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Mark Barry, Professor of Practice in Connectivity (part time)
at Cardiff University’s School of Geography and Planning 

I have been working on #southwalesmetro since 2010

Led its development for Welsh Ministers 2013-2015

Now working with Welsh Government to develop the case for further  investment in Welsh Rail 
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https://beta.gov.wales/sites/default/files/publications/2018-12/the-rail-network-in-wales-case-for-investment.pdf
https://swalesmetroprof.blog/2018/12/12/wales-rail-network-the-case-for-investment/

https://beta.gov.wales/sites/default/files/publications/2018-12/the-rail-network-in-wales-case-for-investment.pdf
https://swalesmetroprof.blog/2018/12/12/wales-rail-network-the-case-for-investment/


What I’ll try and cover today

> A little history…

> Strategic context

> 2015 Metro Vision

> What’s happening now

> Wider challenges and opportunities

o Climate Change

o Economic Development

o Transit Oriented Development

o Extendibility & TOD

> The Case for Rail Investment
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Why Metro...(from my 2012,13,14 etc…presentations)

>Connecting more people, to more places

>Enabling development & regeneration.

>Modal shift & lower CO2.

To address issues of  economic inactivity, 
deprivation and poverty

And deliver a sustainable, economically
dynamic city region of 1.6 M people.
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…not a new idea,  from, “South Wales Needs a Plan”, by  H A 

Marquand published by George Allen & Unwin Ltd in 1936! 

“With rapid transport, it should be no more difficult for workers from Aberdare 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 or Ealing”

…” political and social institutions have failed to adopt themselves with sufficient rapidity to the economic 

changes that have taken place. One small symptom of this is the maintenance of local government boundaries 

which have long lost their significance and of authorities which are inadequate to the larger tasks which need to 

be undertaken.”(p209)
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“ … a more rapid movement of population up and down the valleys must be 

encouraged, so as to save the inhabitants of the northern towns from economic 

isolation. How that rapidity of movement can best be secured should be decided by an 

authority responsible for a co-ordinated transport service throughout the Region. No 

such authority exists. (p48)

“…. perhaps the Ministry of Transport could be asked to report whether it would be 

best to electrify the railways.”



Cardiff Tram Network 1929 and South Wales Rail Network 1910

Doh!
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1950s…onwards!

>Then came cars, roads, motorways….

>….and now reflections
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1936…. 2011 2013 2013 2015…..
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Metro, its been a long journey...

2018, 19….stuff is now happening!



Metro 
Strategic Context



Metro: The regional and economic context
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>Was industrial power house…

>Coal

>Whole region benefitted

O



Metro: Current regional and economic context
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>Industrial decline in parts

>Disengagement 

>Brexit

>Local Government changes 

>Where am I from…

>Valley Vs Valley Vs Cardiff 
Vs Coast Vs Rural

O



Cardiff…
…not the “Emerald City”
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> GVA/Capita low vs other UK cities

> Fastest growing population…365k now and expected to exceed 400k in less than ten yers

> Increasing congestion and accessibility issues

> We need a regional response…

P

Monmouthshire

Torfaen

Newport

Caerphilly

Blaenau
GwentMerthyr

Tydfil

Rhondda
Cynon Taf

Bridgend
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Glamorgan

Cardiff



Metro: To improve regional accessibility

Current Rail catchment:

> 430,000 within 800m (30%)

> 640,000 within 1.2 Km (42%)
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Merthyr

Caerphilly

Ebbw Vale

Credit: Duncan Smith, at the Centre for Advanced Spatial Analysis, University College London
Lumino City  http://luminocity3d.org/indexRetina.html#population_density_2011/11/51.6998/-3.9579

Source, Metro Impact Study 2013, WG/Metro Consortium

Population/Activity Density…

> Need more efficient labour market across all SE Wales

> To/from Cardiff, Newport, Pontypridd, Merthyr, Bridgend, etc  - its not just about commuting to Cardiff

> After next Phase of Metro LT 25% of pop. of Cardiff will be LT 800M from Metro station with GT 4 tph..

