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KEY POINTS  KEY STATISTICS* 
 Ballard is the best in class supplier in the world of PEM fuel 

cell technology and products according to the company 
 Ballard is focused on five key applications in transport:  

bus, truck, rail, marine and passenger cars with medium 
and heavy-duty motive being the fuel cell’s best value 
proposition today 

 Transport is responsible for nearly 30% of the EU’s total 
CO2 emissions, of which 72% come from road 
transportation, with FCEVs offering a carbon solution 

 Carbon reduction initiatives are driving demand around 
the globe and, according to the company, there are 66 
countries with net-zero carbon targets for 2020 and18 
governments, representing 70% of global GDP that 
currently have hydrogen roadmaps 

 The “Green Recovery” in Europe could help ClimateTech 
companies, like Ballard, sustain growth and improve the 
resiliency of their business models, relative to legacy 
solutions 

 Increasing scale should help to lower the cost of Ballard’s 
fuel cells and make the technology increasingly 
competitive on a total cost of ownership (TCO) basis as 
highlighted in our recent Management Series 

 Ballard is preparing for growing demand and expanding 
capacity to take advantage of the growth they expect in 
the industry which enables them to better serve new and 
existing customers as well as reach better economies of 
scale  
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OUR INSIGHT 

The Opportunities 
The COVID-19 pandemic has impacted every company in our 
ClimateTech universe to varying degrees. This Management Series is 
with Ballard’s CFO, Ken DeWoskin, and focuses on how Ballard has 
managed through the pandemic. Throughout the pandemic, Ballard 
has maintained much of its business, except for some supply chain 
disruptions in China. We would point out that, although the 
operations in the field were impacted by shut-downs, Ballard was 
considered an essential business and, as such, was able to continue 
to operate in Vancouver and engage with customers and suppliers. 
Looking to the other side of COVID, Ballard’s JVs and supply chain in 
China were fully restored in the second quarter with Europe 
beginning to normalize, according to the company. Management 
believes that, overall, Q2 will be a little bit softer than they had 
originally expected at the beginning of the year, but the second half 
of the year will shape up nicely and see activity levels close to where 
we would have expected them originally.  
The Obstacles 
Black Swan events like COVID can have a lasting impact on demand 
for any product including fuel cell motive applications. Although 
Ballard noted that they have seen some pushouts, they have not 
experienced significant cancellations. Nonetheless the risk for 
volatility exists as customers continue to evaluate their needs and the 
shape of the global economic recovery is uncertain. Given the 
relatively high cost of FCEVs in the ST, there could be budget 
constraints that would potentially slow the industry growth until there 
is better clarity on behalf of Ballard’s customers.  

CATALYST MONITOR 
 Additional carbon reduction initiatives in key 

markets, such as the U.S. 
  Weichai-Ballard manufacturing operation expected 

to be commissioned mid-2020 
 Demonstrate continued growth on the other side of 

the pandemic showing resiliency in the business 
model and technology 
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COMPANY OVERVIEW 
Ballard a Canadian public company headquartered in Vancouver, British Columbia and is listed on both NASDAQ and the Toronto Stock 
Exchange under the ticker BLDP.  

The Company’s vision is to deliver fuel cell power for a sustainable planet. Ballard zero-emission PEM fuel cells are enabling 
electrification of mobility, including buses, commercial trucks, trains, marine vessels, passenger cars, forklift trucks and UAVs.  

For further information please visit www.ballard.com. 

 

PART I: REVIEWING THE DELOITTE CHINA & BALLARD POWER SYSTEMS 
JOINT WHITE PAPER “FUELING THE FUTURE OF MOBILITY: HYDROGEN AND 
FUEL CELL SOLUTIONS FOR TRANSPORTATION”. 

In Part I of this interview we review the white paper “Fueling the Future of 
Mobility: Hydrogen and fuel cell solutions for transportation” with Dr. Kenneth 
DeWoskin, Senior Advisor to Deloitte. The white paper is available for download 
from Ballard’s website at www.ballard.com. 

