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Why Metro...
Usedon all my Metro slides since2011!

> Connecting more people, to more places
>Enabling development & regeneration.
>Modal shift & lower CO2.

To addressissuesof economicinactivity,
deprivation and poverty

And deliver a sustainable, economically
dynamic city region of 1.6 M people.

Metro in Wales, Wales Transport Week
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A €& a mor e r a ppomulatioroup ant down thewdlleys must be

ALES
encouraged, so as to savéhe inhabitants of the northern towns from economic N7y
isolation. How that rapidity of movement can best be securedshould be decided byan T
authority responsible for a co-ordinated transport service throughout the Region. No J
such authority exists. (p48) v
N é perhaps the Ministry of Transport could be askedto report whether it would be “
bestto electrifyther ai | ways. 0

AWIi th rapid tr dgensmaverdifficult fot workensdrom Adberdare or Ebbw Vale to reach Cardiff or

Newport than it is for clerks to travel to their daily work in the City of London from Wimbledon orEal i ng o

€ 0 p ol i tsacial adtitutians klave failed to adopt themselves with sufficient rapidity to the economic
changes that havetaken place. One small symptom of this is the maintenance of local government boundaries
which have long losttheir significance and of authorities which are inadequate to the larger tasks which needto

beundertaken. 0(p209)
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GLOBAL CLUMATE CHANGE

O FACTE ARTICLES SOLUTIONE EXFLORE RESOURMCER NASA SCIENCE

Climate Change

> Existential t hr eat é

Commuting

Changes in commuting mode
in Wales, 2003-2017

Mode 2017  2003-2017
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Source,NASA: https://climate.nasa.gov/evidence/
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https://seneddresearch.blog/2019/04/30/devolution -
20-travel-in-wales-is-there-a-revolution -still -to-come/

> The answeris not replacing all our current B = e —
cars with electric cars, AV, pods,et ¢ é : :

Source, Department of Transport, Transport Stats since 1952

> B ut m u C h , m u C h m O re PT an d AT https:/Amww.gov.uk/government/uploads/system/uploads/attachment_data/file/482670/tsgb0101.xls
¢ Metro in Wales, Wales Transport Week https://swalesmetroprof.blog/2019/05/01/climate _-change-brexit -and-the-economy/
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Carse .

> What do you notice?

¢ Metro in Wales, Wales Transport Week
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Cars...

> What do you notice?

>n, 00 0, dda@ tha spend mostof their time doing absolutely nothing!
Massive and inefficient useof earths natural resources

> We haveto design cities to accommodate cars when they arenot moving
é a well aswhen they are!

> CO2emissions
écl i mat e c¢ hangdarthesbgygestesontribgtar s by

> 160,00 road accidents each year in UK, 23,000 serious injuries and
fatalites  ~5 per day, including 1cyclist

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/533293/rrcgb -main -results-2015.pdf
https://swalesmetroprof.blog/2020/07/13/a _-public -transport -grid -for -the-m4-corridor/

If the railways did that they would be closeddown!!!

> Particulate emissions & air quality issues

1700

€ n o wmajor health concern, with 000s of casualties

Metro in Wales, Wales Transport Week
Mark Barry September 2020
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We used to usea lot of Public Transport
Cardiff Tram Network 1929 and South Wales Rail Network 1910!
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History |
Cardiff embraced the car in the 1960s//70s|

7 ‘ | ('
>cars,roads,mot or ways é ».l
H‘\ i Bl

= = = )| 3=

M|

The oll price crisis of the early 1970s helped Cardiff

Metro in Wales, Wales Transport Week
Mark Barry September 2020 11




Now we have built our lives around cars
This I1s not sustainable

> We haveo b o u ¢thé image of the 3 and 4 bed
house & garage

> Many such developments sited away from jobs,
servicesand depend on car ownership/access

> Public services, business parksalso too often not
built near PT

>¢é . Car sbparsaewvdl an evi@ramental cost!

e san

https://swalesmetroprof.blog/2019/04/25/transit -oriented -development-in -the-cardiff -capital -region/
https://swalesmetroprof.blog/2020/02/11/transit -oriented -development-in -the-cardiff -capital -region -2/
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THE MOST CONGESTED CITIES IN THE UK

What sort of future do wewant?