> …this constrains employment catchment of places like Newport, Bridgend, Barry, Pontypridd, etc…

http://www.bartlett.ucl.ac.uk/casa
http://www.ucl.ac.uk/
http://luminocity3d.org/indexRetina.html#population_density_2011/11/51.6998/-3.9579
https://gweddill.gov.wales/docs/det/publications/131126-metro-impact-study-main-report-en.pdf


2013 Metro Impact Study Priorities Vs current plan

Metro Priorities:
> Enhance/extend core  rail network

(higher frequencies, new stations, P&R)
> Newport – Ebbw Vale
> NW Cardiff – SE  RCT Corridor 
> M4/Relief Line Corridor
> Cardiff Airport
> Cross Valley

X

X

X

Process based on
> Accessibility analysis Vs rail network
> Assessment of strategic development sites
> Assessment of primary road & rail congestion
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The contrated solution for Metro 
is only the first step…



South Wales Metro
2015 Vision…

Announced by 
The First Minister
November 30th 2015

www.gov.wales/metro

O

http://www.gov.wales/metro


Metro could include one/all of:
>Heavy Rail
>Light Rail
>Bus Rapid Transit

2015 Metro Vision…
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> Faster
> More frequent
> Extendable
> Integrated
> Enabling development & regeneration

Metro is the pivotal City 
Region Project



What is happening now?
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Metro Rolling Stock…
Overview…

O
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What are “Metro Vehicles”?
Tram-train  LRVs…

O

Metro Vehicles:

Light Rail Vehicles (level boarding,  reduced dwell times, faster acceleration)

Able to operate on existing rail to HR Standards; on existing rail to “LR standards” and on street using “tramway standards”

Extensions easier and less costly than HR if applied using tramway standards (tighter radii and steeper gradients)

Bi-mode capability – est 4Km without catenary power 



Journey Times/Frequency comparisons
Current Vs TfW Proposals…

More frequent & faster services ….and about double network capacity
Is that enough? 
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Metro Network…
Next Phase to 2023…

O
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Metro Network…
Next Phase to 2023… but with some o/s challenges

O



Wider challenges…
and opportunities.



Climate Change
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> Existential threat…

O

> The answer is not replacing all our current 
cars with electric cars…. 

> But much, much more PT and AT

Source, NASA:  https://climate.nasa.gov/evidence/

Source, Department of  Transport,  Transport Stats since 1952  
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/482670/tsgb0101.xls

https://seneddresearch.blog/2019/04/30/devolution-
20-travel-in-wales-is-there-a-revolution-still-to-come/

https://climate.nasa.gov/evidence/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/482670/tsgb0101.xls
https://seneddresearch.blog/2019/04/30/devolution-20-travel-in-wales-is-there-a-revolution-still-to-come/


Metro: A Stratified Economic 
Development Strategy…

Focus on strategic locations 
most likely to engage private 
sector; each with its own 
regionally complementary 
proposition, perhaps:

> Cardiff City Centre & Bay…

> Pontypridd/Treforest

> NW Cardiff to Talbot Green

> Newport/Llanwern

> Ebbw Vale

> Bridgend

> Merthyr

> Barry

> Mid Valleys
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…and an innovative economic development / regeneration approach in 
communities that are not regional employment hubs

Role for innovation in ideas re foundational and circular economies

O

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=9vAS37RUk6LC2M&tbnid=jKGG6mOwf4gXcM:&ved=0CAUQjRw&url=http://www.theconstructionindex.co.uk/news/view/teamwork-results-in-outstanding-campus-for-ebbw-vale-learning-zone&ei=6HFNUcrNJcmt0QWQrYGACA&bvm=bv.44158598,d.d2k&psig=AFQjCNF-0NhOIOqMz0podYXQiQPO2rPXVg&ust=1364116319913202
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=DGp7vO0g_4FkdM&tbnid=F0EeGW45RjUgVM:&ved=0CAUQjRw&url=http://www.bere.co.uk/awards&ei=H3JNUd7rLomo0QXC4IHABg&bvm=bv.44158598,d.d2k&psig=AFQjCNHAv_Zxltfo_3LiD4egLOlvtbpebQ&ust=1364116383007975
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwiVstTr0JbNAhUFCsAKHT_UBqIQjRwIBw&url=https://mediaphotos.wordpress.com/2016/06/07/south-wales-aerial-pictures/pontypridd049/&psig=AFQjCNFMBSRURYfC02stmn14NAjJACyegA&ust=1465413475629125
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Principles and Benefits…

Many examples of how these are defined

Transit Oriented Development…
What is it?



Transit Oriented Development…
What is it?
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> No single definition…

> But perhaps

o Mixed use and higher density development around transport corridors and stations

o Aligning new housing and employment sites with transit 

o Improving safety and quality of urban realm - especially streets 

o Integration with active travel 

o Integration with open/green spaces

o Community engagement and involvement

Its about people, public spaces and public transport ….