 
EXECUTIVE IN FOCUS 

Dr. Kenneth J. DeWoskin, Ph.D 

Founder, China Research and Insight Center and Senior Advisor to Deloitte 

Dr. DeWoskin is a former partner for China Strategy and Business Development at one 
of the Big Four, founder of Deloitte's China Research and Insight Centre, and now serves 
as a Senior Advisor and Eminence Fellow to Deloitte for China research and insight. He 
concurrently serves as Senior Advisor to The Conference Board China Center for 
Economics and Business, is a former professor of International Business and chairman & 
professor of Asian Cultures at the University of Michigan. Dr. DeWoskin has been involved 
with China for over 50 years and has lived and worked extensively in both China and 
Japan. Dr. DeWoskin received his B.A. from Columbia College in 1965 and his Ph.D. from 
Columbia University in 1974. He has also studied at National Taiwan University and Kyoto 
University, and is fluent in Mandarin Chinese and Japanese.  
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Shawn Severson:  First, I would like to thank you, Ken for taking 
time to speak with us today. Last time that we spoke with 
Ballard Power Systems, we discussed Ballard's manufacturing 
capabilities and production facilities. Today our focus will be 
on the total cost of ownership (TCO) analysis for fuel cell 
electric vehicles (FCEVs) versus battery electric vehicles (BEVs) 
and internal combustion engine (ICE) vehicles. But, before we 
get started, could you give us a brief introduction of yourself 
and your position at the Deloitte Asia Pacific? 

Ken DeWoskin: Sure, Shawn.  My name is Ken DeWoskin and 
I am a lifetime student of China and have worked extensively 
in the Chinese energy and mobility spaces. Even before the 
reforms began, I went to the Mainland in 1977, and prior to 
that, I was attending school in Taiwan in the 1960s.   

I’ve had the pleasure to work in this industry for a long time 
and I watched East Asia, the Asia Pacific region and many 
economies grow and develop in their own unique ways to 
become major players in the world. This is especially true in 
terms of the auto sector, energy consumption, crude oil 
consumption, other material consumption patterns and similar 
sectors.  I currently work for Deloitte as a senior advisor and 
consultant and I’m a former partner of PWC, having started 
their management consulting business in China in 1993 in 
Shanghai.  

A lot has changed since then. China was still eight years away 
from joining the World Trade Organization in 1993, but MNCs 
around the world including high tech MNCs like Ballard were 
becoming interested in China because of the population size, 
the very organized form of society and the potential market 
growth.  I am personally particularly interested in the solutions 
that are emerging from Europe, the United States and Asia 
Pacific, for some of the world's energy and environmental 
issues and am delighted to be talking about it today. 

Shawn Severson:  Great, thank you Ken.  You recently 
published a white paper jointly with Ballard Power Systems – 
can you briefly summarize the report and its main 
conclusions? 

Ken DeWoskin: Sure, Shawn. The report actually came from 
discussions we have had with Ballard and other people in this 
space for many, many years. I have known Ballard now for 5 
or 6 years and I was actually interested in Ballard way back 
when they first started. I have been visiting Vancouver and 
talking to senior executives and the Ballard board for a number 
of years now. With this being said, I was very happy to discuss 
the possibility of working on this white paper.  

The volume we just published with Ballard was launched at the 
Consumer Electronics Show in January 2020 and is the first in 
a series. This first white paper focuses on mobility applications 
and the total cost of ownership, or TCO, related to mobility 
applications. The other white papers are going to expand the 

framework a little bit, talk about hydrogen more broadly in the 
context of renewable energy and other applications and 
advanced societies with strong technological platforms as well 
as interest in continued sustainable growth and the energy 
needed to facilitate that growth.  

The focus on mobility in this white paper looks at a number of 
models for understanding TCO, what contributes to it, both in 
terms of manufacturing the capital assets involved in 
hydrogen-fuelled mobility compared to lithium battery based 
electric vehicles and internal combustion engines, including 
enhanced and modernized internal combustion engines.  

The paper looks at the current situation in 2019 in terms of 
TCO. We are using a very detailed and sophisticated model 
when looking at the future cost of ownership including 
crossover lines, with the critical years being 2026 and 2027. 
The report projects that FCEVs will become the most cost 
efficient, both in terms of manufacturing and operation in that 
timeframe. That's really the main conclusion of the report and 
I think in our discussion, subsequently, we'll get into some of 
the details. 

Shawn Severson:  What would you identify as the main 
benefits of FCEVs relative to conventional gasoline and diesel 
fuels and have those technologies reached limitations in fuel 
efficiency and emissions reduction? 

Ken DeWoskin: The first and foremost benefit with hydrogen 
is that it is the most common element in the world and, in fact, 
probably in the universe as well if you consider the sun and 
space beyond our solar system. That’s a lot of hydrogen and 
it is essentially an inexhaustible source of energy.   

Based on the detailed case studies available today, we expect 
the cost to decrease very quickly and significantly as its 
utilization scales up in various markets around the world. We 
expect this cost decrease to affect all players and the entire 
supply chain in hydrogen, from production to storage to 
transport to applications to fuelling stations.  