> Build roads, get more cars - induced demand 4 ST

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/ffile/762976/latest -evidence-on-induced-travel -demand-an-evidence-review.pdf

https://webarchive.nationalarchives.gov.uk/20050304041634/ _http://www.dft.gov.uk/stellent/groups/dft_econappr/documents/pdf/dft_econappr_pdf 022512.pdf

> Rememberi its only 10-20% of peak time traffic that causes 100%of the congestion!!!
https://swalesmetroprof.blog/2020/07/13/a __-public-transport -grid -for -the-m4-corridor/

m S Metro in Wales, Wales Transport Week
— Mark Barry September 2020
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We need totalk about the ExternalCo st s é
Drivers do not pay the full costs of car mobility

Figure 6.2-3 Average Car Cost Distribution

Internal
Variable
37%

External
35%

Internal Fixed
28%

Dollars Per Vehicle Mile

Figure 6.2-2 Costs Ranked by Magnitude

$0.30 -

BExternal Costs
$0.25 - Einternal Fixed
HEinternal Variable

This figure shows Average Car costs per vehicle mile, ranked by magnitude.

This figure illustrates the aggregate distribution of costs for an average car. About 60% of total

vehicle costs are either External or Internal-Fixed.

Ref Todd Litman and Victoria Transport Policy institute
https://www.vtpi.org/tca/

> \We needa ubiquitous road user chargeto more fairly apportion the

external costs of car use!

m S Metro in Wales, Wales Transport Week
Mark Barry September 2020
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EV &Batteri eseée

> Not very energy efficient to charge 000s of cars from
domestic 240V supply

> Grid losses, car batteries begin to losecharge
immediately, will needmuch more generation capacity

> Maybe there is another model?

o Vi A N

baftery exchange a
stations i

> Battery stations instead of petrol stations?

> Dependson development of small modular batteries
with higher energy density

> Seelndia & ChetanMa i nSuniMsbility

https://factordaily.com/chetan _-maini -reva-electric-car-battery-sun-mobility/
http:/Aww.sunmobility.co.in/

o B — Metro in Wales, Wales Transport Week
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Electric Cars areb e t t e rwéh.m®re penewablegeneration
é b ut netasigbot aspublic transport and activetravel

TRANSPORT CO2 EMISSIONS IN THE EU

Range of life-cycle C02 emissions for
different vehicle and fuel types (2014)

Petrol

AT i,
Diesed

— @
i ble electnot e
ANEWIDN ¢ y ‘ ...:T !\

Mited edectricty (based on EU average) {
0

100% coal slectiicty (indicative) | | ’

i |
0 50 100 1% X0 2% 300 1% ghkm
0 Vehicle production and disposal Fuel production . (02 exhauit emission

https://www.europarl.europa.eu/news/en/headlines/
society/20190313ST0O31218/co2emissions-from -
cars-facts-and-figures-infographics

TRANSPORT CO2 EMISSIONS IN THE EU

Emissions breakdown by

transport mode (2016)
civil aviation railways water navigation other
1 ' 0.5%

motorcycles
s i
— 0
26.2 60.7%
heavy duty trucks cars

11.9%
light duty trucks

Saurce: European Emvironment Agency Q \\_1-
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Young persons perception of carsé

> Car insurance costsan increasing portion
of peopleshr esour ceso

> Car manufacturers are turning carsinto
Amobil ewihwhred so €. to
financial service products wrapped
around cars with built in obsolescence!

