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1A. About Me

B.C.-based chemical engineer
• Fuel Cells - 15 years

2 years co-authoring the Fuel Cell Industry Review

• Renewable Energy - 2 years

• EV Infrastructure - 1.5 years                   (condos / workplaces)

• first car-sharing membership - 1999

• PHEV owner - 2012                              (1st home charge 2016)

• current consulting client: fuel cell sector

• next client: EV infrastructure sector

http://www.fuelcellindustryreview.com/


Matthew Klippenstein P.Eng. @ElectronComm

1B. About Me (2)

EV market tracking since 2013 

Assisted with / co-authored white papers on district energy, 
wind, EV infrastructure, hydrogen and fuel cells. 

Of most relevance to OGWC:
City of Richmond and BC Hydro, Residential Electric Vehicle Charging: A Guide for 
Local Governments (via CM2P, Fraser Basin Council) 

B.C. Ministry of Energy, Mines and Petroleum Resources, British Columbia 
Hydrogen Study (via Zen Energy Solutions) 

https://www.richmond.ca/__shared/assets/Residential_EV_Charging_Local_Government_Guide51732.pdf
https://www2.gov.bc.ca/assets/gov/government/ministries-organizations/zen-bcbn-hydrogen-study-final-v6.pdf
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2A.              Batteries are like exoskeletons

Source article can 
be found here.

https://www.thedrive.com/tech/27065/the-bug-in-the-battery-take-all-perspective
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2B.              Gov’t interest in vertebrates

¥ (2010-2020)

¥ (expected 2021-)
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2C.              Private interest in vertebrates

19.9%

100%
(auto)

100%

$$
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3A. OR’s 2017 transportation emissions

Source: “Oregon Greenhouse Gas Sector-Based Inventory Data” –
https://www.oregon.gov/deq/FilterDocs/ghg-sectordata.xlsx

Gasoline                                                       “ Diesel+ ”

14.6 MT CO2 8.8 MT CO2
(diesel, jet fuel, kerosene, fuel oil)

https://www.oregon.gov/deq/FilterDocs/ghg-sectordata.xlsx
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3B. OR’s 2017 transportation emissions

Gasoline                                                       “ Diesel+ ”

14.6 MT CO2 8.8 MT CO2
(diesel, jet fuel, kerosene, fuel oil)
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3C. OR’s 2017 transportation emissions

Gasoline                                                       “ Diesel+ ”

14.6 MT CO2 8.8 MT CO2

e- H2

e-H2

Image: Pinterest. Pincer areas reflects approx. 14.6:8.8 ratio.
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4A. $$$$$$$
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4B. $$$$$$$
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4C. $$$$$$$

Fuel cell production is 
scaling exactly along 
the trends of wind and 
solar in prior decades.

FCs in 2018 were where
solar was in 2003, 
and wind in 1995.

Trend will hold through 
mid-2020s (end of 
chart) or longer.

10 MM FC vehicles by 
2030 a stretch (2032?)
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4C. $$$$$$$                                           battery-style cost drops

Sources. lithium-ion battery prices: Bloomberg NEF. Electrolyzer and PEM fuel cells: Liebreich Associates.
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4D. $$$$$$$                                           battery-style cost drops

Source. Nel Hydrogen. 2019 October. 
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5A.  Consumer Goods ≠ Commodity Goods

“TCO or lowest-cost”

Consumer                                             Commodity

“it me”
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Long, Z., Axsen, J., Kormos, C., Goldberg,S., Latent demand for zero-emissions vehicles in Canada (Part 1):  Insights 
from a design space exercise, Transportation Research Part D 67 (2019) 51-66.

5B.  Consumer Goods ≠ Commodity Goods

Consumers generally aren’t rational or well-informed, and yet …
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5C. Even at CAD $150/kWh 45% of Canadians (polled in 2017, 
post Tesla Model 3 unveil) wanted conventional cars (CV). 
They didn’t even want conventional hybrids (HEVs). 

Long, Z., Axsen, J., Kormos, C., Goldberg,S., Latent demand for zero-emissions vehicles in Canada (Part 1):  Insights 
from a design space exercise, Transportation Research Part D 67 (2019) 51-66.
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5D.

Long, Z., Axsen, J., Kormos, C., Goldberg,S., Latent demand for zero-emissions vehicles in Canada (Part 1):  Insights 
from a design space exercise, Transportation Research Part D 67 (2019) 51-66.

CV and HEV oriented car buyers even expressed 
more 2nd-choice preference for fuel cell vehicles over BEVs. 
(There were 15,000 BEVs and 10 HFCVs in Canada at the time.)
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5E.  Recommendation

Long, Z., Axsen, J., Kormos, C., Goldberg,S., Latent demand for zero-emissions vehicles in Canada (Part 1):  Insights 
from a design space exercise, Transportation Research Part D 67 (2019) 51-66.

I believe it would be more effective for Oregon 
to methodically create state-wide H2 infrastructure 
than to rely on 100% car buyer conversion to BEVs.

It is not prudent to assume “rational actor” consumers.

Heavy-duty vehicle fleets will be the principal H2 beneficiaries, 
and Oregonian drivers will gain another ZEV option.
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NB - Efficiency is a distraction with Consumer Goods.
By 2030 “micro” folks will harass BEV owners for their congestion-causing inefficiency.
(Public transit advocates already do…)

5F.



Matthew Klippenstein P.Eng. @ElectronComm

6.  Summary

1. I live in both the electric and H2 worlds
2. Batteries are like exoskeletons
3. Gas/diesel split   → electricity/hydrogen split
4. Fuel cell costs are collapsing, and
5. Consumer goods ≠ Commodity goods, so…

H2 and infrastructure should be part of OGWC’s 
clean transportation planning.
(Definitely keep moving ahead with charging infrastructure though!)
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