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Implementing London’s Night Tube
Mark Curran, Transport for London
Arup
26 April 2017

Overview
The speaker began by saying that in late 2007 the then Major
Ken Livingstone had wished to run trains 30 minutes later, to
01:00 on Friday and Saturday nights, offset with a later start at
06:30 on Saturdays, but that it was not possible to secure the
agreement of the infrastructure providers which were then
separate companies. It also ran afoul of the contract with train
operators.
During the 2012 Olympics, however, the system operated for
longer hours, and the network coped well, so it was realised that
night running might well be feasible.
The Access Transformation Programme, which began around
2012, examined reducing the times allowed for engineering. It
was felt that these were allowed because they always had been
allowed, and were years out of date. “Engineering Hours as the
time when we maintain the railway is a myth … evidenced by
very poor utilisation and absence of real coordination”. This was
replaced by the single access system, with coordination to reduce
wasted time and resource, remove inappropriate controls, and to
facilitate quicker possessions with more time to work on site.
There is currently an extensive night bus network with over 100
routes operated by more than 800 buses and 1,000 on Friday
and Saturday nights. Many routes operate every 5-8 minutes,
and the N29 runs every 3 minutes at weekends. The routes are
very well used, and demand has almost trebled since 2000.
Indeed, they can be a source of overnight traffic congestion.
In addition, passengers queue for National Rail stations to open
on a Sunday morning.
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Figure 1: change in use of night transport since 1998
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The West End Commission final report of April 2013 said that “TfL
should be invited to examine even later running Underground
services on Fridays and Saturdays to meet demand peaks, if
possible extended post-3am to meet the night club exodus. This
would most likely mean operation on a sub-set of routes. For
night-time and evening visitors, the positive potential impact of
later
running
Underground
services
should
not
be
underestimated.”
On 30 July 2013, it was agreed that it was the right time to
consider all-night operation of the tube, given the growing night
time economy, and the growing demand for late night tube and
overnight buses. There was a political will matched with desire
from businesses. A successful Olympics had resulted in a growing
confidence in the ability of TfL.
A business case was written at the time. It was estimated that
about 50% of demand would come from modal shift from about
40 bus routes. A transfer of between 5% and 80% from bus was
assumed, capped at 80% to reflect that fact that bus is preferred
by some people, or runs closer to the origin and/or destination
of others. The estimate of mode shift from taxi and private hire
was less than 2,000 per night. The remaining 50% was assumed
to be new trips, based on the time-saving methodology from TfL
Business Case Development Manual (BCDM).
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The speaker was not certain whether the methodology was
correct for new services, as opposed to incremental changes in
existing services.
To create an origin-destination matrix, 125,000 rows of Oyster
data were downloaded in November 2012. However, TfL were
generally not able to obtain black cab data.
Once the business case was identified, extensive consultation
was undertaken to identify the impacts of launching a Night Tube
service, identifying all the impacts on the Underground of
projects and upgrades, maintenance and asset management,
schedules, access, industrial relations, recruitment and training,
finance, communications and marketing.
For TfL and its stakeholders, the impact were considered on
London Buses, taxi and private hire, group planning, customer
experience with ticketing, information management, and the
British Transport Police (BTP), Metropolitan Police, Office of Rail
and Road, and Network Rail.
The initial plan was for a service where there is an existing
demand for overnight transport, with a minimum of six trains per
hour through central London. In addition, each line must pass at
least one train maintenance depot, and there must be minimal
impact on major upgrade schemes. This ruled out the subsurface lines, which at the time were undergoing a major
upgrade, including signalling, and needed all the maintenance
time that they could get. The Central line service only went to
Hainault to reach the depot, as there was little demand at the
end of the line.
The Bank branch of the Northern line was excluded, because of
major work at Bank including the need to build a new southbound
platform. There was no business case for the Bakerloo or
Waterloo & City lines.
A benchmarking exercise was then undertaken, against twelve
other cities, considering the operation, politics, finance and crime
and safety (a BTP inspector joined the telephone calls to other
organisations). It was concluded that night time services are
viable where there is already a night economy, but do not appear
to create one.
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The benchmarking identified the following issues:
• Noise: door chimes and PA announcements were only
enabled where legally required. Details of services not
running had to be disabled.
• Homeless people and partnering with charity: this has not
proved to be a problem.
• Keep a focus on costs (low) and demand (high).
• Litter generation.
• Difficulties experienced in other cities running 24/7.
• It is important to maintain cross-platform interchanges.
Low frequencies permits holds for connecting trains.
• Don’t forget Daylight Saving Time in timetables. Many
problems were identified with signalling systems: extensive
self-check tests occur at 03:00 on the Central line,
customer information was lost on the Jubilee line.
• A high level of policing is required from the outset.
• Get staffing right on day one: change will be difficult later.
Implementation cost £17.3 million, and required extensive work
with signalling system modifications, self-test functions,
timetable upload capability and file size, and on-train customer
information. To reduce staffing costs, the number of gates open
was reduced where there was a low station footprint. This went
with increase security.
The ticketing system had to be modified to enable journeys
extending over 04:30: otherwise a journey starting at 04:15 and
ending at 04:45 would be identified as two unfinished one-way
journeys.
Changes had to be made to fleet maintenance, to provide trains
for overnight use and to deal with the consequent increased
vehicle kilometres operated. Trains must be prepared every 24
hours, so trains operating at night were swapped over at
terminals to allow for this. In practice, having trains in service
increased space at the very congested Northumberland Park
depot.
The approach to track and signal maintenance also had to be
changed to concentrate maintenance on Sunday to Thursday
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nights, requiring the use of modern technology to support track
maintenance. Most track engineers work five nights a week, so
this was not a particular issue. Bullhead track requires two to
three inspections per week, but more modern flat-bottomed
track is better. There is now more on-train monitoring.
Station maintenance would also be concentrated on Sunday to
Thursday nights, managing access to stations for maintenance
staff while keeping stations open. The cleaning regime works,
but deep cleaning can be a problem, with stations appearing
grubby on a Monday morning.
At 18 stations, there would be services running on one or more
line while other lines were closed. For example, at Oxford Circus
the Central and Victoria lines would run Night Tube, but the
Bakerloo line would be closed. Gates have been built to close off
the parts of these station not needed for Night Tube. In addition,
the phased introduction of Night Tube on a line-by-line basis
results in some stations being temporarily partially open. “Turtle”
gates were used to close those parts of the station temporary.
Train operators’ terms and conditions are governed by the
Professional Train Operators Agreement (PTOA). Late turns must
sign off by 01:30, with a small number of night turns allowed,
and re-rostering would have allowed overnight operations three
times per year. However, increasing the number of
nights/weekends worked was determined not to be acceptable.
The 2013 workshop on the best way to crew trains for Night Tube
identified that part time would be preferable, but this was
considered too difficult, and so instead more train operators were
added to the full-time roster.
There were also wider issues of the pay deal, multiple unions, Fit
for the Future (stations) and Tube Lines transfer. Eventually a
new grade of part-time train operator was agreed, working
between 20:30 and 07:30. All other parameters were the same
as full-time train operators. There were over 6,500 applications
for 195 positions, with 212 recruited.
Over 300 customer service assistants were recruited as station
staff and were in place for the launch, originally planned for
September 2015. They provided cover during the Fit for the
Future station transition, and worked late shifts through 2015/6.
-5-

