industry research and standardization bodies, as well as the EC (Co-chaired by the EC-
JRC).  They aim to address Power-to-H2 issues & H2 injection in the natural gas grid. A published report 
covering gap analysis, activities prioritization and roadmap for pre-normative and standardization issues 
can be found here.

EU’s Integrated Strategic Energy Technology Plan (SET-Plan) is laying out a paper detailing 10 key actions 
and issues needed to address the key problems and suggested options to reach EU 2030 energy objectives. 
Hydrogen & Fuel Cells fall under action 8 and strive to "strengthen market take-up of renewable fuels”. 

The Renewable Energy Directive II is a legislative proposal by the EC currently under elaboration and is 
expected to be published at the end of 2016 (winter package). RED II is important in defining how the 
target 27% RES will be achieved by 2030.     

This directive is relevant for H2 in the storage capacity offered, which will facilitate the integration of 
renewables.

It should be noted that the Alternative Fuel Infrastructure Directive (AFID), which calls for compliance 
by 18 November 2016, is not intended to place an additional financial burden on Member States or on 
regional and local authorities. Deadlines for publication of European standards on four matters related to 
AFID Mandate M/533 to CEN-CENELEC have been set for 31/12/2016 in the case of gaseous refueling 
connectors and 12/31/2017 for other key standards.

The FCH 2 JU has selected its new Executive Director, Mr. Bart Biebuyck, previously with Toyota Europe, 
who took up function on 16 May 2016. The FCH JU portfolio now includes 155 projects.  Hydrogen 
Mobility Europe (H2ME) -- comprised of H2 Mobility Deutschland, Mobilité Hydrogène France, 
Scandinavian Hydrogen Highway Partnership and UK H2 Mobility -- was launched 15/9/2015.

At the European Parliament, the Committee on Industry, Research and Energy (ITRE) organized a hearing 
on Energy Storage on 21 April 2016, reviewing the different options how storage can help the EU reach its 
Energy Union objectives. The potential role of hydrogen was presented by the newly appointed Secretary 
General of Hydrogen Europe (the FCH-JU Industry Group), Mr. Jorgo Chatzimarkakis.

JRC hosted the 4th International Workshop on Hydrogen Infrastructure & Transportation, in May 2016 
in NL. These workshop series, co-organized by the NOW, DOE, JARI, SHHP and EC, are aimed at 
guiding and supporting industry to accelerate and facilitate the roll-out commercialization of HRS around 
the globe. More than 60 participants discussed H2 refueling, quality, metering and HRS operating issues.

There is increasing focus on renewable energy including biomass, wind and solar, including building 
efficiency from passive solar features. While there is no specific hydrogen program, there are projects in the 
framework of FCH JU2 and local commercial activities.

Finland boasts Europe’s largest ultra-pure H2 and O2 production plant (Woikoski Ltd.) in Kokkala. 
Hydrogen is generated via electrolysis of water. Finland participates in the FCH JU’s ongoing Solar to 
Hydrogen Hybrid Cycle (SOLHY2) project, which utilizes the Outotec Open Cycle to co-produce H2 
and H2SO4. 

https://ec.europa.eu/jrc/en/publication/cen-cenelec-sector-forum-energy-managementworking-group-hydrogen-final-report
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This project anticipates Hydrogen cost savings on the order of 30-50%, as well as the possibility of using 
up to 100% renewables.

Two HRS are in operation, one at Vuosaari Harbour in Helsinki and the other at the Woikoski plant.  
Another HRS is planned for Ravaniemi at the Arctic Driving Cycle. 

Hydrogen is present in the new French legislation for “Energy Transition and Green Growth”, voted and 
published 18/8/2015. Article 121, Law N° 2015-992 explicitly calls for the government to propose a 
Hydrogen national development plan including Power to Hydrogen and Power to Gas applications 
based on a profitable business model, mobility applications, infrastructure development, and 
adaptation of regimentation codes and standards. The new law also promotes more clean and zero 
emissions vehicles, including a mandatory obligation for governmental, public entities, local authorities 
to buy at least 50% low emissions vehicles (light, commercial, and freight vehicles) from now on.

France has responded positively to the alternative fuel infrastructure directive: the target for 2020 is at 
least 100 HRS (80-90 % 350 bar, 10-20% 700 bar) then shift to 700 bar; target for 2020 is 1000-2000 
vehicles. Currently France has ten public HRS (1 @700 bar) and they expect around 30 opened in 2016. 
Today there are around 100 vehicles; they anticipate 100-2000 in 2020. 