> Worth a look at:
https://swalesmetroprof.blog/2019/04/25/transit-oriented-development-in-the-cardiff-capital-region/

http://www.urbantransportgroup.org/system/files/general-docs/The%20place%20to%20be%20-
%20Urban%20Transport%20Group%20FINAL%20WEB.pdf

https://swalesmetroprof.blog/2019/04/25/transit-oriented-development-in-the-cardiff-capital-region/
http://www.urbantransportgroup.org/system/files/general-docs/The%20place%20to%20be%20-%20Urban%20Transport%20Group%20FINAL%20WEB.pdf


Housing in the UK…
This is not sustainable
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> The housing industry has set the agenda for decades

> We have ”bought” the image of the 3 and 4 bed house & garage

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



Malaga
Like many European Cities – a different  way of living
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> About twice the population as Cardiff

> But smaller footprint

> Much higher density

> People comfortable with apartment living

> Jobs, services, etc  - all accessible via active travel or PT

Paseo del Parque
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Plenty of examples world wide…

> Barcelona

> Vancouver

> Denver… beginning to happen
(eg Belleview in S Denver)

Lessons for Metro…
Transit Oriented Development



Increase development density around 
Metro stations/corridors – Transit 
Oriented Development (TOD)

Placemaking/ masterplanning to ensure 
stations integrate with their communities; 
Exploit footfall and commercial opportunities

High quality simple 
design guidelines for 
Metro stations

Lessons for Metro
Better regional planning, urban design & architecture…

Rail Futures: Metro Challenge and Opportunties                    

No Status, Mark Barry May 2019



Climate Change & Transit Oriented Development…
Immediate impact on Metro thinking?
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> Climate Change and need for more TOD requires Policy direction from WG?

o much higher PT target (at least 50% mode share ?!) 

o More fiscal measures to discourage car use

o TOD based densification of existing urban extent 

o All greenfield must be Metro linked or they can’t proceed

o All  new public sector/service sites must be on Metro

> Overall network capacity  needs to be looked at to provide headroom.  

> Current mode share into Cartdiff ~12% rail  and current Metro proposals only 
double that….do we need to at least double again?!

o Add further stations to core CVL programme where demand/demographics justifies
dont get distracted by tactical operational or journey time concerns

o This will mean accelerated work on further network expansion (rail and bus) – and to exploit 
the capabilities of tram-train

o Major network bottleneck's need to be addressed: Cardiff West & Ebbw Valley

o Key high demand sections to >>4tph asap (inc Coryton & City…..Ebbw Valley, Maesteg) 



So What does that means 
for Metro…



Metro
Accelerate Development of Potential Future Phases…?
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Rail extensions and further 
bus integration measures 
extend reach of Metro 
network.  Major benefits to 
places like Nelson, Hirwaun, 
Cardiff west, Cardiff east 
Newport, Cardiff Bay, Penarth 
and Barry

> Further employment 
accessibility benefits

> Opens up new sites and 
locations for development 
and regeneration

> Further model shift to Public 
Transport 

This will deliver a truly joined 
up regional network that will 
enable a wide range of benefits 
set out in the 2013 Impact 
Study.

Needs to be linked to regional 
spatial plan…! (or not?)

Some of this with City Deal Funding perhaps….? 

O



Potential New “Tram-train” 
route  from Cardiff to RCT

> TOD Development at Talbot 
Green

> New TOD housing in NW 
Cardiff and RCT

> P&R at J33 to relieve M4 
congestion

> Enhanced access to Cardiff 
City Centre & Bay

> Taffs Well to Pontypridd 
Corridor TOD opportunity

> Repurpose the Treforest
Industrial Estate?

> Life Science Park at Coryton 
(ref Cardiff Council)

Metro: Transit Oriented Development opportunities
#1 Cardiff Bay - NW Cardiff  - RCT (from 2013 Metro Impact Study)
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https://beta.gov.wales/south-wales-metro-impact-study
Metro Impact Study

https://beta.gov.wales/south-wales-metro-impact-study
https://mgbarryconsulting-my.sharepoint.com/:b:/p/mark/EfcbYfvFTfJCswvnoDmOXkkB6JovP5eb_yslQ0Tw3xOQaw?e=COEJeC


LGA & Metro - Aug 2018                     

Mark Barry, Ref “Metro Impact Study, 2013”

Alternate location for Flourish 
station – may make future 
extension easier to accommodate

Potential alternate alignment to 
Central (one of several) to 
enable/enhance  further 
development/regen opportunities

