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¢ƘŜ LǎǎǳŜΩs Theme: Hubris 

A good friend sent me an article that was in the July 
issue of the FINANCIAL TIMES. He thought I would ap-
preciate reading it. He was right. The title of the ar-
ǘƛŎƭŜ ƛǎ άwƻōƻǘŀȄƛǎΥ ƘŀǾŜ DƻƻƎƭŜ ŀƴŘ !ƳŀȊƻƴ 
ōŀŎƪŜŘ ǘƘŜ ǿǊƻƴƎ ǘŜŎƘƴƻƭƻƎȅΚέ ¢ƘŜ ŀǳǘƘƻǊΣ tŀǘǊick 
McGee, a correspondent for the newspaper based 
in San Francisco, decided that Karl Iagnemma 
would be his chief source of information. Karl is 
CEO of MOTIONAL, which is a joint venture between 
Hyundai and Aptiv that is developing advanced 
driver assistance systems and working on develop-
ing driverless solutions based on ADAS. Karl says 
this is a bottom-up approach that companies like 
APTIV, BOSCH, CONTINENTAL and others are pursuing. 
IŜ ŎƻƳǇŀǊŜǎ ǘƘƛǎ ǿƛǘƘ ǘƘŜ ΨƳƻƻƴǎƘƻǘΩ ǇŀǘƘ ōŜƛƴƎ 
followed by Waymo, CRUISE, AURORA and companies 
like AMAZON are backing, which is to go directly for 
driverless with no other functionality built in. 

Chris Urmson, head of AURORA, is quoted in the article 
ŀǎ ǎŀȅƛƴƎ ƛƴ нлмрΥ ά/ƻƴǾŜƴǘƛƻƴŀƭ ǿƛǎŘƻƳ ǿƻǳƭŘ ǎŀȅ 
ǘƘŀǘ ǿŜΩƭƭ Ƨǳǎǘ ǘŀƪŜ ǘƘŜǎŜ ŘǊƛǾŜǊ ŀǎǎƛǎǘŀƴŎŜ ǎȅǎǘŜƳǎ ŀƴŘ 
ǿŜΩƭƭ ƪƛƴŘ ƻŦ ǇǳǎƘ ǘƘŜƳ ŀƴŘΧƻǾŜǊ ǘƛƳŜΣ ǘƘŜȅΩƭƭ ǘǳǊƴ ƛƴǘƻ 
self-ŘǊƛǾƛƴƎ ŎŀǊǎΦ ²ŜƭƭΣ ǘƘŀǘΩǎ ƭƛƪŜ ƳŜ ǎŀȅƛƴƎ ǘƘŀǘ ƛŦ L 
work really hard at jumping, one dŀȅ LΩƭƭ ōŜ ŀōƭŜ ǘƻ ŦƭȅΦέ 
Karl commŜƴǘŜŘ ǘƘǳǎƭȅ ƻƴ ¦ǊƳǎƻƴΩǎ нлмр ƻǇƛƴƛƻƴΦΥάLƴ 
2015, every intelligent observer in the industry believed 
that (moonshot) ǿŀǎ ǘƘŜ ǊƛƎƘǘ ǇŀǘƘ ŦƻǊǿŀǊŘΦέ 
I guess Karl was either not reading what I was writing 
in 2015 in these pages, or he did and dismissed me as 
not being intelligent. Either way, he is now of the opin-
ion that Urmson and his crew will not experience liftoff. 
It also does not appear that Urmson has done his 
homework on the subject of flying. THE HITCHHIKERΩS 

GUIDE TO THE GALAXY explains precisely how a human 
achieves flight. It is by falling and missing the ground. 
A little more respect for people who have been working 
on car technology for a very long time and a little less 
arrogance would go a long way, Chris. Less hubris. 
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Not So Easy to Pop a Top Hat on a BEV Skateboard 

It turns out that a car is not an e - scooter  

SUDDENLY, THERE WERE a dozen or more companies, mostly 

Chinese but also from other far-flung places, claiming to 

have a ready-for-market battery electric vehicle (BEV). 

This was, of course, after TESLA had showed the world that 

it could be done. Even before these new BEVmakers 

delivered their first car, they were listing themselves on 

stock markets in China and the U.S. and achieving market 

capitalization values that were far in excess of established 

car manufacturers like Ford, GM and Stellantis.1 Every one 

ƻŦ ǘƘŜƳ ǿŀǎ ǘƘŜ ΨƴŜȄǘ ¢ŜǎƭŀΩΣ ƻǊ ǘƘŜ ΨǊŜŀƭ ŘƛǎǊǳǇǘŜǊΩΦ 

How does a start-up automobile manufacturer have even 

the remotest of chances of competing with established 

companies like Toyota, GM, Ford, VW, BMW, Daimler and 

the dozen-or-so others that have been building and selling 

cars for decades, have the sales, service and financing 

infrastructures in place and a loyal band of brand 

followers? How can newly started companies building cars 

in China hope to sell their cars in the U.S. and Europe when 

Chinese companies that have been manufacturing cars for 

decades have been unable to get their cars approved for 

sale by the safety certification authorities and have not 

been able to interest dealers in carrying them?2 The 

BEVmakers and their financial backers believed they had 

discovered the two secrets to success: electric skateboard 

platforms and the Internet as a sales channel.  

In this article, I will explore the skateboard platform 

theory. For background, I recommend re-reading the 

March 2020 THE DISPATCHER, which was totally devoted to 

the impending threat to the U.S. and European vehicle 

industries by Chinese battery electric vehicle competition. 

It now seems that the threat is not only to the Western car 

and truck producers, but to their customers, who will end 

up with inferior products unless the Western car 

companies stop giving away half of their value and can 

convince both the certifying authorities and their 

customers that a car is not an e-scooter.  

THE DISPATCHER 

 

Top Hat 
In automotive design, the top hat is 
one or more vehicle upper body 
structures that can share a com-
mon frame. The upper body could 
vary from crossover to a sedan or 
coupe thereby creating economies 
of scale and product differentiation 
objects. 

Kevin M. Kelly (January 1, 2009). 
"Ford: Putting on the Top Hat". Auto-

motive Design and Production. 

1. Market caps of major compa-
nies as of 30 June 2021 (billions): 
Ford - $60.63; GM - $82.71; Stel-
lantis -$60.90; BMW - $68.4; 
Daimler - $94.78; Toyota - 
$251.22.   

2. HAAH Automotive Holdings tried 
for seven years to import Chinese 
vehicles into the U.S. and sell them 
through a dedicated U.S. dealer-
ship network. It gave up on its 
failed effort in July of this year and 
filed for bankruptcy. HAAH's busi-
ness plan consisted of the com-
pany purchasing finished vehicles 
from Chery Automobile Co.  
through a joint venture and an-
other Chinese automaker, Zotye 
Automobile Co. and distributing 
them to U.S. dealers. The dealers 
would pay HAAH a flat rate for the 
vehicles depending on the model 
and trim, then sell the vehicles to 
consumers at a no-haggle price. 
Founder and CEO of HAAH, Duke 
Hale, said the reason the venture 
failed was the deteriorating trade 
relationship between China and 
the U.S., and investor fears that 
Americans would not purchase 
Chinese-made cars because of neg-
ative sentiment toward China due 
to COVID-19. 

http://www.michaellsena.com/wp-content/uploads/2020/03/The-Dispatcher_March-2020.pdf


3 |  P a g e T H E  D I S P A T C H E R  S e p t e m b e r  2 0 2 1  
 

Body-on-Frame, Unibody and the Eternal Question 
It was when my car mechanic, Fritz, took the body off my 1964 

VW Type 1 revealing its chassis that I understood what a flimsy 

structural foundation these cars had. This was my second Type 1, 

more commonly known as a BeetleΦ ¢ƘŜ ŦƛǊǎǘ ǿŀǎ ŀ ΩсмΦ ²ƘŜƴ L 

blew the ŦƛǊǎǘ ƻƴŜΩǎ engine for the second time and took it to Fritz 

for repair, he explained that it was kaputt. I drove out of his shop 

with the Ωсп ǘƘŀǘ ǿŀǎ ƴƻǿ ƭȅƛƴƎ ƛƴ ǇƛŜŎŜǎ ƻƴ Ƙƛǎ ǿƻǊƪǎƘƻǇ ŦƭƻƻǊΦ 

Its bodywork όǘƘŜ ΨǘƻǇ ƘŀǘΩύ attached with eighteen bolts to the 

nearly flat platform chassis which featured a central structural 

tunnel. This was a classic Ψbody-on-frameΩ design. 

Body-on-frame was the original method of building automobiles. 