In 2016, 22 part-time customer service supervisors were also
recruited.
It was realised that a major police presence would be vital and
this would cost £3.5 million per annum. Operation Evolve worked
on the basis that any person working or using on the Night Tube
should be no more likely to be a victim of crime or disorder than
at any other time.
Its delivery, known as Operation Serene, gave a permanent
presence at high priority stations, regular reassurance visits,
train patrols, response capability to incidents, a mobile reserve
and support and specialist services. There would be 138 BTP staff
on shift, a night Inspector, 6 Sergeants, 116 Police Constables
and 15 support staff. There would be additional Gold/Silver for
the first four weeks, and possibly additional Police Community
Support Officer deployment. This comes at a price, but the level
of policing will be reviewed after six months.
Noise and vibration is a major issue. Stations are a major source
and there would be no non-essential public announcements
(PAs), and varying on/off and volume control, but otherwise they
were largely within TfL’s control and subject to past noise
abatement orders. Customers create noise, particularly leaving
stations, but lines already run until around 01:30.
Engineering works tend to be short term and within TfL’s control.
Major projects, such as Crossrail, Victoria Station Upgrade and
Bank, have their own noise management strategies.
Trains are the greatest producer of both noise and vibration, to
property adjacent to, above or below our tracks. A particular
problem is basements in the Notting Hill Gate area which allow
noise to propagate.
In February 2016, a forum was held with all Environmental
Health Officers, as well as one-to-one briefings with both
Members and Officers. Various actions were undertaken
including a rail grinding programme, particularly in 2014-15,
track renewals (which were effective but expensive) and Pandrol
Vanguard track fastenings, which were trialled at five sites and
created a very significant 10-19 decibel reduction.
London Underground is getting much better at coordinating
complaints and responses.
-6-

Seventeen new bus services were introduced, mostly in Zones 3
and 4 and running only two nights a week. Demand has risen in
Zones 3 and 4 but fallen in the central area. Night Tube will run
for six months before frequency on existing night bus routes is
reduced. There have also been a number of new taxi ranks.
Staff communication and engagement was important, as was the
publicity campaign. This was largely on the system itself, and on
YouTube, and as a result was inexpensive. “Free the Night”, the
overall marketing campaign to promote customer awareness of
Night Tube, was initially used in summer 2015, and relaunched
for the phased introduction of Night Tube in summer and autumn
2016. It was used across a variety of printed, electronic and
social media.
To help ensure a trouble-free start, trial operation of the entire
Night Tube timetable on each line was carried out the weekend
before customer service launch. Volunteers played the role of
disruptive customers, providing an opportunity for new staff to
deal with incidents “in service”, but not in front of a full train.
The media were invited and there were immediate and Monday
debriefs.
Problems simulated included Passenger Emergency Alarms (PEA)
on a train, a passenger ill on a train, vomit on a train (testing a
new “in service” cleaning process), items trapped in train doors,
interference with train equipment, station evacuations,
suspicious items left on trains and in stations, escalator
stoppages, use of platform Emergency Stop Plungers (on the
Central line only), a signalling system reset, unplanned changing
of trains in depots, and tunnel telephone operation.
The trial operations proved invaluable in ensuring staff familiarity
with the location and reset of different alarm systems. They also
demonstrated where new processes were not fully understood.
Saturday nights went better than Friday nights. The speaker said
that, while initially sceptical, he was now an evangelist for trial
operations.
On 19-20 August 2016, services were launched on the Central
and Victoria lines. The launch weekend was extremely
successful, with media events at Brixton and Oxford Circus.
Customer interest and awareness was high, and there was a high
-7-

degree of gratitude to TfL for the service. As shown on Figure 2,
over 100,000 journeys were made over the first weekend.
Figure 2: forecast and actual use of Night Tube

The first hot debrief was well attended, and demonstrated that
the level of planning meant there was very little to report. Some
trends on bus routes subsequently began to emerge, but there
has been no need to change the operations of any organisation.
Overall performance was very good, and consistent with that
achieved at other times. The Piccadilly line had the most
problems, because trains are driven and regulated manually. The
Piccadilly and Central lines had the most incidents.
The demand for the Night Tube was initially ahead of, and now
broadly in line with, the forecast of 166,000 passengers per night
for five lines operating. The revenue line will take some time to
change, and breakeven is expected by year four.
A number of issues were emerging:
• Station staff turnover was high, with many resignations in
the first few weeks, and there was no resilience in rosters.
• Platform edge door self-test was a problem, and there was
occasional “non-stopping” at Jubilee line stations. It is
necessary to go onto the track to fix faults, and this was not
always possible, requiring temporary repairs which could
involve locking doors out of use.
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• At Ealing Broadway, First Great Western did not close the
gate line, so it was not possible to count passengers, and
there were problems with interchange to buses.
• Liverpool Street was busier than forecast, and it was
necessary to open the main entrance.
• There were a number of actions to fix.
The speaker finished by discussing the future. TfL needs to build
evidence from existing operations, but its stated aspiration is to
extend the Night Tube, which is likely to require an operating
subsidy. Options would include:
• The Arriva Rail London franchise has an option for night
operation on the East London line between Highbury &
Islington and New Cross.
• The Central line could be extended to West Ruislip, which
would help with depot access.
• The sub-surface lines could run at night after upgrading, the
Bakerloo line after its extension and upgrade, and the DLR
in the next concession.
However, nothing is currently committed.