The main benefits are spread over a set of commercial issues 
and a set of environmental issues. Nothing else ultimately can 
compete with hydrogen as a source of energy because the 
only emission from hydrogen when it oxidizes and is used for 
production of electricity is water.  

Hydrogen is not only extremely abundant, but it is 
extraordinarily clean, is essentially inexhaustible without any 
sort of geopolitical risks associated with it like those with crude 
oil or lithium, chromium, and cobalt and other things that are 
implicated in alternative models. These benefits are significant 
and very sustainable. Hydrogen is not going to cease being 
the most common element in the world and we see that as a 
fundamental advantage.  
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The report is very focused on quantitative information that can 
be distilled from current cases, government policy, current 
costs of everything along the entire supply chain, but we do 
make reference in the report to what I would call qualitative 
issues, which have to do with the environmentally friendly 
aspects of manufacturing and operating. But again, the 
quantitative issues, I should say, are the real heart of the 
report. 

Shawn Severson:  Thanks, Ken. How do you think the various 
markets will develop for fuel cell electric vehicles regarding 
commercial medium- and heavy-duty and the passenger 
vehicle market? 

Ken DeWoskin: In the report we look very specifically at China, 
Europe with focus on England, the United States, and Japan. 
Our focus was on what those countries have done over the 
last decade and what they propose to do in the future to 
develop their markets for continued expansion of fuel cell 
electric vehicles and in a wide range of applications.  

When you’re talking about various markets there are sort of 
two ways to parse that. One is looking at the geographies and 
what's going on country by country in terms of the particular 
features of their markets, their indigenous energy resources, 
the current state of technology, the level of government policy 
and support for the development of FCEVs. In addition, there 
is the issue of commercial market sectors, passenger vehicles 
versus commercial vehicles versus special use vehicles, and so 
on. Our report actually parses all of those issues into various 
discussions and analytic sections.   

Beginning of course with what the central government is doing 
in terms of promoting and supporting the technology and 
regulating incentives for mobility applications. In countries like 
China, of course, central government plays a very strong role 
in policy development, even at the local level. This is a 
particularly important model to study because we can see 
exactly how the planners intend to develop FCEVs in a very 
visible and explicit way and there is nothing secretive about it.   

We can anticipate favourable developments in a market like 
that, driven by the very strong and explicit commitment of the 
government.  

I would say China in particular has some of the leading voices 
in mobility, including the recently retired Minister of Science 
and Technology, Wan Gang. Wan Gang has for two decades 
advocated a focus on hydrogen as the key energy source of 
the future. Europe, especially Northern Europe, are also likely 
to be very strong leaders together with parts of the United 
States, where they have also addressed energy issues and they 
will probably be pioneering markets in the continued 
development and application of FCEVs. 

Shawn Severson:  Let's discuss the total cost of ownership for 
fuel cell electric vehicles when compared to battery electric 

and internal combustion. Can you explain the basics of your 
TCO analysis for the U.S., China, and Europe using the white 
paper published in January? 

Ken DeWoskin: First we went to look at use cases in various 
countries.  A research team in Shanghai led this report. We 
made this selection because they are deeply involved in what 
is going on in China in terms of FCEV over in Shanghai and we 
felt that they were the most informed. However, we wanted to 
look at cases around the world in various countries to make 
sure that the report had a global perspective and relevance. 
Secondly, we wanted to look at cases where there was both a 
sufficient history and sufficient scale to make the data 
meaningful and to ensure the projections are well based. 
Finally, we wanted to look at cases where usage and 
innovation address some of the early stage challenges, like 
distribution of hydrogen transport and fueling infrastructure. 

As already mentioned, we believe that these kinds of use cases 
are and will continue to be pioneering. In 2019, fuel cell electric 
vehicles run about 40% more expensive than equivalent 
lithium battery and 90% more expensive than ICEs on a 100-
kilometre analysis basis. This is primarily related to the early 
stage of development of the FCEV vehicles and the rather 
limited scale at which they're being manufactured and 
deployed, as well as the long-term infrastructure investment 
requirements.   

So, the crossover point, in terms of the TCO model where 
FCEVs become less expensive than battery electric vehicles, or 
BEVs, is going to be in 2026 according to our analysis and fuel 
cell vehicles will become less expensive on a TCO basis than 
internal combustion engine, or ICE, vehicles in 2027.  

I know that projection may seem aggressive, but we are talking 
less than a decade away and we feel confident in our 
predictions.   