The Hyway Project Lyon Grenoble features 50 vehicles and 2 refueling stations located in Lyon 
and Grenoble. Final customers of the project include DHL, La Poste, Qualit’express, Renault, Air 
Liquide, Linde, Colas, Schneider, SERFIM, Cetup, Municipal Fleets, Regional authority, CETUP 
(urgencytransport), and a number of governmental agencies. The project is funded (6-10 M€) by a 
group including CNR, CEA, AirLiquide, McPhy, Copely, GEG and more. 

The hydrogen taxi company STEP/Hype in Paris launched with five taxis and hopes to have 70 taxis by 
year end 2016.

Germany The BMVI (federal Ministry of Transport and Digital Infrastructure) will extend the National 
Innovation Program II (NIP) beyond 2016. Funding of €161 million has already been allocated to 2018. 
This will ensure continuity in R&D together with funding of innovative technologies. Some 61% of 
NIP funding goes to transport and infrastructure.  The remaining amount is divided among stationary 
supply (12%), special markets for fuel cell technology (12%), industrial applications (9%) and hydrogen 
provision (3%). 

The transport and infrastructure program includes H2 Mobility Deutschland. Launched in 2015, H2 
Mobility has already set up 20 Hydrogen Refueling Stations (HRS) and plans to install up to 60 -- 
irrespective of fuel cell vehicle registrations -- and possibly 100 by 2018. By 2023, 400 HRS might be set 
up.  Select transport and infrastructure projects include BETHye (H2 Infrastructure for rail); HyNINE 
(development, construction & operation of 9 stations); SmartFuel stations in Hamburg; and H2BER, a 
new station for the future Berlin Airport.

There are demonstration projects on production, storage, and distribution of hydrogen generated by 
wind, solar and biomass.  Stationary energy supply includes fuel cells in households and industry, 
including the Callux household demonstration and e4ships. Fuel Cells for special markets allocates 
funding to 8 application areas.

Israel has set the following policy targets:  13% renewable electricity generation by 2025; 60% reduction 
of local oil consumption for transportation by 2025; 83,000 electric vehicles (EV) by 2025; 1,500 EV 
buses and more CNG buses by 2025.

FRANCE 
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MAKI HAYASAKI

Two government resolutions launched the Fuel Choices Initiative.  Resolution 2790, 2011 calls for 
executing a national plan to develop technologies that reduce global use of petroleum-based fuels 
in transportation and boost related knowledge-based industries.  Resolution 5327, 2013 deals with 
Reducing Israeli Dependence on Petroleum-Based Fuels in Transportation. The Fuel Choices Initiative 
is a 10 year program whose aim is to reduce the world’s dependence on oil.  Operating from the Prime 
Minister’s Office with a dedicated budget of NIS 150/year, it includes projects in the portfolios of 10 
Ministers. 

In recent in-country developments, the second term of the Israel National Center for Electrochemical 
Production (INREP) will focus on fuel cells and batteries.  The Solar Fuels Israeli Center of Research 
Excellence is investigating solar water splitting technology. Other efforts include:  the Transportation 
Electric Power (TEPS) consortium; Pilots and Demo Program and Green Taxation 3.

Israel has 30 academic groups working on fuel cells and a fair number of early stage companies, 
including defense companies, working on fuel cells and hydrogen technologies. Israel has a program 
to support pilots and demonstrations and has invested in broad international cooperation.  On 2-3 
November, Israel will hold a Fuel Choices Summit in Tel Aviv where several IEA HIA Members and 
the Manager will speak.

Japan boasts 78 hydrogen refueling stations currently open across the country, with 13 more stations 
planned. Currently there are about 2,000 FCEVs in the country, but they anticipate as many as 40,000 
units around 2020. As far as infrastructure, Japan plans to expand their network of HRS to 160 by 
2020 and 320 by 2025. As well, they anticipate 100 small scale HRS (w/ renewable energy) by 2020. 