Discussion
Peter Gordon (Editor, the Transport Economist) asked which of
the two nights was busier, and whether demand continued
throughout the night. Mark replied that Saturday night/Sunday
morning was slightly busier, but that this included an additional
traffic hour. The busiest stretch of route was Oxford Circus to
Brixton, the busiest stations for entries were Oxford Circus,
Tottenham Court Road and Liverpool Street, and the busiest
station for exits was Stratford.
Stephen Bennett asked about the difference between a sponsor
and a project manager. Mark replied that the former promoted
a scheme and drove it forward and dealt with challenges and
engaged with stakeholders.
Andrew Evans (Imperial College) asked if the fares were the
same as day fares. Mark said yes, and they were all off-peak
fares. A Travelcard is valid for any journey starting before 04:30.
-9-

Nigel Harris (The Railway Consultancy) asked about the
profitability of the project and if security costs were included.
Mark said that the annual cost of operations was about £18
million, and that 20% of that was for security.
Bobby Sharp (Leigh Fisher) wondered how the business case
fitted in with Uber. Mark said that Uber was not considered in
the forecasts, but its use had risen by over 400% at suburban
stations and fallen in the central area. He noted that Uber was
moving towards becoming more of a collaborative organisation.
David Spurling (TEG) asked if the National Rail network should
be thinking of more night services. Mark agreed that this would
be a good idea, but noted that TOCs tend to work within the
services prescribed in their franchise with DfT, and that Network
Rail has a different approach to maintenance planning, which
would probably make reliable operation of a regular service more
difficult.
John Segal (independent consultant) said that he had
undertaken a study for National Rail, which also looked at night
bus services in Manchester, and found that night services were
unlikely to be profitable, as most of the journeys were retimed
from earlier in the evening. Peter White (University of
Westminster) asked how many journeys were retimed trips.
Mark replied that a higher proportion than expected had
transferred from earlier in the evening. Bus routes had been hit
hard: route 25 was noticeably quieter.
Bomi Okuyiga (HS2) said that in her experience the new
services were very popular.
Dick Dunmore (Steer Davies Gleave) asked if there were
problems, at interchange stations such as Oxford Circus, of
people waiting underground for other lines to open. Mark replied
that he was not aware of it. It takes 20–25 minutes to
reconfigure a station at the end of the night.
Report by Peter Gordon
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Econometric evidence on vertical integration
and the size and structure of rail franchises:
what can we learn?
Prof Andrew Smith & Dr Phill Wheat, ITS, University of Leeds
Arup
24 May 2017

Overview
The speakers began by outlining the aims and objectives of the
talk, which were to share econometric evidence relating to key
policy questions of current relevance including:
• the vertical structure of railways;
• franchise size;
• franchise length and contract type; and
• conclusions that can be drawn from the evidence.
In first part of the presentation, Andrew focused on vertical
integration, and in the second Phill covered franchise size.

Part 1: vertical integration
Background
There has been significant demand-side success in rail (although
there are questions of whether exogenous or endogenous factors
have been more important) and some success on quality,
including safety. Fares have increased by RPI+1%, but not as
much as before privatisation, when fares increased at RPI+2.4%
from 1979 to 1994. Subsidies are returning to levels seen at the
beginning of the franchising process, but costs have not declined
as anticipated.
Since privatisation, unit costs per passenger-kilometre have
fallen, but from the perspective of measuring the cost-efficiency
of an operator delivering a timetable, the cost per train-kilometre
or vehicle-kilometre is more appropriate. Costs have risen by
25% per train-kilometre and by 16% per vehicle-kilometre. This
- 11 -

contrasts with Germany, Sweden and the Netherlands, where
there have been savings with privatisation.
Why costs have not come down could be the focus of another
seminar, but a key reason is associated with short franchises.
Operators can’t risk a long term industrial dispute, and so there
are limited incentives to reduce costs. Also, there are few longterm benefits of cost reduction, as the cost reduction is passed
on to all bidders at the next franchise bid period.
Any of franchise size, structure, length and contract type could
be inhibiting reduction of costs, as could misaligned incentives
due to fragmentation. Is there a case for closer integration?
Early research
In 2012, ITS Leeds studied the impact of rail reforms on railway
costs for the Community of European Railways and Infrastructure
Companies (CER). The evidence from previous literature was
mixed, and there were doubts over the methods and data: Great
Britain was not included and the data was not up-to-date.
Against that background, ITS, with researchers from the
Universities of Kobe and Delft, studied an international dataset
including Great Britain, with a focus on vertical separation and
the holding company model. The sample data was for the EU and
East Asian Railways, from 1994 to 2011.
There was a wider background in that the EU did not favour the
holding company model at the time, due to its policy focus.
Rationale for holding company model
From a purely legal viewpoint, the separation model is clearer,
and might ensure better competition. Some benefits include:
• production economies of combining the main train operator
with the infrastructure;
• reduced transaction costs;
• better alignment of incentives; and
• allowing competition
discrimination is key).

on

the

network

(but

non-

Question: does vertical separation raise or reduce costs and in
what circumstances?
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Models
Figure 1: vertical integration model

Figure 2: parent or holding company model
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Approach
The overall approach is to explain overall total industry cost:
Rail industry cost = Function (control variables; test variables)
Figure 3 shows the impact of vertical separation between
operators and rail infrastructure owners.
Figure 3: impact of vertical separation on costs

The x-axis is a measure of train density or intensity of use. The
y-axis is the difference between the costs of vertical separation
and the alternative. Up to certain point, vertical separation has
some benefits and reduces costs, but once the railway becomes
very busy, benefits begin to evaporate and costs begin to rise.
Figure 4 shows the effect of adding regulation. The IBM
liberalisation index was used to represent the strength of
regulation. The same relationship was found in other countries
and whether or not Great Britain was included in the sample. The
ORR would be regarded in the IBM index as a strong regulator,
with which some of the negative aspects of vertical separation
can be overcome. This could be related to regulators dealing with
misalignments and pushing performance improvements and
facilitating competition.