> t 6s tthenamextal -s et Voubblg!s

https:/Mmmww.ft.com/content/8b6607de  -6304-11e791a%502f7ee26895

>Sonow, many wihhesaen pooreubla transport
> More usedto walking and cycling

> Increasing urbanisation supports PT alternatives to car
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What is causing congestionn o we . é

>Emerging evidence that
services like Uber and Lyft
are contributing to an UBER
increasein urban “’“? lyftacr
congestion!!

Worthal ook é

The New Automobility: Lyft, Uber and the Future of American Cities; Schaller Consulting
http://www.schallerconsult.com/rideservices/automobility.htm

Do transportation network companies decrease ofincrease congestion? GregoryD. Erhardt, Sneha Roy, Drew Cooper, Bhargava
Sana,Mei Chen and Joe Castiglione; Department of Civil Engineering, University of Kentucky and San FranciscoCounty
Transportation Authority,

https://advances.sciencemag.org/content/5//eaau2670

Driverless taxis, driverless buses, and thefuture urban mobility mix; Antonio Lorio / Jarret Walker; Human Transit
https://humantransit.orq/2015/06/guest __-post-driverless-taxis-driverless-busesand-the-future -urban-mobility -mix.html
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Sowhere can MaaS and/or AV work best?

PernapsDemand Responsive Transport(DRT)

Credit Toyota and Keolis

Where?

A Areaswhere public subsidy can be reduced
A Areasof low population density, rural

A Where fixed/segregated PT is inefficient

A Integrated with wider PT offer

e
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PostCovidwork p at t emy assegtions!
We needto step carefully

https://swalesmetroprof.blog/2020/04/05/corona -virus -homeworking -and-transport/

>

>

>

Not all of us need to be inan office 9-5 Mon to Friday

But, not easy forall of us to work from home all the time, nor do we all wanttoé

Too early to assesgroductivity impacts of WFH i esplong term mental health
Spontaneity, innovation and creativity often better face to faceand informal

Social interaction is important (esp for younger people)

Commuting

Changes in commuting mode
in Wales, 2003-2017

Mode 2017  2003-2017

So, some homeworking & local working is possible AND desirable for those who want to

But we will still needi HQ O f o functiores & sictivities

Theopportunitye.

> Even with a 20-30% reduction in demand for office spacewe canii b a c by reldcdtirg all the car

> The opportunity is to reduce car useand dependency, enable more flexible working

based outof town office, retail, leisure, etc back to our town and city centres

> AND grow public transport & active travel; & encourage Transit Oriented Development TOD
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Remember é.
Wec an o0t geanety,maths andphysics!
Questionée CPFS T e

What is the easiest,least costly
and most environmentally friendly
way of moving 1000 people an hour
betweentwop oi nt s é ?

> 1000 cars ?!!
> 12-15busesof 70/80 people?
> 4 LRVs carrying 200 -300 people ?

> 2-3 trains carrying 400 -500 people each?
> Demand Response Transit(DRT)?
> 1000 bikes; clearly best for short distances...or walking!

To note the speed,reliability (and so attractiveness) and opex of servicesis related to the
degree of segregation (fixed rail, bus lanes, etc better than mixing with traffic)

This from Jarrett Walker is worth a read ntps/humantansitorgiook
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Remember é.

Wec an o0t geanety,maths, physics and affordability!

Q: Demand ResponsiveTransit (DRT)/MaaS V BusV Light Rail V Heavy Rail?
> Biggest considerations: capex,opex and demand

> Capextodelivern s egr egat e agasmugh asp @ ts is dabldigle demand corridors

> |nurban a r e a s upiahdwgrond at least4 servicesan hour

Heavy Rail

4mmrrrr—

SegregatedBRT

Local Fixed Bus Route

May work well in areas of lower population density
DRT and/or MaaS (rural) where fixed service require high subsidy

Active Travelfor s hor t er di st aGkhles él ess t han

People perhour
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