We believe that this is dependent on commercial dimensions 
of manufacturing. The importance of this is that it is not 
something that’s going to be driven primarily by government 
policy, although policy is going to play an important part. 
There are commercial imperatives that are going to shape and 
enable these 2026 and 2027 crossover points and I think that's 
very important in thinking about TCO scenarios in the future.  

The report looks very specifically at TCO issues in China, the 
U.S., and in Europe and these calculations provide a model 
that is very detailed with respect to vehicle types and includes 
purchase costs and of course operating costs based on real 
operations. We then apply this model to create a current and 
a future TCO comparison, encompassing FCEVs, BEVs and ICEs 
for buses in the U.S., China and Europe, for special use vehicles 
like warehouse forklifts and things of that sort. That is how we 
arrived at the TCO information, which is the basis for the 
detailed analysis in the report. 
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Shawn Severson:  If we dig into that a little bit and get more 
granular, can you talk about the use cases that you modelled 
and studied in each of the geographies, U.S., China and 
Europe? 

Ken DeWoskin: Of course.  Firstly, hydrogen has a very long 
history as an energy source and not just on the sun, but down 
here on earth as well. It has a long history as a fuel for mobility, 
even in aerospace from relatively low-tech applications like 
dirigibles, for example, to very high-tech applications like 
space vehicles. The idea that hydrogen is critically important 
and also a technology-driven energy opportunity is not 
something that is new but to analyse the applications, we 
chose three geographies where governments and enterprises 
have been particularly active, and where they have a very clear, 
accessible public record of accomplishments and plans.   

This led us to the U.S., China and England. We began by 
looking at the history of hydrogen in these three countries and 
we also added Japan as well. The U.S. was the first country in 
the world to establish hydrogen as a national strategic energy 
priority and in spite of what's going on today and the current 
administration, the U.S. continues to be a leader in pursuing 
these technologies. And, I really should say North America 
since I would certainly include Ballard as a very important 
player in this space.  

When we thought about these geographies and vehicle 
applications, we wanted to make sure that we talked about the 
global relevance and applicability on a global basis. We looked 
country-by-country over about a two-decade history of 
discussions, meetings, technological accomplishments, 
government policy changes and commercial applications and 
we followed that with kind of a technical discussion of 
propulsion systems. Although this is not a major focus of the 
report, we did this as a basis for selecting and analysing our 
cases. The relevance of specific use cases really must be 
related back to the fundamental technology, meaning how the 
propulsion systems work, how they're likely to be improved in 
the future, and what the critical issues of cost and scale and 
safety are. We explored the broad categories of passenger 
vehicles, commercial vehicles, mass transit applications, and 
special use vehicles like forklifts and other warehouse 
conveyance systems.  

Worth mentioning is that we don't have a detailed application 
case for Japan, but they are focused on hydrogen, which again  

has been very public and well financed, enabling us to include 
the Japanese data in many of these analyses. Following the 
discussions based on vehicle types and application, we looked 
at TCO, as it manifests in specific cases. We choose three cases, 

starting with logistics vehicles in Shanghai, China, knowing that 
e-commerce in China and the delivery of purchases 
constitutes a very fast-growing portion of total retail in the 
area. Of course, the fulfilment and delivery capability is a huge 
driver of mobility expansion and non-passenger mobility 
expansion. In a city like Shanghai, Beijing or Shenzhen, where 
e-commerce is huge, the logistic challenges of these 
enormous cities are particularly interesting to study, because 
the imperatives to improve logistics are extremely strong.   

Then we looked at port-related drayage trucks in Los Angeles 
and we also looked at transit buses in London, England. It’s 
important that all of the cases studied are commercially viable 
today. There are special cases with respect to some of the 
operating costs that drive current FCEV applications to a 
higher cost level than the competing alternatives, and that are 
somewhat closed systems. This means that all of them enable 
concentrated infrastructure investment to be used very 
efficiently.   

Cases like a municipal bus system that can have one or two 
fuelling stations for a fleet, where the storage and 
transportation of hydrogen is possible, or logistic vehicles 
operating in a fairly limited municipal space, were selected 
because they represent very distributed geographies. They 
represent different economic models, in comparison to China 
and London, which represents cases that are commercially 
viable today with a lot of very reliable data available.  
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Prior to co-founding Water Tower Research and previously founding predecessor firm alphaDIRECT 
Advisors, Shawn spent over 20 years as a senior equity research analyst covering the Technology and 
ClimateTech sectors, including senior positions at JMP Securities, ThinkEquity, Robert W. Baird (London) 
and Raymond James, and he started his career as an equity research associate at Kemper Securities.  