- 14 -

Figure 4: vertical integration with regulation EU (2002-2010)

Conclusions on vertical integration
There was a reasonably stable and plausible statistical finding in
this study. Compared to other studies, the study has better data,
which includes Great Britain, has addressed some of the quality
issues with published data through the involvement of the CER,
and is more up to date. There is some evidence that sequential
reforms, rather than a big bang, could be beneficial, and that
strong regulation could overcome some of the problems of
vertical separation. One area to look into further might be how
the intensity of use of the network was defined. Also, what type
of vertical integration might be introduced in Great Britain?

Part 2: franchise size
This part of the presentation covered two studies by ITS Leeds.
• The first (Smith and Wheat), published in 2012, showed
that smaller franchises may lead to higher costs. The higher
the number of services, the smaller the unit costs.
• The second (Wheat and Smith) was in 2015, when ORR was
interested in understanding whether merging franchises
(economies of density) led to lower costs.
The implications of remapping might be:
• larger franchises, with an increase in scale of operation;
- 15 -

• less franchise overlap;
• more dense operation per operator; and
• more variety in the services offered by the merged TOC,
relative to having several TOCs operating distinct services.
Heterogeneity in service provision
One train hour is rarely the same as another. Therefore, there is
a need to control for the characteristics of the operation. This
was done by considering the average length of train, the average
speed of service, passenger load factor, and measures
associated with the complexity of service provision. This is a way
of estimating the heterogeneity of a “TOC”. “Mixed TOCs” can
have 6-8 different rolling stock types. The research question was
“does an increase in heterogeneity prevent density or scale
benefits being realised in practice?”
Returns to density
Figure 5 shows estimated returns to density (RtD). Anything
above 1 means that there are increasing returns as density
increases: if more trains are operated, the average cost per
train-kilometre/hour falls (unit costs fall as density increases).
Figure 5: returns to density
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Returns to scale
Figure 6 relates how costs change when a train operating
company gets larger by serving more destinations. As with Figure
5, anything above 1 means that there are increasing returns to
scale (RtS). For many TOCs, the analysis indicates that if the
TOC were to get larger, unit costs would increase (RtS<1).
Figure 6: returns to scale

This could be difficult to accept in the case of merging franchises,
since it is unclear why a merged TOC could not keep costs as low
as the pre-merged TOCs, as it could simply internally organise
as in the pre-merged structure.
Evaluating tender re-mappings
The expected impact from consolidating tenders means that
costs might increase, because of decreasing returns to scale.
However, it also means that there would be an increase in
density, which should reduce unit costs. However, there is more
service heterogeneity: and does this prevent exploitation of
increasing density?
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Conclusions on scale and density
Key finding: heterogeneity matters:
• To understand returns to scale and returns to density, there
is a need to control for service heterogeneity.
• If a TOC increases services, unit costs should decrease.
• Tenders should not simply be made larger because:
• there are decreasing returns to scale; and
• increasing service heterogeneity prevents exploitation
of returns to density.
• Smaller franchises aligned with service type are better from
a cost perspective: other countries therefore have much
smaller franchises.
This work does not sit well with the vertical integration work,
which may favour larger, less overlapping, franchises to facilitate
vertical integration.
Franchise length and structure
There is little clear evidence on the impact of franchise length in
Great Britain. There is some evidence that longer franchises in
Germany reduce costs by having better rolling stock lease deals.
Gross cost contracts seem to have been successful in Sweden.
Concluding remarks
There is evidence that vertical integration could reduce costs
on busier railways, but what form should it take?
There are also arguments for smaller franchises aligned to
service types including: decreasing returns; risk; entry;
competition on route; and success elsewhere.
There is limited evidence on franchise length (although some
from Germany that there are lower costs from longer franchises).
Question: how to combine the different reforms and avoid the
“big bang”?
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Discussion
Oliver Lewis (Campaign to bring back British Rail) said that he
had been calling for years for this kind of analysis, and it hasn’t
told him anything that isn’t already known. Public opinion
supports a vertically-integrated railway. The public wants to see
the railways nationalised. How could the research inform how the
Labour Government will bring back British Rail? Andrew replied
that they were pointing to the evidence, which doesn’t necessary
come together very well, but at the moment there is at least this
professional debate. One thing that struck him as a key issue in
rail franchising is how well labour has done out of privatisation,
and he could not see how a labour government would tackle that
issue. He was not necessarily suggesting that nationalisation is
the right answer – Network Rail is already nationalised – but
would support some alternatives, such as community deals, to
be at least considered. What he would be looking for is a situation
where there is a busy part of network where vertical integration
would work. Oliver added that there is likely to a time, at some
point in next two decades, where this might become reality, as
this is so popular with voters. He hoped that someone is willing
to talk about that.
Stephen Bennett noted that he had spent his career in the
railway and was speaking as a railway manager rather than an
economist:
• In the 1970s, the General Manager said “We have to cut
costs, so we’re not going to recruit more booking clerks”,
with the result that people couldn’t buy tickets and the
railway was worse off. The main reason for introducing
sector management was to shift focus from reducing costs
to improve business in “net cost”. The focus on “reducing
cost” was found to be wrong in the 1980s.
• In 1985, the British Railways Board said that it wasn’t going
to go along with sectorisation, because it couldn’t manage
fleets as well, because of the diseconomies of scale
associated with sectors. They thought that inefficiencies
would come about as the fleet was divided up by sector.
However, they found that it was inefficient the way it was
working as one large sector.
- 19 -