With it, a separate body (coach) is mounted on a strong, rigid 

vehicle frame (chassis) that carries the engine and drivetrain 

(powertrain) and to which the wheels and their suspension, 

brakes, steering and fuel tank are mounted.  It was a carry-over 

from the days of wagons pulled by horses. In the late 19th century, 

ǘƘŜ ŦƛǊǎǘ ŎŀǊǎΩ ŦǊŀƳŜǎ ǿŜǊŜ ƳŀŘŜ ƻŦ ǿƻƻŘ ǊŜƛƴŦƻǊŎŜŘ ōȅ ǎǘŜŜƭ 

plates, just like the wagons they replaced. In the early 20th 

century, steel ladder frames became the standard, like the FORD 

Model T in the sidebar. Most manufacturers built the chassis and 

sent them to a coachbuilder to add the body, interior and 

ǳǇƘƻƭǎǘŜǊȅΣ ƻŦǘŜƴ ǘƻ ŀ ŎǳǎǘƻƳŜǊΩǎ ǎǇŜŎƛŦƛŎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ Those 

who grew up with U.S. cars are familiar with the Body by Fisher 

plate that was part of every GM car up until the mid-1990s.  ±²Ωǎ 

Type 1 differs little from FORDΩǎ aodel T.  

Body-on-frame had some compelling advantages in the early 

days. Automakers could just update the sheet metal, add a fin, 

make the windows larger and, voilà, a new model appeared in 
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September in the show rooms without having to make major 

investments in drivetrain or suspension. They were also easier 

and cheaper to repair. Either the body parts or the frame could 

be swapped out, depending on what was damaged. One major 

advantage, and the reason body-on-frame continues to be used 

for trucks, pickup trucks and large SUVs, is that ladder frame 

designs are resistant to twisting when subjected to high torque 

loads.  

Unibody construction is the other type of chassis that is used by 

ǘƘŜ ŀǳǘƻƳƻǘƛǾŜ ƛƴŘǳǎǘǊȅΦ ¢ƘŜ ǘŜǊƳǎ ΨǳƴƛōƻŘȅΩ ŀƴŘ Ψǳƴƛǘ-ōƻŘȅΩ ŀǊŜ 

ǎƘƻǊǘ ŦƻǊ ΨǳƴƛǘƛȊŜŘ ōƻŘȅΩ ƻǊ ΨǳƴƛǘŀǊȅ ŎƻƴǎǘǊǳŎǘƛƻƴΩΦ Lǘ ƛǎ ŘŜŦƛƴŜŘ ŀǎ 

a type of body/frame construction in which the body of the 

vehicle, its floor plan and chassis form a single structure. It is 

generally lighter and more rigid than a vehicle having a separate 

frame and body.3 

Unibody designs were first developed by European 

manufacturers in the late 1920s. The 1934 CITROËN Traction Avant 

pictured right was the world's first car to be mass-produced with 

front-wheel drive, four-wheel independent suspension and uni-

body construction, omitting a separate chassis, and instead using 

the body of the car itself as its main load-bearing structure. It was 

not until the 1950s that unibody construction was used by U.S. 

manufacturers. There is a higher cost for designing and develop-

ing the unibody structures, and a higher cost for the specialized 

machinery that is needed to make the large pressings. But the ad-

vantages of unibody over body-on-frame are significant, which is 

why unibody has become the industry standard except for pickup 

trucks and large SUVs.  

One advantage of unibody is weight savings. Every part of the 

ōƻŘȅ ƛǎ ŎǊƛǘƛŎŀƭ ǘƻ ǘƘŜ ŎŀǊΩǎ ǎǘǊǳŎǘǳǊŀƭ ƛƴǘŜƎǊƛǘȅ ǎƻ ǘƘŜǊŜ ƛǎ ƴƻ ƴŜŜŘ 

to add a dedicated frame. Weight savings translate directly into 

fuel savings. Second, there is the big advantage in passenger 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Unibody is also referred to as 
monocoque, which is defined as a 
type of vehicle construction in 
which the body is integral with the 
chassis. 
 
 
 
 
 
 
 
 
 
 
 
 

 
1934 CITROËN Traction Avant 

https://en.wikipedia.org/wiki/Citro%C3%ABn_Traction_Avant
https://en.wikipedia.org/wiki/Front-wheel_drive
https://en.wikipedia.org/wiki/Unibody
https://en.wikipedia.org/wiki/Unibody
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safety. Unibody design makes it much easier to direct crash en-

ergy away from the cabin and to incorporate crumple zones. 

Thirdly, there is much more flexibility in producing unique designs 

that also provide better use of space for interiors and storage. 

Which one is better? Until now, the answer has been easy. If you 

want your car to be a truck, that is, to tow or haul stuff and to go 

off-road, you want the advantages that a body-on-frame design 

provides. If you want a car to drive you and your family around, 

the improved safety, fuel economy, handling and design flexibility 

of unibody makes it a better choice. If you want to do both with 

the same vehicle, then you compromise. 

Is There a Difference Between a Chassis and a Platform? 

¸ŜǎΦ ¢ƘŜ ǘŜǊƳ ΨǇƭŀǘŦƻǊƳΩ does not refer to a specific part of the 

ŎŀǊΦ ! ŎŀǊ ΨǇƭŀǘŦƻǊƳΩ ƛǎ ŀ ǎŜǘ ƻŦ ǎƘŀǊŜŘ ŘŜǎƛƎƴ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ 

elements that can be used in multiple models by changing the 

body trim and interiors. Cost and time savings are the main 

reasons for developing a platform comprising the frame, 

suspension, engine, exhaust and transmission. A platform can be 

either a body-on-frame or unibody. An example of the former is 

DaΩǎ {¦±ǎΣ ǘƘŜ /ƘŜǾȅ {ǳōǳǊōŀƴΣ /ŀŘƛƭƭŀŎ 9ǎŎŀƭŀŘŜ ŀƴŘ Da/ 

Yukon among others, that are all built on the same GMT T1XX 

platŦƻǊƳΦ ±² DǊƻǳǇΩǎ av. ǳƴƛōƻŘȅ ǇƭŀǘŦƻǊƳ ƛǎ ǎƘŀǊŜŘ ŀƳƻƴƎ ŀƭƭ 

Group companies. 

Forward to the past with BEV skateboards  

There was a sense of déjà vu when I saw the TESLA frame for the 

first time. It took a while for it to come to me. Then I saw my '64 

Beetle's frame sitting on Fritz's workshop floor with its body lying 

next to it. Below is a Model S body hovering above a TESLA chassis. 

Body-on-frame was the only choice for TESLA designers unless 

they wanted to pack all of the batteries into a big box that would 
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take up the equivalent of a trunk or engine compartment in a un-

ibody design and then to try to wrap a shield around it to keep it 

from exploding in case of a crash. Those lithium-ion batteries are 

extremely volatile. They are also very heavy. A Model S tips the 

scales at 4,647 pounds (2,107 kilograms), and 29% of that weight 

is in the batteries.4 Those two battery-related factors, the need 

to protect them and their weight, led to the body-on-frame 

ΨǎƪŀǘŜōƻŀǊŘΩ ŘŜǎƛƎƴ ǘƘŀǘ ǇǊŜǾŀƛƭǎ ǘƻŘŀȅΦ 

Franz von Holzhausen, team leader for the TESLA Model S design, 

ǎŀȅǎ ǘƘŀǘ ǘƘŜ aƻŘŜƭ { άƛǎ ǊŜŀƭƭȅ ǎƛƳƛƭŀǊ ǘƻ ŀ ǎƪŀǘŜōƻŀǊŘΦ ¢ƘŜ ŦƭƻƻǊ 

of the vehicle is the battery pack, and the motor is between the 

ǊŜŀǊ ǿƘŜŜƭǎΦ 9ǾŜǊȅǘƘƛƴƎ ŜƭǎŜ ƛǎ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǎǇŀŎŜέΦ5 It was ac-

tually GM in its 2002 concept car, which ǿŀǎ ǘƘŜ ŎƻƳǇŀƴȅΩǎ 

dream of a hydrogen-powered car, that seems to hold the honor 

of skateboard inventorτƛŦ ȅƻǳ ŘƻƴΩǘ Ŏƻǳƴǘ ǘƘŜ aƻŘŜƭ ¢Φ 

²ƘƛƭŜ ǘƘŜ ΨǊŜŀƭΩ ŀǳǘƻƳƻǘƛǾŜ ƛƴŘǳǎǘǊȅ ǎƴƛŦŦŜŘ ŀǘ ǘƘŜ ƻƭŘ-fashioned 

frame-on-body design that they had relegated to trucks and 

heavy SUVs by the time TESLA introduced its concept, TESLAΩǎ spin 

masters ǿŜǊŜ ōǳǎȅΣ ŀǎ ǳǎǳŀƭΣ ǘǳǊƴƛƴƎ ǘƘŜƛǊ ǇƛƎΩǎ ŜŀǊ ƛƴǘƻ ŀ ǎƛƭƪ 

purse. The necessity of keeping the heavy frame close to the 

ƎǊƻǳƴŘΣ ƭƻǿŜǊƛƴƎ ǘƘŜ ŎŀǊΩǎ ŎŜƴǘŜǊ ƻŦ ƎǊŀǾƛǘȅ ǎƻ ǘƘŀǘ ƛǘ ǿƻǳld not 

roll over in tight turns, became a cool feature which then requires 

another cool feature, auto-raising suspension. όΨ/ƻƻƭΩ ƛǎ ŀ ǘŜǊƳ 

TESLA likes.) This allows the low-riding TESLAs to drive around in 

places like Pittsburgh, San Francisco and Scranton that have very 

steep hills. The front trunk (frunk) ƘƛƎƘƭƛƎƘǘŜŘ ǘƘŜ Ψƭƻƻƪ aŀΣ ƴƻ 

ŜƴƎƛƴŜΩ ŦŀŎǘƻǊ ǘƘŀǘ ǿŀǎ ǎǳŎƘ Ŧǳƴ ǿƛǘƘ .ŜŜǘƭŜǎΦ ¢ƘŜƴ ǘƘŜǊŜ ƛǎ ǘƘŜ 

ΨLǳŘƛŎǊƻǳǎ tƭǳǎΩ ŘǊƛǾƛƴƎ ƳƻŘŜ ǘƘŀǘ ǘŀƪŜǎ ǘƘŜ ƻŎŎǳǇŀƴǘǎ ǘƻ сл ƳƛƭŜǎ 

per hour in 2.4 secondsτwhich is hopefully performed on a 

straight stretch of road with no tree or barrier at the end.    