Major redevelopment 
opportunity and 
potential 10,000 + 
capacity arena

New dedicated 
tram-train station 
for Central; frees up 
capacity at Central

Re-route LR along LGA (probably on 
segregated route using “closed” western 
Carriageway – so ballasted not in road)

Major mixed use & social 
regen/development; major urban realm 
improvements (~40,000 SqM along 
entire LGA/rail corridor)

New station at Herbert St to 
take pressure of  Cardiff 
Central and Queen St

New “tram-train” flyover at Cardiff West to 
enable  GT 4tph on City Line and more services 
from East of Cardiff to Barry and Airport

#3 Cardiff Bay Tram-train opportunities..
Part of broader Cardiff Crossrail proposal
Links to Rover Way Splott & Tremorfa
Direct link between Cardiff Bay & Central Station
Provides additional “platforms” at Cardiff Central
Greenway along  LGA/rail corridor  enhances urban realm
City line/ Cardiff West flyover  - network capacity & redundancy 
Better links to all development areas across south of city

Existing/committed line/stations
Potential new lines/stations
Alternate alignments & future options
Re-use of freight lines
Existing, planned or potential developments

Additional capacity on City 
Line to support more valley 
line services and  extension 
to NW Cardiff and RCT

Major accessibility 
improvements to 
Splott and Tremorfa
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Metro: Transit Oriented Development opportunities

https://swalesmetroprof.blog/2018/12/13/south-wales-metro-lloyd-george-avenue/

https://swalesmetroprof.blog/2018/12/13/south-wales-metro-lloyd-george-avenue/


Metro: Transit Oriented Development opportunities
#2 Nelson-Ystrad Mynach-Maesycwmmer-Blackwood?
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https://swalesmetroprof.blog/2018/10/02/metro-me-october-2018/
https://swalesmetroprof.blog/2018/06/04/making-metro-work-for-valleyscardiff/

https://swalesmetroprof.blog/2018/10/02/metro-me-october-2018/
https://swalesmetroprof.blog/2018/06/04/making-metro-work-for-valleyscardiff/


Metro: Transit Oriented Development opportunities
#2 Nelson-Ystrad Mynach-Maesycwmmer-Blackwood?
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Connect a significant 
population across the mid 
valleys

Re-enforces potential of 
Pontypridd as a major 
economic hub in the region

Opportunity for a major 
reconfiguration of the 
region’s transport and 
economic geography

It really isn’t about 
“everyone going to Cardiff”
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Metro: Transit Oriented Development opportunities
#4 Newport Tram-train extension opportunities…
New “on-street”  tram-train alignment linking Ebbw Vale line from Cardiff Rd to Newport Station
Avoids current HR route via Gaer curve and associated capacity constraints at Newport Station
New route/stations: Royal Gwent Hospital,  Pill, Uni South Wales, Friars Walk/Bus Station & Newport Stations
Re-use of Machen freight line to provide direct connection to Caerphilly and Rhymney Line – liked to “TOD” plan
On street route enables more capacity on Ebbw Vale line and re-instated Machen branches
Use of tram-train could enable 4tph all the way to Ebbw Vale Town
Avoids using up valuable SWML pathway

Ongoing 
development 
along river 
bank

Re-use of freight line to Machen 
and for tram-train services 
extended to connect to 
Rhymney Lines at Caerphilly

B

Major new 
housing at 
Mon Bank

New station at Cardiff Rd 
provides interchange to 
proposed Newport BRT & 
other city buses as well as 
Ebbw Vale line to Cardiff 
rail services

Royal Gwent 
Hospital

Existing/committed line/stations
Potential new lines/stations
Alternate alignments & future options
Re-use of freight lines

Bridge over main line and tighter curve 
making use of tram-train smaller 
turning radii capability

Higher frequency 
services to Ebbw Vale 
and Abertillery

Interchange with 
existing Newport 
station



Transit Oriented Development…
How do we make it work in SE Wales?
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> Build stuff (homes, jobs, shops, services) around transit – NO COMPROMISES

> Anything else conflicts with  the intent of the “Well Being of Future Generations”

> New housing types – more apartments and less “3 and 4 bed houses?

> More homes for rent, more build to rent

> Bigger role for RSLs?

> The £740M investment in the #southwalesmetro demands that we do this

> For Cardiff Capital Region…

o New radical vision for housing – develop the vision and “sell it”

o Development Corporation Approach – public and private

o Land use and transport planning needs to “integrate”!

o CCR and WG ££ to help reduce barriers for private sector to adopt “vision”

o Again – much stronger and proactive planning

> If it was up to me -update the “Metro Impact Study” to frame approach



Metro: What is the role of our 
green infrastructure & 
industrial heritage?