The franchises began as sub-sectors of sectors, based on what
managers thought could best be managed. They changed
frequently and it was effective, allowing dramatic reductions in
subsidy, but only ever achieved 3% real reduction in cost. There
has been a lot of concentration of improving costs rather than
the overall business. If Stephen could double his business by
adding a few staff, he would have done it. Andrew replied that
he agreed from a business management point of view, but the
scale of the cost changes seen since privatisation are so adverse
that the cost explosion cannot be explained by the measures
being described. Output is growing, so unit costs should fall, and
that unit costs have shot up is a problem. However, he did take
the point, and there might be a need to think again how to
incorporate that more into the analysis, but in his view, the costs
should not have gone up.
Stephen noted that, when the railway was first privatised,
Stagecoach sacked a lot of workers and then had to rehire them.
Andrew replied that it is known that there is rigidity in the costs,
because of the way franchise system works. Stephen said that
we need to align the incentives. Phill said that this has been a
15-year journey. The situation now is that subsidy levels have
returned to where they used to be, but the share of revenue from
the farebox has increased. So, it is not the case that the bottom
line is the same: it is worse.
Stephen noted that much of the increase was from higher
infrastructure costs. Andrew said the train operating costs have
also risen: it is not just about infrastructure. He undertook an
analysis on this in 2003, and found a huge step-up in costs, and
it has continued to get worse.
John Dodgson (retired) said that the talk was very interesting.
How much higher are costs in Great Britain than they would be
if we were vertically-integrated? Andrew said that he would
have to look at data which could give the answer. Costs would
increase by billions of pounds if it was decided to implement
vertical separation across Europe. It might be 10%.
John asked if they could say something about data? How many
companies were there and how many were vertically separated?
Andrew said that it was a mixture of cross-section and time.
They had looked at 24 countries over 20 years. There is enough
- 20 -

data on vertical separation, giving a reasonable distribution of
countries and companies.
Ivan Viehoff (Cambridge Economic Policy Associates) said that
McNulty had said that rolling stock was expensive: it might have
become cheaper recently, but it is still horribly expensive. Staff
costs are also high: how much of the increase is due to wages?
McNulty had said that operating costs were similar to other
European countries. How do we account for the different story?
Andrew replied that it is not a different story, and that he was
confident of the total number. McNulty quoted around 15% but
this has since got worse. Wages are a big part of increase in staff
costs. Work from McNulty showed a huge range in costs.
However, “rolling stock” and “other” costs should be considered
together, as different TOCs put the same cost into different
categories.
Stephen Bennett noted that, in the initial franchises, the rolling
stock companies (ROSCOs) were attempting to recover the
whole cost of the stock over the length of franchise. That is why
costs have come down.
Peter White (University of Westminster) said that the reduction
in rolling stock costs could be plausible, as operators have
increased train-kilometres through increasing off-peak services.
Peter Gordon (Editor, the Transport Economist) said that
InterCity and Network SouthEast franchises were profitable,
because large increases in revenue more than compensated for
increases in cost, unlike the former Regional franchises, where
fares were less important than subsidy. When it comes to cost,
think of the analogy with airlines in the 1960s and 1970s, where
large increases in revenue leaked to higher staff costs.
Renationalisation would bring issues of cost control. Phill noted
there have been huge increases in train driver wages in the wage
data and Andrew said that train driver wages are above
international averages in the latest data.
Alan Peakall (retired) noted that there was no centralised driver
training, and so the TOCs poach each other’s staff, pushing up
wages. Andrew replied that some TOCs have been training more
staff to drive trains.
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Stephen asked if costs such as insurance were significant?
British Rail didn’t pay dividends or tax. Did they find that was a
factor compared to nationalised industries in other countries?
Andrew replied that tax is not included. It is hard to get below
the basic categories of costs, and there is little information in the
data submitted to the Department for Transport. Oliver Lewis
said there is a crying need for centralisation and collection of this
information.
Tim Elliot (independent) commented that most other European
countries operated holding company models with concessions.
Compare this with a McDonald’s franchise: the operator is not
setting the standard. Great Britain still uses ATOC tickets and
British Railway signs, and franchising means that you expect
same standard wherever you go. Andrew said that they were
not concerned with the brand. There were various models
including tendering and franchising: the latter has a revenue risk,
but the term doesn’t have to mean the same standards anywhere
- they can be different. Tim replied that he was talking about
consumer activities. Best Western hotels have a lot of variations,
but that’s the only thing he could think of with varying standards.
Phill said that he had always thought of franchising as involving
incentives to grow the market. We have moved away from this,
and more towards providing a specific set of services, similar to
tendering models in other public services such as household
waste, ideally while maintaining minimum standard for a lower
price.
Tom Worsley (University of Leeds) said that they were
diseconomies of scale. Is this based on merging franchises?
When TOCs merged, employees got the best characteristics of
everything, such as higher wages or longer holidays. There is a
broader question in labour costs in the rail sector, because their
unique nature is very beneficial for the unions. Is there any
difference in costs elsewhere in Europe?
Phill replied that they are looking at the way the statistics work.
Is there systematic difference over time? In some sense there is
a marginal effect, small increases by looking across a spectrum
of franchises. Historically, for changes over time, the challenges
in terms of analysis and reporting are that things don’t happen
discretely. You don’t have a 1-kilometre increases in franchise
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size, you get big changes. Part of him was sceptical of being too
focused on the lines on the graph. The reason for the lines is to
say “Look, when we evaluate this scenario against that, why is
there are a difference between these two numbers?” What effect
would moving to the most favourable terms have on scale
findings? There is only a broad measure of labour cost in there.
Andrew said that they did include 35-hour working week
dummy variable, while Phill noted that they included the start
of the 35-hour work week, which wouldn’t be picked up by salary
cost in an old study.
Report by Margot Finley
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Land value capture
Julian Ware, Transport for London
Arup
28 June 2017

Introduction
Julian Ware opened by summarising his background at the
Department for Transport (DfT), the Strategic Rail Authority
(SRA) and KPMG. He explained that he had worked on practical
funding packages for both Crossrail and the Northern Line
extensions and only come to the theory after that.
He proposed to discuss in turn:
• how land value uplift occurs;
• how it can be captured;
• the capture potential for proposed TfL projects;
• how land value capture can be considered in infrastructure
planning; and
• next steps.
His presentation was based on TfL’s “Land value capture – Final
report” of February 2017 which included research by KPMG and
Savills. This states that:
“In the March 2016 Budget, the Government invited Transport
for London (TfL) to submit detailed proposals for funding
transport projects in the city using land value capture.
Additionally, in July 2016 the Mayor of London reconvened the
London Finance Commission, to help the Mayor and London’s
local authorities improve the tax and public spending
arrangements for London to promote jobs, growth and greater
equality. This technical report and supporting annexes are the
result of a joint study by TfL and the Greater London Authority
(GLA). Their purpose is to support policy discussions with
Government, the Commission and wider stakeholders. They do
not represent TfL or Mayoral policy.”