TESLA was so convinced that its body-on-frame battery electric ve-

hicle design was such a throwaway that it opened up its patents 

to all takers. Starting in 2014, TESLAΩǎ ǇŀǘŜƴts are open-source, 

meaning others are able to use and improve them. This was an-

other brilliant Musk move. Lots of fish swimming around in an 

ocean attract more fisherman than a couple of fish swimming 

around in an aquarium. For companies that would never be able 

to compete with unibody design, particularly the Chinese car 

companies and start-ups everywhere, this was a gift from heaven.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. For comparison, a Volvo S60 
weighs a mere 3527 lbs. (1,600 
kgs). A Chevy Silverado pickup 
weighs 4,520 lbs. (2050 kgs). A 
Toyota RAV4 ICE is 3,370 lbs. 
(1,528 kgs). 

 
5.  
https://cleantech-
nica.com/2020/06/19/history-of-
electric-cars-using-skateboard-
platforms/ 
 
 
 

 
Tesla displays its skateboard in its 
showrooms, promoting their sim-
plicity. Two modest-sized dogs can 
squeeze into the frunk, hopefully 
just for frunny frotos while the car 
is parked.  

 

 

 

 

 

 

 

 

 

 

 

https://www.carmaga-
zine.co.uk/electric/nio/  

https://greenauthority.com/nio-

https://www.carmagazine.co.uk/electric/nio/
https://www.carmagazine.co.uk/electric/nio/
https://greenauthority.com/nio-ep9-308/#NIO_EP9_Design
https://greenauthority.com/nio-ep9-308/#NIO_EP9_Design
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Business plans rolled in on skateboards 

Shanghai-based NIO INC. is an example of a company surfing the 

BEV wave on a skateboard. It was founded in 2014 by someone 

who, like Elon Musk, had zero experience in the automobile de-

sign, manufacturing and distribution industry. ²ƛƭƭƛŀƳ [ƛ .ƛƴΩǎ ǘŀƭπ

ent seems to be convincing people to invest money. To-date, NIO 

has sold 102,800 cars. LƴƛǘƛŀƭƭȅΣ ƛǘ ǇǊƻƳƛǎŜŘ άTESLA range at Toyota 

ŎƻǎǘέΣ ōǳǘ ǘƘŀǘ ǿŀǎ ƴŀƠǾŜ ŜȄǳōŜǊŀƴŎŜΦ JAC MOTORS, a Chinese 

state-owned automaker, manufacturers its cars. NIOΩǎ Ǉƭŀƴǎ ǘƻ 

build its own cars was dropped in 2019. It went public in 2018 on 

the New York Stock Exchange raising $1 billion. It has a market 

capitalization in July 2021 of $76.63, down from a peak of $96.57 

in January 2021.  

BYTON (NANJING ZHIXING NEW ENERGY VEHICLE TECHNOLOGY DEVELOPMENT 

CO.) is another Chinese BEV company built on a skateboard. It was 

founded in 2016 and is currently trying to file for bankruptcy while 

a creditor tries to block the move in a local court. Its principal in-

vestors are TENCENT HOLDINGS, FOXCONN TECHNOLOGY GROUP and Chi-

nese automaker FAW GROUP CORP. FOXCONN had been planning to 

ōǳƛƭŘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ a-Byte SUV. Its unique selling point was the 

dashboard-long display screen. 

FARADAY FUTURE lists its headquarters as Los Angeles. It is run by 

former BYTON CEO Carsten Breitfeld. It was founded in 2014 by 

Chinese businessman Jia Yueting. Its story is long and its future is 

uncertain, but on the 22nd of July of this year it got a re-start with 

ŀ bŀǎŘŀǉ {t!/ ŀƴŘ Ϸм ōƛƭƭƛƻƴ ƛƴ ƴŜǿ ŎŀǇƛǘŀƭΦ ¢ƘŜ ŎƻƳǇŀƴȅΩǎ CC фм 

crossover that will sell for $180,000 is shown next to its skate-

board frame leaning up against a wall.  

All of these companies and many more that I have written about 

in THE DISPATCHER have the same basic concept that is based on the 

same vehicle design, the electric skateboard. They have spent 

ǘƘŜƛǊ ƛƴǾŜǎǘƻǊǎΩ ƳƻƴŜȅ ƻƴ ǘǊȅƛƴƎ ǘƻ ŎƻƳŜ ǳǇ ǿith body designs 

that have a WOW! effect of a Lamborghini copy or on desperately 

(and mostly unsuccessfully) trying to add all of the connectivity 

ŀƴŘ !5!{ ŦǳƴŎǘƛƻƴǎ ǘƘŀǘ ǘƘŜ ΨǊŜŀƭΩ ŎŀǊ ŎƻƳǇŀƴƛŜǎ ƘŀǾe developed 

and gradually built into their vehicles over decades.  

They thought it was gold, but it was only glitter 
What the skateboard wonders and their investors are learning is 

that a skateboard does not an automobile make. TESLA knew this, 

ǿƘƛŎƘ ƛǎ ǿƘȅ ƛǘ ƎŀǾŜ ŀǿŀȅ ƛǘǎ ΨǎŜŎǊŜǘǎΩΦ TESLAΩǎ ōǳǎƛƴŜǎǎ ƳƻŘŜƭ ǿŀǎ 

and continues to be based on delivering electric charges (initially 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CŀǊŀŘŀȅ CǳǘǳǊŜΩǎ CC лм ǿƛǘƘ 
skateboard frame. 

https://www.cnbc.com/2021/07/
22/embattled-ev-start-up-fara-
day-future-gets-second-act-w ith-
nasdaq-spac-debut.html 
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free when on the road), better-than-average range to get to the 

charging stations and connectivity for infotainment and software 

updatingΦ LǘΩǎ the parts that have not been part of the skateboard 

that make a modern automobile modern and deliver all the ad-

vantages that drive-by-wire offers.6 This is the other distinguish-

ing factor separating TESLA from the wannabes. As a vertically in-

ǘŜƎǊŀǘŜŘ ŎŀǊ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ƛǘ ŎƻƴǘǊƻƭǎ ŀƭƭ ƻŦ ǘƘŜ ŎŀǊΩǎ ŎƻƳǇƻƴŜƴǘǎ 

and is able to adapt the parts of the skateboard that need to be 

adapted to deliver superior drive-by-wire performance. But, more 

importantly, it is what distinguishes the real car companies from 

the body-on-skateboarders. 

HYUNDAI believed that it was going to be able to deliver electric 

cars more quickly and at lower prices by using CANOOΩǎ Electric 

Drive System 2.0 skateboard rolling chassis, developed with ROB-

ERT BOSCH. In February 2020, HYUNDAI and CANOO announced their 

agreement to cooperate. CANOO, based in Los Angeles, would pro-

vide engineering services to help develop a fully scalable, all-elec-

tric BEV platform to meet HYUNDAI and KIA specifications.7 

ά²Ŝ ǿŜǊŜ ƘƛƎƘƭȅ ƛƳǇǊŜǎǎŜŘ ōȅ ǘƘŜ ǎǇŜŜŘ ŀƴŘ ŜŦŦƛŎƛŜƴŎȅ ƛƴ ǿƘƛŎƘ 

CANOO developed their innovative EV architecture, making them 

the perfect engineering partner for us as we transition to become 

a frontrunner in the fǳǘǳǊŜ Ƴƻōƛƭƛǘȅ ƛƴŘǳǎǘǊȅΣέ ǎŀƛŘ !ƭōŜǊǘ .ƛŜǊ-

mann, Head of Research & Development, HYUNDAI MOTOR GROUP 

at the time of the announcementΦ  ά²Ŝ ǿƛƭƭ ŎƻƭƭŀōƻǊŀǘŜ ǿƛǘƘ CA-

NOO engineers to develop a cost-effective HYUNDAI platform con-

cept that is autonomous ready aƴŘ ǎǳƛǘŀōƭŜ ŦƻǊ Ƴŀǎǎ ŀŘƻǇǘƛƻƴΦέ 

In August 2020, CANOO agreed to a deal to merge with special pur-

pose acquisition company (SPAC) HENNESSY CAPITAL ACQUISITION 

CORP., with a market valuation of $2.4 billion. That occurred in De-

cember 2020. On March 29th, during the first investor call since 

the SPAC, CANOOΩǎ /9h, Ulrich Kranz, was absent from the call, 

and the company announced earlier in the day that its CFO had 

resigned to take another job, the second major departure in re-

cent weeks following CANOO losing its head of corporate strategy. 