Ref: Dr. David Llewellyn

> Green corridor that links major outdoor 
facilities from Rhymney to Cardiff Bay

> Links to country parks, such as Parc Penallta, 
Parc Cwm Darran and Parc Taf Bargoed,

> Links to major visitor attractions such as 
Cardiff Bay, Caerphilly Castle and Roath Park 

> Integrated with region cycle network

> Drives demand from Cardiff into the Valleys
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Rail Investment in 
Wales…?
or lack of!



What is the capability of the rail network in Wales?
Current capability of SWML…
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> Capability of rail infrastructure falls away 
significantly west of Bristol

> Not a  “125mph” railway in Wales

> Economic value of new IET fleet not fully 
realised!

Important as connectivity & accessibility correlates to economic performance
Source: Arup
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What is the capability of the rail network in Wales?
Cardiff City Region (1.5M) worst rail connected in UK

> Cardiff rail connectivity 
vs major UK cities

> From Greengauge 21 -
Beyond HS2, May 2018)



Wales Route Vs Investment….(2011  - 2016 ORR)
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> Rail infrastructure non-devolved UK Gov responsible on England/Wales basis

> Enhancement spend lower in Wales Vs UK   - on any measure 

> Just over 1% at best and goes back decades …. Perhaps less than £500M over last 20 years?

> So over time line speeds & capacity fall behind UK average 

> Leading to less demand and higher subsidies Vs rest of UK network



Geographic Realities
Population and density cannot be ignored…
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> 3M Population in Wales 
not evenly dispersed

> Concentrated in
Cardiff/ SE Wales (1.5M),
Swansea Bay (0.7M)
and NE Wales (0.2M) 



All Wales
Summary of primary Interventions  (see  https://beta.gov.wales/rail-network-wales )

Enhanced main line & services (100mph+ railway)
Enhanced main lines services to/from NW England
Key hubs & interchanges
Upgrade line for local services (part of N Wales Metro)
Improved services into west & north west Wales
HS2
For future development
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• Faster journeys to/from north Wales and Chester, 
Liverpool, Manchester,  Manchester Airport, Crewe, 
London, Birmingham and south Wales.  Ambition of:
➢ Llandudno to Crewe in 60 minute
➢ Holyhead to Chester in 60 minutes

• New integrated local services between north east Wales & 
Merseyside

• More capacity and reduced journey times between Cardiff & 
Swansea and to/from London, Heathrow & Bristol. 
Ambition of:
➢ Cardiff to Paddington in 90 minutes
➢ Swansea to Cardiff in 30 minutes
➢ Cardiff to Bristol Temple Meads in 30 minutes

• New local commuter rail network for Swansea Bay

North Wales Metro –
focused around enhanced 
Wrexham-Merseyside line 
&  new NWML commuter 
services

Tram-train based 
Swansea Bay Metro

South Wales Metro in 
development – next phase 
for delivery by 2023/4

Upgrade NWML to support mix of 
fast long distance and new all stop 
commuter services

Upgrade SWML to support mix of fast long 
distance and new all stop commuter services

Crewe HS2 Hub

Direct transport user benefits of  over £2bn
Wider economic & agglomeration benefits
More sustainable travel options 
Reduced road congestion & improved air quality
Reduced CO2 emissions 

https://beta.gov.wales/rail-network-wales


Overall Economic Benefits
Initial and conservative analysis…(£M)
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> Potential to secure over £2.5Bn in Transport User and Agglomeration Effects

> Further agglomeration benefits to assess

> Total Capital Cost of order of £2Bn

> Deliberately conservative approach…  more benefits to realise as work develops

NWML
Wrexham-
Merseyside

SWML Swansea Bay Total

Transport User and other L1 Benefits/Disbenefits 
£m

£840 £110 £770 £190 £1,910

Agglomeration Effects £m £80 £40 £50 £30 £210

Total £930* £150 £820 £220 £2,120

Jobs 435 100 420 190 1,145

Regional GVA (per annum) £23 £5 £18 £8 £54

Further Potential Level 1 Impacts £m £20 NA £490 NA £510

Further potential agglomeration benefits £m <£10 NA £30 NA £40

Total further benefits possible £20 NA £520 NA £540

Further Jobs 125 NA 165 NA 290

Further Regional GVA £4 NA £7 NA £11



Thank you.
Questions…
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