- 24 -

London had been adding new centres such as Canary Wharf, the
South Bank, and Battersea, but who should pay for the
infrastructure (most say “not me”), particularly where business
rates do not recover any income, as with residential property?
Without alternative funding sources, it will be difficult to fund
major network upgrades and extensions which catalyse housing
development. The problem is shown in Figure 1.
Figure 1: the consequences of inaction

However, well-designed land value capture mechanisms and
complementary planning approaches can help fund transport and
regeneration, and bring forward housing development, as shown
in Figure 2.
Figure 2: the scope to shift the balance
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How does land value uplift occur?
Planning gain results from changes to planning policy, such as
changes to land use or density.
User benefit capitalisation occurs because users compete for
property near tube stations.
Users place a value on public transport and the accessibility it
provides, which typically exceeds the cost to the user through
fares. This excess (consumer surplus) is capitalised into land and
property values, as higher prices for existing stock and new
development. It cannot be captured through fares, because the
farebox cannot identify willingness-to-pay, and there are social
reasons to keep fares down.
From transport projects:
• A number of studies point to a value uplift, albeit with a
wide range of transport premia (from -42% to +71%).
• The zone of influence over which uplift occurs can be seen
in London prices, and is around 500 metres for commercial
property but 1500 metres for residential property.
• The timing of change varies, apparently anticipating even
the scheme announcement for the Jubilee Line Extension
but not for Crossrail, where there has been little discernible
effect on prices in Ilford and Romford compared to nearby
locations.
• There is little existing quantitative evidence on the effect of
transport on new development. Savills’ research for TfL
showed significant positive effects on density of new
residential development from the Jubilee Line Extension,
London Overground on the North London Line, and
Crossrail, but not from the DLR extension to Woolwich.
Table 1 shows how higher value uplift is more likely in dense
cities with high public transport use, and for new rail-based
projects, which tend to generate the biggest consumer surplus.
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Table 1: factors leading to value uplift
Factor

Commentary

Heavy rail
projects

Projects with greater impact and permanence
(such as heavy rail) result in higher uplifts with
those that could potentially be taken away
(such as buses) or place-making projects

High
Projects with greatest perceived connectivity
connectivity
benefits and journey time savings will result in
improvement higher uplift
New
New infrastructure has greater appeal and
infrastructure “noticeability” than upgrades and service
improvements such as the Overground
Close to a
station

• Residential value effect up to 1 kilometre,
commercial up to 400 metres
• Values close to stations could also be
affected by noise, crime or safety concerns

Responsive
property
market

• Cities such as London, with constrained land
and housing supply, responsive property
market and high public transport use, are
likely to have higher value uplift
High land
• Cities in the USA, where private transport is
constraints
preferred, public transport use is lower, or
High public
the property market is unresponsive to new
transport use
transport, are likely to have less value uplift
Land value uplift from past London transport projects
Julian produced several charts derived from Savills' research:
Figure 3 shows the total residential uplift around the case study
projects. For the Jubilee Line Extension the story is well-known,
for the DLR extension to Woolwich the main change was
connectivity, and the North London Line was an upgrade only.
Figure 4 shows the evidence, from mortgage data, of the
transport premium at various distances from stations.
Figure 5 shows the estimated premium or uplift resulting from
Jubilee Line Extension over time.
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Figure 3: total residential uplift around case study projects
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Figure 4: transport premia in London property prices
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Figure 5: uplift from Jubilee Line Extension (JLE)
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KPMG and Savills also identified future projects with a capital
cost of £36 billion (net present cost at FY17 prices), summarised
in Table 2.
Table 2: potential future TfL projects
Project

Description

Crossrail 2

Major new north-south tunnel through central
London

Bakerloo Line
extension
Crossrail 1
extension

Extension of London Underground network in
south London
Extension of the current Crossrail 1 project to
other parts of east London

DLR
extension

Light rail extension and river crossing in east
London

Old Oak

Transport hub regeneration project in west
London
Decking over road and railway to remove
severance between two areas in east London
Decking over road to remove severance in
east London
Capacity upgrade and redevelopment of major
station on London Underground

Poplar
A13
Camden
Town

They estimated that, over the 30-year period FY19-FY48, there
was scope for around £87 billion of land value capture (present
value at FY17 prices) on projects, subdivided as:
• £62 billion Crossrail 2/£25 billion from other schemes; or
• £75 billion residential/£12 billion commercial; or
• £63 billion from existing stock/£24 billion from new stock.

How can land value uplift be captured?
Land value capture (LVC) is a set of mechanisms used to capture
some proportion of the increase in transport-induced land values
that arise in the catchment areas of such projects. It needs:
• a definition of the “zone of influence”;
• a way of isolating the effect of transport on land and
property values; and
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• an extraction or capture mechanism.
It involves isolating the effect of transport on property values
through hedonic pricing and controlled experiments.
Julian noted that LVC is not the same as tax increment financing
(TIF), although they overlap. Similar mechanisms are used to
capture planning gain.
LVC mechanisms
Mechanisms for LVC fall into two main categories, shown in Table
3.
Table 3: potential future TfL projects
Approach
Direct capture
through
development
(as in Hong
Kong)
Mixed

Description
Uplift in property and land value captured
directly by public authority purchasing
land and working in partnership with
private sector to deliver
housing/commercial development and
extract value from sales
Models are also available involving both
land development and taxation
mechanisms

• Value captured through taxation
mechanisms and improved
hypothecation of incremental tax
Indirect
revenue attributable to transport
capture through
investment
taxation
• Considering both existing and new
taxation mechanisms
Funding generated from LVC mechanism(s) can then be used to
deliver transport and regeneration initiatives, which in turn can
generate further revenue for future projects.
Direct capture through development
TfL already does some direct development such as:
• over-station development; and
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• using non-operational TfL land (Commercial Development
Property Partnerships).
A more aggressive approach could be to use on-market or
compulsory acquisition of land around stations.
However, there are constraints:
• funding and financing;
• planning consent;
• whether land can be acquired at a price which excludes the
premium value (particularly if the scheme has been
anticipated by the market, as Figure 5 suggests was the
case with the Jubilee Line Extension); and
• community
acquisition.

reaction,

particularly

for

compulsory

Indirect capture though taxation
Julian outlined a number of possible
mechanisms, summarised in Figure 6.