¢ƘŜ ŎƻƳǇŀƴȅΩǎ ōƻŀǊŘ ŎƘŀƛǊƳŀƴΣ ¢ƻƴȅ !ǉǳƛƭŀΣ ǿƘƻ ǿƻǳƭŘ soon be-

ŎƻƳŜ ǘƘŜ ƴŜǿ /9hΣ ŀƴƴƻǳƴŎŜŘ ǘƘŀǘ ǘƘŜ ōƻŀǊŘ ŘŜŎƛŘŜŘ ǘƻ άŘŜ-

ŜƳǇƘŀǎƛȊŜέ ƛǘǎ ŜƴƎƛƴŜŜǊƛƴƎ ǎŜǊǾƛŎŜǎΦ ¢Ƙŀǘ ǿŀǎ ŜŦŦŜŎǘƛǾŜƭȅ ǘƘŜ ŜƴŘ 

of the deal with HYUNDAI. In May, the U.S. Securities and Exchange 

Commission opened an investigation of the company. In June, a 

CANOO ƛƴǾŜǎǘƻǊ Ƙƛǘ ǘƘŜ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜ ƳŀƪŜǊΩǎ ōƻŀǊŘ ƳŜƳōŜǊǎ 

and executives with a derivative suit, alleging they made false 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. Drive-by-wire is a term that re-
fers to electronic systems that ei-
ther augment or replace tradi-
tional mechanical controls. Instead 
of using cables or hydraulic pres-
sure to control a vehicle, drive-by-
wire technology uses electronic 
systems to activate brakes, control 
steering, and power the engine. 

 

 

 

 

7. CANOO started as EVELOZCITY in 
2017, founded by former FARADAY 

FUTURE executives Stefan Krause 
and Ulrich Kranz. The company re-
branded as CANOO in spring 2019 
and debuted its first vehicle sev-
eral months later. It was appar-
ently this first vehicle, as well as CA-

NOOΩǎ Ǉƭŀƴ ǘƻ ƻŦŦŜǊ ƛǘ ƻƴƭȅ ŀǎ ŀ ǎǳōπ
scription, that captured the atten-
tion of investors, companies and 
the media. 

 
/ŀƴƻƻΩǎ Ŧƭŀǘ ǎƪŀǘŜōƻŀǊŘ ǇƭŀǘŦƻǊƳ 
developed in-house is at the heart 
ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƎǊƻǿǘƘ ǎǘǊŀǘŜƎȅΦ 
It was intended to be the base for 
their own models, but it was in-
tended to offer it to third parties, 
ƭƛƪŜ IȅǳƴŘŀƛ ŀƴŘ YƛŀΦ ά²Ŝ ǿŀƴǘŜŘ 
ǘƻ ǎƘƻǿŎŀǎŜ ƻǳǊ ǎƪŀǘŜōƻŀǊŘΩǎ ǇŜǊπ
formance and prove that our roll-
ing chassis is a truly self-contained 
unit with everything needed to 
drive buƛƭǘ ƛƴǎƛŘŜΣέ ǎŀƛŘ ¦ƭǊƛŎƘ 
Kranz, co-founder of Canoo who 
left the company in March. He said 
at the time that this would bring 
development time for new electric 
vehicles down to 18-24 months. 
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statements about its engineering business in connection with its 

$2.4 billion merger with a blank check company.  

Another example of backing away from a skateboard deal is FORD 

with RIVIAN. In January 2020, FORDΩǎ [ƛƴŎƻƭƴ ōǊŀƴŘ ŀƴƴƻǳƴŎŜŘ ƛǘ 

had chosen to work with RIVIAN and to use RIVIANΩǎ ǉǳŀŘ-motor 

skateboard for its new BEV. Half a year earlier, FORD had invested 

$500 million in the Michigan-based company. AMAZON is also an 

investor in RIVIAN. In April 2020, FORD canceled the vehicle that 

ǿŀǎ ƎƻƛƴƎ ǘƻ ǳǎŜ wƛǾƛŀƴΩǎ ǎƪŀǘŜōƻŀǊŘΣ ŀnd since then has not com-

mitted to any further use of the frame. In June of this year FORD 

announced that it would develop a new, dedicated EV architec-

ture that would underpin Explorer and Lincoln Aviators, as well as 

midsize pickups and rugged SUVs. No mention was made of RIV-

IAN. 

It was great fun, but it was just one of those things 
Someone who should know the advantages and shortcomings of 

BEV skateboards is David Twohig. He was Chief Engineer at ALPINE 

CARS before being named chief technical officer for BYTON. He be-

came a major evangelist for the skateboard concept, promoting it 

at conferences and in articles. Then he left BYTON and is now is 

now an independent automotive engineering consultant. He said 

in a June 1 2021 article in Automotive News Europe:  

ά¢ƘŜ ƛŘŜŀ ǘƘŀǘ ŎǳǎǘƻƳŜǊǎ Ŏŀƴ ǎƛƳǇƭȅ ǇƭǳƎ ǘƘŜƛǊ ƻǿƴ ōƻŘȅ ƻƴ ǘƻǇ 

ƻŦ ǎƻƳŜƻƴŜ ŜƭǎŜΩǎ ǎƪŀǘŜōƻŀǊŘ ǊǳƴƴƛƴƎ chassis is simplistic in the 

extreme. It would compromise a range of key developmental ar-

eas such as crash protection, heating and ventilation, noise vibra-

tion, harshness and handling. The biggest hurdle would be inte-

grating modern-Řŀȅ ŜƭŜŎǘǊƻƴƛŎǎ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ŀǊŎƘƛǘŜŎǘǳǊŜǎΦ LǘΩǎ 

massively complex and expensive, and most platform-sharing pro-

jects usually run into difficulty on the EE architectures, more than 

ƻƴ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ǎƛŘŜΦέ8  

In an article David Twohig has written and posted on his own site, 

he discusses what I have considered to be the main problem with 

having a company that delivers cars to customers using a major 

component delivered by a third party, whether those customers 

are buying or leasing the car or paying for its use: who is 

responsible when things go wrong.9 Dividing a car into a frame 

and a body allows maximum deniability to the two parties, which 

is always bad for the customer.  

Is that annoying rattle in the body, in the frame or in the joint 

between the two? That joint, whether it is welded, bolted, riveted 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. https://europe.au-
tonews.com/technology/why-its-
reality-check-time-ev-skateboard-
chassis 

 

 

9. 
https://www.linkedin.com/pulse/s
kateboard-aint-platform-david-
twohig?trk=public_profile_arti-
cle_view 

 

 

https://europe.autonews.com/technology/why-its-reality-check-time-ev-skateboard-chassis
https://europe.autonews.com/technology/why-its-reality-check-time-ev-skateboard-chassis
https://europe.autonews.com/technology/why-its-reality-check-time-ev-skateboard-chassis
https://europe.autonews.com/technology/why-its-reality-check-time-ev-skateboard-chassis
https://www.linkedin.com/pulse/skateboard-aint-platform-david-twohig?trk=public_profile_article_view
https://www.linkedin.com/pulse/skateboard-aint-platform-david-twohig?trk=public_profile_article_view
https://www.linkedin.com/pulse/skateboard-aint-platform-david-twohig?trk=public_profile_article_view
https://www.linkedin.com/pulse/skateboard-aint-platform-david-twohig?trk=public_profile_article_view
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or glued, will be a  problem from day one. I lived with the rattles 

in my AMERICAN MOTORS Jeep Cherokee body-on-frame, and 

welcomed the comparative silence with my first unibody Volvo 

945, but it was AM that owned the squeaks, not an external frame 

supplier. What about warranty issues that involve a component 

that is part of the body, even a simple one like the external rear 

view mirǊƻǊǎΚ [ŜǘΩǎ ǎŀȅ ǘƘŜ ǎǇŜŎ ŘŜǾŜƭƻǇŜŘ ōȅ ǘƘŜ ōƻŘȅ ǇǊƻǾƛŘŜǊ 

requires that the external mirrors fold in when the motor is 

turned off. If that operation fails, is it the feed from the power 

supply that is in the skateboard, or is it in the connection from the 

skateboard to the body, or is it a motor in the mirror? 

Twohig gives an example that will be very well understood by 

anyone who has worked in a car company on the development of 

a new model. Someone in the company is in charge of delivering  

the whole vehicle. That person has end-to-end responsibility for 

every screw, solder joint, light bulb and key fob. It does not 

ƳŀǘǘŜǊ ƛŦ ŀ ŎƻƳǇƻƴŜƴǘ ƛǎ ƳŀƴǳŦŀŎǘǳǊŜŘ ōȅ ǘƘŜ ΨōǳŎƪ-stops-ƘŜǊŜΩ 

ǇŜǊǎƻƴΩǎ ŎƻƳǇŀƴȅ ƻǊ ōȅ ŀ ǘƘƛǊŘ-party supplier. Now, if 50% of the 

value of a vehicle is in the frame, and that frame is the 

ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ŀƴƻǘƘŜǊ ǇŜǊǎƻƴ ƛƴ ŀƴƻǘƘŜǊ ŎƻƳǇŀƴȅΣ ǿƘƻΩǎ ƛƴ 

charge? 