New target numbers for fuel cell applications have been revised, based on Revised Roadmap (March 
2016). Targets include the following for FCEVs and Fuel Cell Electric Bus (FCEB):

•	 40,000 FCEVs by 2020 
•	 200,000 FCEVs by 2025 
•	 800,000 FCEVs 2030 
•	 100 FCEBs 2020

v NEDO's total budget for hydrogen R&D in 2016 is JPY 12.2 billion (about € 100 million). 
Current direction of their program is focused on fuel cells: PEFC for transportation uses, full-fledged 
dissemination around 2025 and SOFC for industry/commercial use (market introduction in 2017). 
As well, they anticipate a cost reduction (1/2 by 2020) for all new HRS. Further activities include the 
development of the hydrogen supply & demand chain (H  Gas Turbine, Power to Gas, etc.).

The Netherlands, which recently became an IPHE member, provides strong fiscal incentives for 
FCEVs, similar to full battery electric vehicles. Currently they have 2 hydrogen buses (FCEBs) on 
the road (with an additional 6 in preparation); 1 garbage truck (2 more planned); 23 passenger cars; 
2 HRS @ 700/350 bar in operation and additional investments have been arranged for 3 HRS @ 700 
(realization expected in 2017). 

The Dutch government has targeted the following goals for 2020: 20 public HRS in operation; 2000 
FCEVs on Dutch roads; and 100 FCEBs in seven different regions in the Netherlands. In an effort to 
organize the Dutch value chain and serve as a focal point for the Dutch government, they created a 
National Hydrogen Platform. Meanwhile, a decision on a budget for 2017-2018 is expected soon. 
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Other recent developments include:

•	 The Rozenburg PtG demo at the TKI Gas project Stedin (DSO), Ressort Wonen, municipality 
Rotterdam, DNV-GL where  methane is fed into the gas grid for apartments throughout the city via 
electrolysis (7kW)-methanation-feed. 

•	 The Green Village is a test lab accelerating innovations for a sustainable future such as the ‘use of fuel cell 
car as a power plant’.

•	 The FCH-JU bus project 3Emotion has commenced with two buses planned for the City of Rotterdam 
and four for the Province of South Holland. 

•	 The Interreg project Waterstofregio (Hydrogen Region) 2.0 is currently planning the development and 
demonstration of a 40 ton truck and deployment of two more garbage trucks. Their total budget consists 
of €14 million, including €6 million in funding by Interreg program. 

New Zealand is ideally positioned to take advantage of the unique features of hydrogen as a renewable energy 
carrier with about three times its current electricity generation (80% renewable) available from wind at less 
than 10 US/kWh. Hydro and geothermal generation at a cost of less than 5 US¢/kWh is also available for peak 
demand shaving. 

New Zealand has developed the following GHG emission and renewable energy targets (post-2020): to reduce 
greenhouse gas emissions to 30% below 2005 levels by 2030; and 50% below 1990 greenhouse gas emissions 
levels by 2050. By 2025, 90% of New Zealand’s electricity will be generated from renewable sources.

The government has also introduced the following policy targets and incentives: 

•	 A target of doubling the number of electric vehicles in New Zealand every year to 2021
•	 Tax exemptions on electric vehicles until they make up two percent of the fleet
•	 Government and private sector to investigate the bulk purchase of electric vehicles
•	 Government agencies coordinating activities to support public charging infrastructure
•	 Government policy incentives (cont.)
•	 US$700k annually for a nation-wide electric vehicle information and promotion campaign over five years
•	 A contestable fund of up to $4 million USD per year to encourage and support innovative low emission 

vehicle projects
•	 Allowing electric vehicles in bus lanes and high-occupancy vehicle lanes on the State Highway network 

and local roads
•	 Review of tax depreciation rates and the method for calculating fringe benefit tax to ensure electric 

vehicles are not being unfairly disadvantaged
•	 Establishing an electric vehicles leadership group across business, local and central government

Energy strategy in Norway will follow the targets set by the EU for 2020. Renewable energy will increase from 
60% to 67.5%. Renewable fuel will reach 10% in 2020. Norway will participate in Mission Innovation – the 
plan for 20% increase to R&D and demo each year until 2020. Furthermore, a White Paper for the Parliament 
indicates that the government will establish a strategy for introduction of hydrogen.

Energy use in buildings will be reduced (around 10 TWH).  There is a new Norwegian Energy Plan under 
development. Norway is also happy to announce that its vehicle fleet commands the largest number of BEV 
(70,000) in the world, approximately 15% of all new cars. 