Shawn was frequently ranked as a top research analyst including one of the Wall Street Journal’s “Best on 
the Street” stock pickers and a StarMine Analyst Awards Top 3 stock picker. Shawn’s extensive professional 
experience also includes his former role as Managing Director of the Energy, Environmental and Industrial 
Technologies Practice at The Blueshirt Group, a leading investor relations and IPO advisory firm. Shawn 
holds a BA in Finance and Economics from Augustana College. 

Mr. Severson heads the ClimateTech & Sustainable Investing as well as Emerging Growth Research practices at Water Tower Research. 
Our ClimateTech & Sustainable Investing research focus is guided by two key principals: Sustainability and Resiliency. We define 
sustainability by the ability of a product or service to lower the overall carbon footprint and/or reduce resource consumption. This can 
be driven by a variety of factors including renewable power generation, renewable fuels and chemicals, energy efficiency, resource 
management, emissions control, and the broader bioeconomy. We measure resiliency by the ability of the company’s business model 
and product to sustain long-term growth; is it flexible enough to adjust and navigate through a variety of external events; and will 
demand for the company’s product or service likely perform above average though economic cycles, regulatory shifts, geopolitical 
volatility, and pandemics.   The Emerging Growth research platform is focused on companies and industries that are on the leading 
edge of technology and innovation but have not yet reached commercial scale. This spans across numerous sectors but carries the 
common theme that the company is bringing a “disrupter” technology to market.  We also include research on highly differentiated 
specialty companies that do not necessarily fit within a specific industry sector definition, however, their technology promises to be 
transformative to one or more end markets. 
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Water Tower Research (“WTR”) is a publisher of professional investment research reports on public companies and, to a lesser extent, 
private firms (“the Companies”). WTR provides investor-focused content and digital distribution strategies designed to help companies 
communicate with investors.  

WTR is not a registered investment adviser or a broker/dealer nor does WTR provides investment banking services. WTR operates as 
an exempt investment adviser under the so called “publisher’s exemption. ”WTR does not provide investment ratings / 
recommendations, price targets or earnings estimates on the companies it reports on. Readers are advised that the research reports 
are published and provided solely for informational purposes and should not be construed as an offer to sell or the solicitation of an 
offer to buy securities or the rendering of investment advice. All users and readers of WTR’s reports are cautioned to consult their 
own independent financial, tax and legal advisors prior to purchasing or selling securities.   

Shawn Severson, who is the writer of this report. Mr. Severson covers 9 different companies for us in the ClimateTech & Sustainable 
Investing and Emerging Growth sectors.  

Unless otherwise indicated, WTR intends to provide continuing coverage of the covered companies.  WTR will notify its readers 
through website postings or other appropriate means if WTR determines to terminate coverage of any of the companies covered. 

WTR is being compensated for its research by the company which is the subject of this report.  WTR receives no more than a maximum 
of $ 15,000 per month from a given client. None of the earned fees are contingent on, and WTR’s client agreements are not cancellable 
for, the content of its reports. WTR does not accept any compensation in the form of warrants or stock options or other equity 
instruments that could increase in value based on positive coverage in its reports. 

WTR’s affiliate will seek to receive compensation for non-research services to covered companies, such as charges for presenting at 
sponsored investor conferences, distributing press releases, advising on investor relations and broader communication strategies as 
well as performing certain other ancillary services. The companies that WTR covers in our research are not required to purchase or 
use non research products or services our affiliate provides to clients.  

The manner of WTR’s research compensation and affiliate services to covered companies raise actual and perceived conflicts of 
interest. WTR is committed to manage those conflicts to protect its reputation and the independence of employees/analysts by 
adhering to strictly written compliance guidelines.   

The views and analyses included in our research reports are based on sources believed to be reliable, but no representation or 
warranty, expressed or implied, is made as to their accuracy, completeness, timeliness, or correctness. Neither we nor our analysts, 
directors, officers, employees, representatives independent contractors or agents shall be liable for any omissions, errors or 
inaccuracies, regardless of cause, foreseeability or the lack of timeliness of, or any delay or interruptions in the transmission of our 
reports to content users. This lack of liability extends to direct, indirect, incidental, exemplary, compensatory, punitive, special or 
consequential damages, costs, expenses, legal fees, losses, lost income, lost profit or opportunity costs.  

All investment information contained herein should be independently verified by the reader or user of this report. 

All readers of this report are encouraged to review Water Tower Research’s Research Principles which may be found on WTR’s website 
www.watertowerresearch.com 
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