Finally, there is the liability issue. Who pays for the recall work? 

Who pays when a class action suit is won by the plaintiff? From a 

legal standpoint, the entity that receives the money from the 

customer for the product owns the problems. That entity can and 

will turn around and sue the pants off its suppliers, but 

establishing culpability will be a nightmare. As HYUNDAI and FORD 

figured out before they got in too deeply with the skateboard-

ǎƻǳǊŎƛƴƎ ǇǊƻŎŜǎǎΣ ƛǘΩǎ ōŜǘǘŜǊ ǘƻ ƻǿƴ ǘƘŜ ǇǊƻōƭŜƳǎ ŦǊƻƳ ǘƘŜ ǎǘŀǊǘ 

rather than trying to figure out who owns them after they have 

occurred. With all of the quality and performance issues that 

body-on-frame designs have had, if a company decides to 

continue to use them, at least they can address the problems 

quietly in their own workshops. 

The story does not end here. While it appears that the third-party 

skateboard supply model is severely flawed, there is a new order 

emerging for the auto industry. Tier one suppliers like MAGNA, BOSCH, 

CONTINENTAL and DENSO have gotten a taste of capturing more value of 

every sold car. They are girding themselves for what happens next. In 

the October issue of THE DISPATCHER, I will take up the topic of who will 

be best positioned to build future cars. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
This is what is left of a Tesla in-
volved in a head-on collision with 
another car. Authorities have not 
released details of the accident 
other than that one of the occu-
pants of one of the vehicles died 
and two occupants of one or the 
other vehicle were severely injured. 
It took 10,000 liters of water and 
eight hours to put out the fire in the 
Tesla. Tesla delivers body and 
frame, but who would be liable if 
there were two different suppliers? 
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Dispatch Central 
SOCRATES 2.0  submits final report  

This is what I wrote for the Socrates2.0 Digital Magazine as 

part of the final review. 

There is no question that SOCRATES2.0 has made an ex-

tremely significant contribution to the practice of cooper-

ative and integrated traffic management. What is unique 

about SOCRATES2.0 compared to many multi-country in-

telligent transport system projects is that it was initiated 

and has been guided by two insights. The first is the un-

derstanding that traffic management as it has been de-

signed and operated by public authorities is not working. 

Command and control of thousands of independent driv-

ers who are attempting to optimize their individual jour-

neys is a thankless and impossible task. Public authorities 

have not had the means to reach all drivers with command 

information, and when information is received by drivers 

they must feel that what they are receiving will help them 

achieve their own goalτreaching their destination quickly 

and efficientlyτand that their well-being will not be sac-

rificed for a greater good. The second insight is the ac-

ceptance that making traffic management work is not a 

matter of developing yet another technical solution, but 

of finding a way to create a workable method of coopera-

tion between public road authorities who have useful 

static, temporal and real-time data and private companies 

manufacturing motorized road transport vehicles and de-

livering road-related services to those vehicles.  

What I feel is the most important contribution that SOC-

RATES2.0 has made to the field of enabling the flow of mo-

torized transport vehicles on roadways is to redefine the 

relationship between the road builders and the vehicle 

builders. They are not adversaries with conflicting objec-

tives. Both are providing the means for people who drive, 

and who pay for the roads they are using, to achieve their 

objective of reaching their destinations safely and effi-

ciently. It is only through cooperation between the road 

and vehicle builders that both the needs of the individual 

driver can be reconciled with the needs of all drivers, pe-

destrians, property owners and the environment. Road 

 

 

SOCRATES2.0 was begun in October 
2017 as a pan-European project 
that was intended to bring to-
gether road authorities, service 
providers and car manufacturers to 
set new standards to share and in-
tegrate traffic information. The 
motivation was to enable more ef-
fective traffic management and 
create innovative traffic infor-
mation and navigation services. 
SOCRATES2.0 also had the ambition 
to provide the essential building 
blocks to prepare Europe for the fu-
ture of self-driving cars. 

SOCRATES ǎǘŀƴŘǎ ŦƻǊ Ψ{ȅǎǘŜƳ ƻŦ 
Coordinated Roadside and Auto-
motive Services for Traffic Effi-
ŎƛŜƴŎȅ ŀƴŘ {ŀŦŜǘȅΩΦ ¢ƘŜ ΨнΦлΩ ƛƴŘƛπ
cates that it is a second SOCRATES 
ǇǊƻƧŜŎǘΦ ¢ƘŜ ŦƛǊǎǘ ǿŀǎ Ψ{ȅǎǘŜƳ hŦ 
Cellular Radio for Traffic Efficiency 
ŀƴŘ {ŀŦŜǘȅΩ ǿƘƛŎƘ Ǌŀƴ ƛƴ ǘƘŜ ŜŀǊƭȅ 
1990s. TANGO (Traffic information 
And Navigation for Gothenburg) 
was part of it, and it was in connec-
tion with this project that your au-
thor, then working for Volvo Tech-
nological Development, along with 
Torbjörn Biding of Vägverket, the 
city of Göteborg and the Swedish 
Land Survey worked with European 
Geographic Technologies to build 
the first navigable database in 
Sweden.  

 

https://www.magazinesrijkswaterstaat.nl/smartmobility/2021/01/index
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authorities, vehicle manufacturers and their service providers are 

all partners. They have different sources of funding and different 

ΨōǳǎƛƴŜǎǎ ƳƻŘŜƭǎΩΣ ōǳǘ ǘƘŜƛǊ Ƴƛǎǎƛƻƴ ƛǎ ǘƘŜ ǎŀƳŜΥ ǘƻ ŜƴŀōƭŜ ǎŀŦŜΣ 

efficient and clean mobility. 

The SOCRATES2.0 project team determined that there was not a 

single approach to how public and private companies can inter-

act. In some cases, it may be sufficient to deliver timely data to 

service providers about short-

term roadworks or the tempo-

rary closing of a road. In other 

cases, service providers and pub-

lic authorities may want to de-

liver the same messages on navi-

gation systems and variable mes-

sage signs. Thirdly, there can be 

opportunities in which coordi-

nated efforts of data exchange 

and information processing can 

lead to more optimum guidance 

and routing of traffic. Each of 

these cooperation approaches has different preconditions. Each 

of these approaches were to the test in four cities and as much 

information as possible was collected given the extremely difficult 

restrictions caused by COVID-19 pandemic.  

SOCRATES2.0 is an excellent new beginning. There must be a con-

tinuation with more vehicle manufacturers and service providers 

participating.  

Germany and France say no to EU Commission  

In the Musings section of the May 2021 issue of The Dispatcher, I 

said it would be up to Germany and France to rein in the bureau-

crats at the European Commission who see their stint in Brussels 

as their one chance to achieve notoriety. It is now EU Climate 

Commissioner, Frans Timmermans, First Vice President of the Eu-

ropean Commission and former Minister of Foreign Affairs for The 

Netherlands, who seeks pre-death beatification for pushing 

through a total ban within the EU on the selling of vehicles with 

internal combustion engines after 2035. (See sidebar next page)  

Lǎ ǘƘƛǎ ¢ƛƳƳŜǊƳŀƴǎΩ ŎƘŀƴŎŜ ǘƻ ƎŜǘ ōŀŎƪ ŀǘ ǘƘŜ ŎƻǳƴǘǊƛŜǎ ǘƘŀǘ 

ǇǳǎƘŜŘ ƘƛƳ ǳƴŘŜǊ ǘƘŜ ōǳǎ ŀƴŘ ƎŀǾŜ ΨƘƛǎΩ ƧƻōΩ ǘƻ ǎƻƳŜƻƴŜ ǿƘƻ 

ŘƛŘƴΩǘ ŜǾŜƴ ǿŀƴǘ ƛǘΚ LŦ ǎƻΣ DŜǊƳŀƴȅ ŀƴŘ CǊŀƴŎŜ ŀǊŜ ƴƻǘ going to 

take it lying down.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.michaellsena.com/wp-content/uploads/2021/04/The-Dispatcher_May-2021-1.pdf
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According to an article in 12 JULY AUTOMOTIVE NEWS EUROPE, France 

and Germany are resisting the European Union proposing the 

phasing out of internal combustion engine (ICE) car sales by 2035. 

Both countries are advocating for a more lenient target for the 

end of the decade and allowance for plug-in hybrid models be-

yond 2035. The French government wants a target to reduce 

emissions from cars 55% by 2030 from 2021, instead of 65% as 

proposed by the Commission, an official in President Emmanuel 

aŀŎǊƻƴΩǎ ƻŦŦƛŎŜ ǎŀƛŘΦ He commented after President Macron met 

with top executives at STELLANTIS and RENAULT, suppliers VALEO, 

FAURECIA and PLASTIC OMNIUM, as well as labor representatives to 

discuss the transition to electric vehicles. 