NEW ZEALAND 
JONATHAN LEAVER

NORWAY 
TRYGVE U. RIIS
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Plans for coordinated energy research in Norway include developing 11 competence centers on energy 
research (CEER), which have been in operation since 2009/2011 and will run until 2016/2018. Eight 
new centers will open later this year. 

R&D funding has also increased.  As well, Transnova merged with Enova – support for environmental 
friendly transport now falls under Ministry of Petroleum and Energy.  ENOVA will support HRS 
development.

R&D Highlights include participation in the new EU project Hydrogen Mobility Europe (H2ME) 
which recently received 32 M Euro from FCH JU and will provide 200 Hydrogen cars, 125 transporter 
cars and 29 new HRS (including one in Norway). Hyundai will provide the FCEVs. Plus, a new HRS 
opened at Gardermoen airport in September. H2 is available both for the airport and for local transport.

Spain has aligned their energy strategy with the EU 2020 targets: resources account for 20% of 
final energy consumption in 2020 with a minimum contribution of 10% in transport for 2020. In 
compliance with the European Directive 2014/94 on the deployment of alternative fuels, Spain will 
publish its National Action Framework, in which hydrogen is included, by the end of 2016.

Spain currently boasts 4 HRS at 350 bar and 1 HRS at 700 bar. 

Here are some recent projects in Spain:

•	 AURORA project: Renewable energy mobile power system (FV+Wind+H2 and FCs)
•	 RENOVAGAS project (P2G)
•	 High purity H2 production (optimized Pd membranes production)
•	 H2 and CO2 conversion to methane from Chlorine-alkali plants in Aragón 
•	 Fuel cells for propulsion of deactivating explosives robots
•	 YACINTH: H2 acceptance in Transition Phase
•	 ELYntegration: Grid Integrated multi-MW high-p Alkaline Electrolysers for Energy Applications
•	 BIGHIT: Building innovative green hydrogen systems in an isolated territory: a pilot for Europe
•	 FLUIDCELL: Advanced m-CHP fuel CELL system (novel bio-ethanol Fluidized bed membrane 

reformer)
•	 HYTECHCYCLING: New technologies and strategies for FCs & H2 technologies in the phase of 

recycling and dismantling
•	 ELY4OFF: PEM electrolysers for operation with offgrid renewable installations
•	 SUSTAIN HUTS (LIFE project): Integration of RES and H2 technologies in sustainable shelters
•	 H2PiyR (Interreg project): H2 corridor through the Pyrenees

The Swiss federal council has developed an energy strategy with goals for 2050. The strategy includes 
a gradual phase out from nuclear power production (40%) and a reduction of 33% in end use energy 
consumption. It also includes an increased share of renewable power production: hydropower of 38,6 
TWh/a and 24,2 TWh/a of new renewable (mostly PV). 

This plan for coordinated energy research includes eight new competence centers on energy research 
(SCCER) operating from 2013 to 2017, as well as increased funding for pilot programs and demos. 
Internally, the roadmap for SFOE fuel cells and is complete and the first expert workshop was held 16 
march 2016. 

 

SPAIN 
 M. PILAR ARGUMOSA-MARTINEZ
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Currently, Switzerland reports the following  on FCVs: 5 buses (CHIC: end 2016), 15 Hyundai and 
two Kangoo (range extenders). H2-trucks are currently under development. Swiss infrastructure includes 
two HRS @ 300 bar (non-public) and one HRS @ 700 bar which recently opened at Empa. Since 2012, 
H2 produced on-site has totalled 80 tons and delivered13 tons, 13 to17 kg refueled. 

The United Kingdom reported exciting results from the H21 Leeds City Gate Study investigating the 
feasibility of converting a UK city gas grid to hydrogen. Led by the gas industry, the study also examined 
costs and regulatory finance modelling. Industry produced financial models show a minimal impact to 
customer utility bills.  Leeds has a heat demand of 6TW and a peak hourly demand of 3 GW, which 
could be met with hydrogen produced in four steam methane reactors (SMR), each with a 250 MW 
capacity.  Salt caverns on the North Sea coast could provide intraday and interseason storage.   

The Department of Energy and Climate Change (DECC), now known as the Department of Business, 
Energy & Industrial Strategy, was the leader of three other significant projects. The Hydrogen Town 
Study compared three pathways for decarbonizing heat for a small town.  The Hydrogen Appliances 
Study considered hydrogen appliance readiness levels and potential rollout costs.  Innovate UK – 
Hydrogen Roadmap studies the UK opportunities over the next 10 years for the end to end hydrogen 
economy.  The CCC study explored a range of gas futures scenarios, including national and regional 
hydrogen grid roll out. 