indirect

capture

Figure 6: possible indirect capture mechanisms

Existing

Locally/regionally collected

Centrally
collected

Broad based
•
•
•
•
•
•

Stamp Duty Land Tax
(SDLT)
Capital Gains Tax (CGT)
Council tax
National non-domestic
rates (NNDR)
Business Rates
Supplement (BRS)
Mayoral Community
Infrastructure Levy
(CIL)

Potential
Locally targeted
•

•

Developer
contributions
• Section 106/
Section 278
• Borough CIL

•
•
•

Betterment levy/
transport
premium charge
Roof tax/
council tax
supplement
Land value tax
Levy on
undeveloped
land

However, these raise a number of issues:
• The current taxation system is not well-designed to capture
land value uplifts efficiently.
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• History shows the difficulty of extracting value uplift by
taxing new development.
• Defining “undeveloped” land can be difficult, and it is not
clear whether a levy on it does stimulate development.
At present, however, most of the value created flows untaxed to
landowners:
• Few taxes on existing stock respond well to increases in
land or property valuations, and there are limitations to
capturing value from new development.
• Of the estimated £62 billion of uplift from Crossrail 2, only
around 2% could be captured from over-station
development (OSD) and Mayoral Community Infrastructure
Levy (CIL).
In contrast to some other cities, LVC in London has been
opportunistic and ad hoc, as shown in Figure 7.

Missed
opportunities?

Unsuccessful

Unique projects
with unique
circumstances,
which are
unlikely to be
replicated
systematically
across London

Successful

Figure 7: London differs from cities with systematic LVC

Northern Line Extension
Barking Riverside
Extension

MTR
Hong Kong
Japan
Railway
East

Direct value
capture
through
development

DLR Extension
to Beckton
n/a
JLE, CRL1

Opportunistic

Systematic

Different approaches are available, as shown in Table 8.
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Table 4: approaches in different cities
Approach

Description

No planning

Cities grow in an unplanned way, with
informal settlements and piecemeal
provision of infrastructure

No uplift

City growth is planned and controlled, but
the property market does not respond to
new transport

Uplift but no
capture
(Current
London)

City growth is planned and property
prices increase due to new transport, but
all the value growth accrues to the
landowner

Uplift captured but
different
beneficiary
(USA does well)

Value growth is catalysed by new
transport and some can be captured, but
is captured by others or used for nontransport purposes

Uplift capture for
transport
(Ideal)

Value growth is catalysed by new
transport and some is captured and used
to help fund new transport

Ideally, London would reach a situation in which value captured
from one transport scheme could be used to fund another.

A recommended package of measures
The Phase 1 report presented a package of measures applied
within a zone of influence, and estimated what they could raise
for Crossrail 2 and for the Bakerloo Line Extension (BLE) to
Lewisham.
Modifying existing taxation mechanisms
Retention of revaluation growth from business rates:
• Retain revaluation growth due to increases in rateable
values in transport zones of influence.
• Increases in business rates receipts due to transport
investment measured at regular revaluations.
• Revaluation growth is currently neutralised at national level.
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• Could raise around £4.8 billion for Crossrail 2.
Zonal value growth in stamp duty land tax (SDLT):
• Assign zonal value growth in SDLT, resulting from transport
investment, to the transport project.
• Value growth within the zone of influence measured against
a control zone.
• Could raise around £4.3 billion for Crossrail 2 and around
£900 million for the BLE to Lewisham.
Introduce new development-led mechanism
Development Rights Auction Model (DRAM):
• A model of land pooling and auctioning of development
rights in areas with high development potential and multiple
land ownership.
• Could raise around £2 billion for Crossrail 2 and around
£500 million for the BLE to Lewisham.
Introduce new taxation mechanism
Transport premium charge:
• New residential land value capture charge, based on the
property value premium from new transport investment.
• Applies from first sale of property, existing residents are
therefore exempt.
• Requires primary legislation.
• Could raise around £8 billion for Crossrail 2 and around £2.5
billion for the BLE to Lewisham.
Figure 8 illustrates how these measures fit together to overcome
the challenges of the past.
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Figure 8: roles of the recommended measures
Improve extraction of planning
gain from new development

Manage property market risks &
cash-flow timing mismatches

Test the measures in practice

high

Improve land value capture on new
& existing stock

1. Zonal
SDLT growth
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Stakeholder acceptance

2. Business
rates
revaluation
& retention
6.
DRAM

4. Maintain
M-CIL

5. Continue
use of s106

7. CPO
enhancement

8. LVC
managed as
programme
at corporate,
not project,
level

9. LVC loan
product

10. Design,
develop,
consult then
implement

low

3. Transport
Premium Charge

simple

Implementation

complex

Julian presented a summary of how an illustrative package could
generate revenues from the projects listed in Table 2.
Figure 9: summary of illustrative package revenue (million)
Business Rates Option A Land Pooling Option C SDLT Option A

Betterment Levy Option C

£10,000
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Under this scenario, 46% of revenue would come from modified
existing mechanisms, the business rates (25%) and Stamp Duty
Land Tax (21%), 43% would come from new taxation, the
transport premium charge, and 12% would come from the
Development Rights Auction Model (DRAM).
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Considerations for land value capture
Julian listed a number of considerations for the use of LVC.
First, consider land value uplift potential early in infrastructure
planning and project design:
• Systematically plan transport that unlocks housing and
increases value; capture value to help pay for new
transport.
• Appropriate place-making works and pro-development
planning policies around transport schemes can maximise
uplift potential (both planning gain and transport premium).
Second, include land value capture as a standard component of
project funding strategies:
• It is a natural complement to fares, attempting to monetise
project benefits to pay for costs.
• Suitability needs to be analysed on a project-by-project
basis.
• Value uplift and capture often follows investment there is a
need to consider ability to raise finance against the revenue.
Third, implement as a programme to help reduce risk and
overcome funding the timing gap. The revenue from one
project’s uplift can fund the next project.
Fourth, tailor mechanisms for local conditions (laws, politics,
communities): design for equity, fairness and efficiency.