German Transport Minister Andreas Scheuer also warned the 

Commission against setting too strict targets for the auto indus-

try. "I believe that all car and truck manufacturers are aware that 

stricter specifications are coming. But they have to be technically 

feasible," he told the German press agency DPA. Scheuer said he 

supported the shift to battery-powered drivetrains for passenger 

cars as ICE vehicles are phased out. For heavy trucks "there needs 

to be more focus on hydrogen," he said. 

LE PLATEFORME AUTOMOBILE όtC!ύΣ CǊŀƴŎŜΩǎ ǇǊƛƴŎƛǇŀƭ ƭƻōōȅ ƎǊoup for 

the French automobile industry, has estimated that roughly 

100,000 jobs will be lost in all auto-related industries with the 

proposed tightening of the regulations. This is because produc-

tion of electric and fuel cell vehicles is less labor-intensive com-

pared with hybrids and the ICE vehicles. Since France uses com-

paratively fewer robots in its vehicle industry than Germany, it is 

more vulnerable to job loss. 

Germany and France have found themselves in an unusual posi-

tion recently, one that has been reserved for Poland and Hungary. 

9ǳǊƻǇŜΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƎǊƻǳǇǎ ƘŀǾŜ ŘŜŎƛŘŜŘ ǘƘŀǘ ǘƘŜȅ ǿƛƭƭ ǳǎŜ 

the European court system to force Germany and France to stop 

ŦŀǾƻǊƛƴƎ ǘƘŜƛǊ ŎŀǊ ƛƴŘǳǎǘǊƛŜǎ ƛƴ ǘƘŜ ǎŀƳŜ ǿŀȅ ǘƘŀǘ 9ǳǊƻǇŜΩǎ ƘǳƳŀƴ 

rights watchdogs are using the same courts to force Poland and 

IǳƴƎŀǊȅ ǘƻ ƭƛƎƘǘŜƴ ǳǇ ƻƴ Ǝŀȅ ǊƛƎƘǘǎΦ ¢ƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ /ƻǳǊǘ 

ƻŦ WǳǎǘƛŎŜ ǊŜŎŜƴǘƭȅ ǊŜōǳƪŜŘ DŜǊƳŀƴȅ ŦƻǊ άŎƻƴǎƛǎǘŜƴǘƭȅ ŦŀƛƭƛƴƎ ǘƻ 

clean up its dirty air in cities from Berlin to Cologne, endangering 

ǇǳōƭƛŎ ƘŜŀƭǘƘέΦ Lǘ ǎǘŀǘŜŘ ǘƘŀǘ άōŜǘǿŜŜƴ нлмл ŀƴŘ нлмсΣ DŜǊƳŀƴȅ 

systematically and persistently exceeded the limited values for ni-

ǘǊƻƎŜƴ ŘƛƻȄƛŘŜέΦ !ƴƎŜƭŀ aŜǊƪŜƭΩǎ ŘŜǇǳǘȅ leader, Stephan Stracke, 

ǎǘǊǳŎƪ ōŀŎƪ ōȅ ǎǘŀǘƛƴƎ ǘƘŀǘ ǘƘŜ ŎƻǳǊǘΩǎ ǊǳƭƛƴƎ άƘŀǎ ōŜŜƴ ƻǾŜǊǘŀƪŜƴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is useful to understand something 
about the history of Frans Timmer-
mans at the European Commission. 
Between 1987 and 1994, he was in the 
Dutch Civil Service. In 1994 he became 
an assistant to European Commis-
sioner Hans Van den Broek for one 
year and private secretary to the head 
of the Organization for Security and 
Co-operation in Europe (OSCE). In 
1998, he was elected as a Member of 
the House of Representatives for the 
Labour Party. In the 2006 Dutch gen-
eral election, Labour was part of the 
government coalition, and Timmer-
mans received his first appointment as 
a member of government, Undersec-
retary of Foreign Affairs. He was back 
to Parliament between 2010 and 2012 
when Labour was out, but then re-
turned when Labour came back in. This 
time he became Minister of Foreign Af-
fairs. He was part of the 2014 Nuclear 
Security Summit, he made an impas-
sioned speech at the UN Security 
Council following the downing of Ma-
laysia Airlines Flight 17 by Russia. 

In September 2014, the Dutch Govern-
ment, with Mark Rutte as Prime Minis-
ter (NB: Rutte is the leader of the Peo-
ǇƭŜΩǎ tŀǊǘȅ ŦƻǊ CǊŜŜŘƻƳ ŀƴd Democ-
racy, not Labour), sent Timmermans to 
Brussels to become First Vice President 
in Jean-/ƭŀǳŘŜ WǳƴŎƪŜǊΩǎ /ƻƳƳƛǎǎƛƻƴΦ 
He became best known for his out-
ǎǇƻƪŜƴ ǾƛŜǿǎ ŀōƻǳǘ tƻƭŀƴŘΩǎ ŀƴŘ Iǳƴπ
ƎŀǊȅΩǎ ǘƘǊŜŀǘǎ ǘƻ ǘƘŜ ǊǳƭŜ ƻŦ ƭŀǿ ŀƴŘ Ƙƛǎ 
support for mandatory migrant quo-
tas, which these countries opposed. 
This turned out to be his undoing in his 
quest to succeed Juncker as the Presi-
dent of the European Commission. 

In October 2018, Frans Timmermans 
announced his candidacy for the office 
of President of the European Commis-
sion ahead of the 2019 European elec-
tion. In December 2018, during the 
Congress of Lisbon, the Party of Euro-
pean Socialists acclaimed him as its 
candidate. He was formally nominated 
as the PES Common Candidate in Ma-
drid in February 2019. There were two 
other candidates, Manfred Weber and 
Margrethe Vestager. The European 
Council was about to nominate Tim-
mermans when Eastern Europe said 
ΨbƻΩΦ {ƻ ǘƘŜ /ƻǳƴŎƛƭ ƴƻƳƛƴŀǘŜŘ ǎƻƳŜπ
one who was not even a candidate, Ur-
sala von der Leyen, and there we are. 
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ōȅ ǊŜŀƭƛǘȅΣέ ŀƴŘ ǘƘŀǘ DŜǊƳŀƴȅ ƘŀŘ ŀŎƘƛŜǾŜŘ άŀ ƳŀǎǎƛǾŜ ƛƳǇǊƻǾŜπ

ƳŜƴǘ ƛƴ ŀƛǊ ǉǳŀƭƛǘȅ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎέΦ IŜ ǿŜƴǘ ŦǳǊǘƘŜǊΣ ǎŀȅƛƴƎ ǘƘŀǘ 

DŜǊƳŀƴȅΩǎ ǇƻƭƛŎȅ ǿŀǎ ŀ ƎǊŜŀǘ ǎǳŎŎŜǎǎ ǘƘŀǘ ǿŀǎ ŀŎƘƛŜǾŜŘ άǿƛǘƘƻǳǘ 

blanket driving bans, but with incentives for low-emissions vehi-

cles, technical innovation and through retrofitting of local public 

ǘǊŀƴǎǇƻǊǘέΦ  

French and German votes will be needed for any new regulations 

to be approved, just as the votes of Hungary and Poland are 

needed for proposed regulations on human rights. Germany and 

France will not allow their economies to be damaged, even in the 

name of the climate. We shall see how this battle develops. 

Bits and pieces  

Panasonic sold all its shares in Tesla 

In 2010, PANASONIC CORP. bought 1.4 million TESLA shares at $21.15 

per share, making it an investment worth around $30 million. This 

was at a time when TESLA needed both investment and a battery 

supplier. Both were in short supply back then for TESLAΦ Lǘ ƘŀǎƴΩǘ 

been a totally smooth ride. TESLA has done to PANASONIC what it 

has done to its other suppliers, pushed them on price and started 

to build its own, in-house capabilities. As a lead-up to the Model 

3, TESLA and PANASONIC partnered on Gigafactory 1 in Nevada 

where PANASONIC produces the battery cells that TESLA assembles 

into battery packs, both at the same location.  

The factory became the largest lithium-ion battery factory in the 

world. However, TESLA complained that PANASONIC was not produc-

ing enough battery cells to meet demand for the Model 3. PANA-

SONICΩǎ ōƻŀǊŘ ōŜƎŀƴ ǘƻ ǎŜŜ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ŀǎ ƻƴŜ-sided, with 

PANASONIC giving and TESLA taking. PANASONIC wanted to see a larger 

return on the $1.6 billion investment in the Gigafactory. A major 

culture clash beǘǿŜŜƴ aǳǎƪΩǎ άƴŀƴƻ ƳŀƴŀƎŜƳŜƴǘέ ǎǘȅƭŜ ŀƴŘ ǘƘŜ 

Japanese-style consensus approach and his free-wheeling, social 

media communication versus face-to-face discussion method 

ǎƻǳǊŜŘ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇΦ !ǇǇŀǊŜƴǘƭȅΣ aǳǎƪΩǎ ƻƴƭȅ ŦǊƛŜƴŘ ŀǘ PANA-

SONIC is the CEO, Kazuhiro Tsuga.  

PANASONIC CORP. decided that now was a good time to sell its entire 

stake in TESLA as of March 2021. Just one year before, those shares 

were worth $730. In March 2021, they were worth $3.6 billion. 