£5 million in government funding is being used to open 12 new HRS this year.  The first of these 
stations, Teddington near Heathrow, opened recently.  UELMCo has delivered hydrogen dual-fuel 
lorries running on a diesel/hydrogen mix, to Fife Council in Scotland.  Finally, a £2 million government 
scheme will encourage businesses to switch to hydrogen vehicles.

The United States is happy to announce that DOE has set a world record for operation of Fuel Cell 
buses. The AC transit fleet in California operated more than 145,000 hours. Each individual bus 
operated for more than 19,500 hours with zero failure, exceeding the 18,000 hours target set for 2016.

California has released its 2015 Air Resources Board FCEV Infrastructure Report. This report found 
that:  “A total of 44 stations are now expected to be in operation statewide by the end of 2015, with 
all 51 currently funded and operational stations available by the end of 2016. These 51 stations will 
have a fueling capacity of 9,400 kilograms per day, equivalent to an expected demand of approximately 
13,500 FCEVs. As well, ARB’s analysis finds that the full $20 million annual allocation (for FY 
2016/17) available from ARFVTP funding under AB 8 is necessary to support additional hydrogen 
stations. Innovative approaches to utilize this funding could help meet projected accelerating demand for 
hydrogen fuel from a growing FCEV fleet.” (Page 7)

Twelve (12) retail HRS are planned for the northeastern United States along I95, a main interstate 
highway running from the border with Canada to the tip of Florida, the southeasternmost U.S. state.

A new hydrogen refueling station was opened in Washington, DC USA, in July 2016 as part of an 
ongoing Department of Energy (DOE) funded project. The station, located at the National Park Service’s 
Brentwood Facility in Washington, D.C., will service the FCEVs that have recently been incorporated 
into the fleets of both the DOE and the National Park Service. 

SWITZERLAND 
STEFAN OBERHOLZER

UNITED KINGDOM 
RAY EATON

USA 
ERIC MILLER

http://www.arb.ca.gov/msprog/zevprog/ab8/ab8_report_2015.pdf
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MESSAGE FROM THE CHAIR
With new Members and new tasks come new opportunities. 

The IEA HIA warmly welcomes the People’s Republic of China (PRC) and Southern Company.  China’s 
accession broadens our reach, not only into Asia but also into the world’s energy  and climate future. 
Southern Company’s accession links us with a utility giant whose research capabilities and interest in 
hydrogen bode well for an integrated energy future. 

The tide of history has turned to healthy oceans and waterways.  For the IEA HIA, this means a new 
sector for exploration:  the maritime.  Since 90% of all trade between countries is on ships and EU 
ports alone handled 400 million marine passengers in 2013, our new Task 39 – Hydrogen in Maritime 
Transport is expected to have a galvanizing impact on hydrogen innovation and infrastructure. 

Our next to newest Task 38 – Power to Hydrogen and Hydrogen to X is positioned to augment hydrogen 
visibility as a key energy carrier for a sustainable and smart energy system through its analysis activities. 

Finally, we are excited to note that the Climate Change Agreement forged in December 2015 at the 
United Nations Framework Convention on Climate Change (UNFCCC) Conference of the Parties 
(COP 21) in Paris enters into force on 5 November 2016, immediately prior to the opening of the COP 
22. The IEA HIA is participating in COP 22 in Morocco, partnered with the Campaign for a Hydrogen 
Economy, a registered UK charity.  Under the aegis of the IEA and the IEA HIA, an IEA Technology 
Collaboration Programme, Secretariat Manager Mary-Rose de Valladares will speak at a side event on 
hydrogen with the Campaign and also share their booth. This outreach opportunity can only help to 
broaden the perspective of target audiences on the transformative role of hydrogen. 

Stefan Oberholzer
Stefan Oberholzer, 
IEA HIA Chairman
Swiss Federal Office of Energy (SFOE)

The IEA HIA News is published twice a year by the International Energy Agency Hydrogen Implementing  
Agreement (IEA HIA), an IEA Technology Collaboration Programme. Our vision for a hydrogen future is based on a clean, 
sustainable energy supply that plays a key role in all sectors of the economy.
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