Work under way
Finally, Julian summarised work now under way:
• a joint taskforce with the GLA, TfL, London Councils, HMT,
DfT, DCLG to explore options for piloting a Development
Rights Auction Model (DRAM) in London;
• GLA working group with TfL, London Boroughs/Councils;
• TfL Commercial Development/Crossrail 2 Property;
• Network Rail, working with TfL on LVC options; and
• East-West Oxford/Cambridge railway line (“CaMKoX”), on
which the government is considering LVC options.
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Discussion
David Parish asked if the benefits of schemes were limited to
London or whether Crossrail, for example, would generate
benefits in surrounding counties? Julian said that the work had
looked at whole schemes, and the logic was that it would apply
to all parts of them. David added that it might be sensible for
planning authorities to cover journey-to-work areas.
David Metz (UCL) noted the contrast between appraisal of user
benefits and time savings with the “real world” uplifts to property
values. Which does TfL prefer? Julian said that, as yet, TfL had
not identified a preference, but noted that there was a clear need
to avoid double-counting.
Robin Pratt asked if the estimated £87 billion scope for LVC is
a mix of user and non-user benefits? Julian confirmed that this
is so. Robin asked whether the optimum approach to LVC would
depend on the mix? Julian pointed out that the non-user benefit
is the value they can realise by selling to potential users.
Someone asked whether LVC would mean that sellers would get
less for their property? Julian confirmed that this could be the
case: part of the value gain that they would otherwise have
gained would be captured. The questioner noted that a Mayor
might be reluctant to be seen to be tapping the value of
Londoners’ homes. Julian agreed.
Someone asked whether LVC could create a new distortion, if it
resulting in a large tax at the time a house was sold? Julian
agreed that an annual charge might be preferable to a
transaction tax. Dick Dunmore (Steer Davies Gleave)
suggested that property owners could be given a choice between
an annual payment and a lump sum on sale. Julian agreed that
offering a choice might be possible. Richard Davies suggested
that some forms of distortion were inevitable, but what were the
relative distortions of different approaches? Julian agreed that
there were already lots of distortions (council tax bands are
assigned on the basis of estimates of value in 1991) but
suggested that it could be best to keep LVC charges broadlybased but low.
David Spurling (TEG) said that Dave Wetzel had spoken to TEG
and said that site value rating was the answer (this was in
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January 2007, but no report of the meeting was made). He
wondered why public transport users should pay but road users
should not. Julian said that land value tax was similar to a site
value rating, and that there were good reasons both to let public
transport users retain their consumer surplus and to charge road
users more.
Someone asked to what extent revenue from LVC should be
hypothecated. Julian said that what was needed was a
consistent and enduring system, not one-off deals for individual
projects: any initial introduction might be a “step on a journey”
to such a system.
Martin Higginson said that any new charge would be
controversial, as had been the Western Extension of the
Congestion Charge. Julian agreed that anything new could
become a political football.
Tom Worsley (University of Lees) noted that Irving Yass had
looked at supplementary business rates and found that
businesses were prepared to pay more for benefits that they
valued. Could something similar happen with LVC? Julian said
that this would require people to see the bigger picture.
Tom Worsley noted that the approach depended on forecasting
changes in house prices. Was this not difficult? Julian agreed
that it was, but one hope would be that the increment in value
due to schemes proved to be more stable, and predictable, than
the base market value. Someone recalled that much work had
been done on the effect of the Jubilee Line Extension (JLE) on
house prices: what had actually happened? Julian said that a
book had been written about it, but thought that there was now
a clear story on what had happened since opening in 2000 (see
Figure 5).
Martin Higginson said that increases in house prices had
squeezed the pool of low cost labour out of inner London. What
would be the effect of LVC on prices and values? Julian said that
this had been looked at, and the work had assumed that there
was little scope to capture more producer surplus from
construction for transport, because it was also used to fund
affordable housing. Those in social housing may not have chosen
to be there, and might be exempt from LVC charges.
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Someone asked what is done in the USA. Julian referred back
to a slide that said there was generally no uplift (see Table 4)
because there was rarely sufficiently good public transport to
create value. However, the USA already generally has much
higher property taxes than the UK.
Chris Foster noted that the issues were “intricate and difficult”.
It was hard to predict what would happen if, for example, Brexit
meant that much of the financial sector left London. Julian
countered that, if this happened, there would be no need for
Crossrail 2 or the Bakerloo Line Extension. Chris also suggested
that not all the benefits could be attributed to transport, given
that other things would be changing.
Someone suggested that house values might move over stamp
duty thresholds, which would in itself create a future tax windfall
(to the Treasury). Julian agreed that this was possible.
Tom Worsley wondered what work had been done on the
impact of transport on house prices: Brixton and Walthamstow
had seen no major gains after the Victoria Line opened. Julian
agreed that forecasting was complex, but the recent studies had
tried to isolate the effects of transport by using carefully-selected
control areas.
Dick Dunmore wondered about decongestion benefits to those
remote from the scheme. Crossrail 2’s Tooting Broadway station
would relieve the Northern Line through Clapham South, where
he lived: this was not in the “zone of influence”, but should his
consumer surplus not also be captured? Julian said that those
with Tramlink services to Wimbledon might receive a similar
gain. Martin Higginson said that existing inhabitants of
Clapham South shouldn’t be penalised. Julian agreed that doing
so was not workable.
Tom Worsley asked about “fairness”: Louise Ellman had asked
why Londoners got new trains and the North got cascaded ones.
How would LVC in London be viewed in the North? Julian said
that the key point was that it was not “fair”, or politically
workable, for London to keep getting large cheques from the
Treasury.
Someone said that much had been said about funding but little
about financing. Julian said that he had touched on this point,
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as he favoured a consistent programme, as used in Hong Kong,
which would generate its own cash flow once established. While
stamp duty was volatile, the business rates were stable and
predictable.
Chris Foster asked what account had been taken of innovation
such as new transport systems and drones. Julian agreed that
there was a “technology scenario”, but no evidence on what
technologies would emerge, or when, or what effects they would
have.
Someone asked if we could learn anything from earlier railway
construction. Julian said that the rapid development of
“Metroland” in north west London in the 1930s was an example
of what could happen. Dick Dunmore asked whether it might
therefore be better to buy land in or beyond the Green Belt, to
build housing and transport as a system, and to price from the
outset to capture the value created. Julian said that the
Development Rights Auction Model (DRAM) would work well in
these circumstances.
Someone asked if and when the slides of the presentation would
be available. Tom Worsley said that, with Julian’s agreement,
they would soon be circulated to TEG members.
Report by Dick Dunmore
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