Not a bad return over eleven years. 

"The impact of crypto assets may have pushed TESLA's share price 

above its intrinsic value, making it a good time to sell," said Hideki 

Yasuda, an analyst at ACE RESEARCH INSTITUTE. 
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PANASONIC says that the stake sale will not affect the partnership 

with TESLA. It signed a major agreement with TESLA just a year ago 

that runs into 2022. But both companies are exploring new rela-

tionships. TESLA has struck deals with South Korea's LG ENERGY SO-

LUTION, a unit of LG CHEM, and China's CATL.  CATL is planning a 

plant in Shanghai near the automaker's production base. PANA-

SONIC has created a battery partnership with Toyota. 

Rather than a partnership in which one of the partners is a major 

investor, the relationship will move to a buyer/supplier one. If a 

wall with a door that has locks on both sides has not already been 

instalƭŜŘ ōŜǘǿŜŜƴ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ŎƻƳǇŀƴȅΩǎ ǘŜŀƳǎ ŀǘ ǘƘŜ DƛƎŀŦŀŎπ

tory 1 plant, it probably will be up soon. 

ISA: Map Data or cameras for speed limits ς Neither good enough 

The EUROPEAN TRANSPORT SAFETY COUNCIL claims ǘƘŀǘ άōȅ ƴŜȄǘ ȅŜŀǊΣ 

the European Union will have, by far, the most stringent vehicle 

safety standards in the worldέΦ ¢ƘŜ ƻŎŎŀǎƛƻƴ ŦƻǊ ǘƘŜ ŎƭŀƛƳ ǿŀǎ ǘƘŜ 

announcement in May of the endorsement given to Intelligent 

Speed Assistance (ISA) technical specifications by the EU Member 

States. In addition to ISA, the EU will have mandatory Advanced 

Emergency Braking (AEB), Emergency Lane Keeping Assist (ELKS), 

drowsiness and distraction recognition.  By 2024 every new car 

sold in the EU will need to be fitted with these technologies. Leg-

islation for the technologies was approved in 2019, and now ac-

ceptance by the Member States of the technical specifications as-

sures implementation. The legislation makes ISA mandatory for all 

new vehicles starting in 2022, and mandatory for all existing car-

lines as of 2024. The legislation applies to all European cars, vans, 

trucks and buses (M and N categories).  

L{! ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ 9¦Ωǎ ǾŜƘƛŎƭŜ ǎŀŦŜǘȅ ǊŜƎǳƭŀǘƛƻƴΣ ƪƴƻǿƴ ŀǎ ǘƘŜ ƎŜƴπ

eral safety regulation, that was passed in 2019.10 For the past two 

years, detailed technical specifications were being finalized in 

consultation with all affected parties, including the car manufac-

turers. The technical proposal that was being strongly pushed by 

the Commission was one in which the engine power is cut once 

the vehicle reaches the legal speed limit. With this solution, an 

override would be allowed with the driver applying pressure to 

the accelerator pedal. This was not acceptable to the industry. In-

stead, they requested that the system simply provide an audible 

warning that starts a few moments after the vehicle exceeds the 

speed limit and continues to sound for a maximum of five sec-

onds. This is what is being implemented, but advocates of the 

more stringent solution are not giving up. The draft requirements 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10. New General Safety Regulation 
(EU) 2019/2144. 
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include a clause stating that carmakers will have to report aggre-

gate, anonymous data on how ISA systems are being used, and if 

they are being switched off by drivers.  Two years after the regu-

lation comes into effect, an evaluation will be made by the Com-

mission to determine which systems are most effective.   

The system is only as good as the correct knowledge of the actual 

speed limits. There are three methods that are accepted. One is 

to use cameras to identify speed limits through traffic sign recog-

nition. The other is to depend solely on digital maps which refer-

ŜƴŎŜ ǘƘŜ ǾŜƘƛŎƭŜΩǎ Ǉƻǎƛǘƛƻƴ ǿƛǘƘ ǘƘŜ ƘŜƭǇ ƻŦ Db{{ ǘƻ ǘƘŜ ƻƴ-board 

digital map that contains the legal speed limits. The third method 

is to combine both, which is not specified but is not prohibited.  

Both cameras and maps have their problems. Cameras have lim-

ited range, can be blinded by heavy rain or snow, and perform 

poorly when needing to recognize conditional and variable speed 

limits, such as speed limits for specific weather conditions or ve-

hicle types. A camera system arriving in Sweden that is not famil-

ƛŀǊ ǿƛǘƘ ǘƘŜ ŎƻǳƴǘǊȅΩǎ eccentric signage will have difficulty with 

the example to the right. 70 is the legal speed and 30 is recom-

mended. This is a dirt road that dead ends at a farm. It is used as 

a walking path by those who live in the vicinity, like your editor. 

70 is definitely too high a speed. 

Digital maps can see when cameras cannot in all conditions, and 

they can see beyond camera range. But the data has to be accu-

rate at all times. Some areas in the vicinity of beaches or camping 

ŀǊŜŀǎ ŎƘŀƴƎŜ ǎǇŜŜŘ ƭƛƳƛǘǎ ŘǳǊƛƴƎ ǎǳƳƳŜǊ ƳƻƴǘƘǎΦ Lǘ ŘƻŜǎƴΩǘ Ƴŀǘπ

ter what the speed limit was yesterday when the change is made. 

Companies like TOMTOM and HERE crowdsource speed limit and 

other data, but one of the crowd had to be there and taken the 

ticket so that the others could be safe. How fair is that? 

Responsible road authorities know exactly what the speed limits 

are on every road at every time of year, exactly when they 
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change, if they are seasonal and which ones are recommended 

only. This is the data that should be used in systems. Forget unre-

liable camera-based systems and crowdsourcing. If the EU Com-

mission was doing its job properly, it would have delivered re-

quirements making it mandatory for all countries to provide ac-

curate speed limit data on all roads before the regulations came 

into force, and ensured that there were processes in place to de-

liver constant updates to the companies supplying data to the on-

board ISA systems. This is such a no-brainer that it boggles the 

mind that it has not even been mentioned.11 

Some interesting statistics on world energy and BEVs 

I could devote entire issues to energy and climate with material I 

am sent by Professor Fred Dryer, Professor Emeritus of PRINCETON 

UNIVERSITY, where he was engaged in combustion research for 

more than fifty years. I have chosen the latest edition of the BP 

Statistical Review of World Energy, with data through 2020, 

where there are many interesting facts and one extremely inter-

esting chart. IŜǊŜ ŀǊŜ ǎƻƳŜ ƻŦ ǘƘŜ ǊŜǇƻǊǘΩǎ ƘƛƎƘƭƛƎƘǘǎ ŦƻǊ нлнлΥ12 

1. Primary energy consumption fell by 4.5% in 2020. This was the 

largest decline since 1945. By country, the US, India, and Russia 

contributed the largest declines in energy consumption. China 

posted the largest increase (2.1%), one of only a handful of coun-

tries where energy demand grew last year. 

2. Carbon emissions from energy use fell by 6.3%, to their lowest 

level since 2011. As with primary energy, this was the largest de-

cline since the end of World War II. 

3. Oil consumption fell by a record 9.1 million barrels per day 

(b/d), or 9.3%, to its lowest level since 2011. Oil demand fell most 

in the US (-2.3 million b/d), the EU (-1.5 million b/d), and India (-

480,000 b/d). China was virtually the only country where con-

sumption increased (220,000 b/d).  

4. Natural gas consumption fell by 81 billion cubic meters (bcm), 

or 2.3%. Nevertheless, the share of gas in primary energy contin-

ued to rise, reaching a record high of 24.7%.  

5. Coal consumption fell by 6.2 exajoules (EJ), or 4.2%, led by de-

clines in the US (-2.1 EJ) and India (-1.1 EJ), with OECD coal con-

sumption falling to its lowest level in our data series back to 1965.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11. When Russ Shields read a draft 
of this issue, he wrote me and said 
that I only scratched the surface by 
exposing the problems with incom-
plete ISA regulations. He said the 
proposed automated driving sys-
tem regulations will specify that 
ǘƘŜ !5{ ǇǊƻŘǳŎǘ ǎƘƻǳƭŘ άŦƻƭƭƻǿ ǘƘŜ 
ƭƻŎŀƭ ǘǊŀǾŜƭ ǊǳƭŜǎέΦ IŜ Ǉƻƛƴǘǎ ƻǳǘ 
ǘƘŀǘ ΨƭƻŎŀƭ ǘǊŀǾŜƭ ǊǳƭŜǎΩ ǾŀǊȅ ǿƛŘŜƭȅ 
by country and by states within 
countries. All the more reason that 
the data being used by the ISA, ADS 
and all the other systems is pro-
vided by the authorities who are 
responsible for making the rules 
and seeing to it that they are en-
forced. 
 
 
12. https://www.aei.org/carpe-
diem/some-chart-and-commen-
tary-based-on-bps-annual-report-
on-world-energy-statistics/ 
 

https://www.aei.org/carpe-diem/some-chart-and-commentary-based-on-bps-annual-report-on-world-energy-statistics/
https://www.aei.org/carpe-diem/some-chart-and-commentary-based-on-bps-annual-report-on-world-energy-statistics/
https://www.aei.org/carpe-diem/some-chart-and-commentary-based-on-bps-annual-report-on-world-energy-statistics/
https://www.aei.org/carpe-diem/some-chart-and-commentary-based-on-bps-annual-report-on-world-energy-statistics/
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6. Renewable energy (including biofuels but excluding hydro) rose 

by 9.7%, slower than the 10-year average (13.4% p.a.) but the in-

crement in energy terms (2.9 EJ) was similar to increases seen in 

2017, 2018, and 2019.  

Here is a chart that was produced with data from the BP report. 

Note that the chart was created by Carpe Diem, which is a blog 

written by Mark J. Perry of the AMERICAN ENTERPRISE INSTITUTE (AEI). 

AEI has been accused of being a climate change denier. It has de-

ƴƛŜŘ ǘƘŜ ŎƘŀǊƎŜΦ Lǘ ŘƻŜǎƴΩǘ ƳŀǘǘŜǊΦ ¢ƘŜ Řŀǘŀ ƛƴ ǘƘŜ ŎƘŀǊǘ ƛǎ ŦŀŎǘǳŀƭΦ 

Here are two clips, the first from 1965 and the second from 2020. 

Click on the URL to the right to see the change year-by-year. 
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As you see, in 1965, the U.S. consumed twice as much energy as 

the country in second place, the Soviet Union, which consumed 

twice as much as the country in third place, Germany. China was 

in sixth place, just after Japan. By 2020, China consumed 70% 

more than the U.S. and more than the combined total of the eight 

others in the top-ten list. France, Italy, the UK and Poland were 

not even among the top ten in 2020. 

Flooded coal mines could heat homes   

The street in Scranton, PA where my father lived for most of his 

life and where I spent the first fourteen years of mine was built 

over fourteen seams of anthracite coal that was extracted using 

the room-and-pillar tunnel mining method. The theory is that 

enough coal is left in one seam as pillars to support the ground 

above, and there is enough distance vertically between the rooms 

where the coal is removed to support the equipment needed to 

mine and haul out the coal. Tunnel mining is more practical than 

surface or strip mining when the coal seams are deeper than one 

hundred feet. 

There are many challenges to mining coal, but the major one for 

tunnel mining is keeping the mines clear of water. Mine flooding 

was constant due to both groundwater and seepage of runoff. In 

order to reach the coal, the water had to be pumped out. In 1712, 

Thomas Newcomen invented the first steam engine to remove 

water from mines in a quicker and more effective manner. Gov-

ernment reports in the U.S. showed how much of an impact 

flooding had on the cost of mining. In 1920 it was estimated that 

for each ton of coal mined, eight tons of water had to be pumped 

out. By 1950, it was 27 tons of water per each ton of coal. With 

the increasing competition from oil and gas, the cost of pumping 

out the mines to extract the coal far outweighed the price of the 

coal being mined. That is the principal reason coal mines were 

abandoned. By the early 1950s, anywhere from one third to two 

thirds of the mines were abandoned. From 1950 to 1955, the 

number employed in bƻǊǘƘŜŀǎǘŜǊƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ Ŏƻŀƭ region's 

mines fell nearly in half, from 75,231 to 37,397.  

When the mines were abandoned, most of the seams filled with 

water, forming subterranean pools. Above the ground water 

level, the seams that were not flooded became the object of rob-

ber miners, who took the pillars and replaced them with timber. 

These timber supports eventually rotted and caused the ceilings 

in the tunnels to collapse, creating chain reactions up to the sur-

ŦŀŎŜ ŀƴŘ ǊŜǎǳƭǘƛƴƎ ƛƴ ǎǳǊŦŀŎŜ ǎǳōǎƛŘŜƴŎŜΦ ¢ƘŀǘΩǎ ǿƘŀǘ ƘŀǇǇŜƴŜŘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

 
The rooms are the spaces between the 
pillars of coal. 

 
The actual dimension of the pillars was 
much smaller than the ideal shown in 
the top diagram. They were more like 
columns.  

 
When the pillars as well as coal in the 
roof were removed by coal robbers af-
ter the mines were abandoned, timber 
pillars were placed in for support. 
These supports were never intended to 
be permanent. Their purpose was to 
keep the roof from falling on the rob-
bers while they worked. 
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to our street and others in places where coal was tunnel mined, but 

ǘƘƻǎŜ ƭŀǊƎŜ Ǉƻƻƭǎ ƻŦ ǿŀǘŜǊ ŀǊŜ ǎǘƛƭƭ ƭŜŦǘ Řƻǿƴ ǘƘŜǊŜΣ ŀƴŘ ǘƘŀǘΩǎ ǿƘŀǘ 

this article is about. Its inspiration was an article in BBC Future.13 

In Great Britain, one quarter of all homes have been built over 

abandoned coal mines, according to the UK Coal Authority. Nine 

out of ten of BritŀƛƴΩǎ ƭŀǊƎŜǎǘ ǳǊōŀƴ ŎŜƴǘŜǊǎ ŀǊŜ ŀōƻǾŜ ŀǊŜŀǎ ƻŦ ŦƻǊπ

mer coal mining activity. The water that has filled these mines after 

they were abandoned is naturally warmed. A fellow by the name of 

!ŘŀƳ .ƭŀŎƪΣ ǿƘƻ ƘŀŘ ŀ Řŀȅ Ƨƻō ƪŜŜǇƛƴƎ ŀ ōƻǘǘƭƛƴƎ ŎƻƳǇŀƴȅΩǎ ōǳƛƭŘπ

ings heated and cooled, also had an interest in renewable energy. 

He figured it was worth a try to see if the four seams of flooded coal 

ƳƛƴŜǎ ǳƴŘŜǊ ƻƴŜ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƭŀǊƎŜ ǿƛƴŜ ǎǘƻǊŀƎŜ ǿŀǊŜƘƻǳǎŜǎ 

could be used. He called in a few geothermal experts from Iceland, 

a place that has plenty of experience with geothermal heating, and 

they found that the water was a 15C (59F). With supplemental 

warmth from an electric heat pump, the mine water provided a per-

fect source of energy for keeping the warehouse at the right tem-

perature. 

Based on this successful pilot project, the UK Coal Authority is now 

looking into the feasibility of around seventy mine water heating 

ǇǊƻƧŜŎǘǎ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ Ŏƻŀƭ ƳƛƴƛƴƎ ǊŜƎƛƻƴǎ. Mine water heating 

would generate only 25% of carbon emissions compared to natural 

gas, which sǳǇǇƭƛŜǎ тл҈ ƻŦ .ǊƛǘŀƛƴΩǎ ƘŜŀǘ ŀƴŘ Řƻ ƛǘ ŦƻǊ мл҈ ƭŜǎǎ ŎƻǎǘΣ 

estimates the Coal Authority. 

The UK is neither alone nor first in using mine water as an energy 

source. Today, across the North Sea in the south east part of The 

bŜǘƘŜǊƭŀƴŘǎ ǘƘŀǘ ǿŀǎ ƻƴŎŜ ǘƘŜ ŎƻǳƴǘǊȅΩǎ Ŏƻŀƭ ƳƛƴƛƴƎ ŎŜƴǘŜǊΣ ŀ Ŧǳƭƭ-

scale mine water heating and cooling project has been imple-

mented for residences and businesses. It is run by Mijnwater BV.14 

There are similar success stories in Nova Scotia, Canada and the As-

turias region of northern Spain. Undoubtedly, there are more.  

This is what happens when a city loses control  

This could be any street corner in Stockholm. It happens to be the 

street corner where where my wife and I have an apartment. Look 

closely below the One Way Do Not Enter sign. There are four 

scooter companies with their products blocking most of the side-

walk. The Green Party head of transport for the city, who placed 

ǘƘƻǎŜ άLǘΩǎ ƻƪŀȅ ŦƻǊ ōƛƪŜǎ ǘƻ ōǊŜŀƪ ǘƘŜ ƻƴŜ-ǿŀȅ ƭŀǿέ ǎƛƎƴǎΣ ǎŀȅǎ ǘƘŜ 

city is powerless to make the scooter companies keep the sidewalks 

free. Copenhagen does not seem to have a problem doing so. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13. https://www.bbc.com/fu-
ture/article/20210706-how-
flooded-coal-mines-could-heat-
homes 

 
14. Mijnwater BV, the scheme's op-
erator, has connected 500 houses 
and commercial facilities, serving 
over 250,000 square meters (2.7 
million square feet) of building 
space to the town's district heating 
network. The system distributes lo-
cally generated heat to a nearby 
community, in a similar way to the 
one planned at Seaham, reducing 
the area's carbon emissions from 
heating by almost two-thirds. 
Mijnwater is working to further de-
carbonize its operation, with plans 
for solar and wind resources to 
power the electrical heat pumps 
ǘƘŀǘ ǎǳǇǇƭŜƳŜƴǘ ǘƘŜ ƳƛƴŜ ǿŀǘŜǊΩǎ 
temperature. 
 
 

 
Under the One Way sign there is an-
other sign that states that it is okay 
for cyclists to break the law and ig-
nore the One Way sign. 




















