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Smart City innovation relies on interconnectivity. Crucially this essential element is not
limited to technology, and uncertainty between the roles and rewards of potential 
stakeholders in complex endeavours does act as a barrier to investment. This does not
mean Smart City projects are unachievable, they just need ‘Smart’ ways to conceive,
fund, manage and assess them. Do combined property and transport infrastructure 
projects offer a model?By Ralph Diment

Transport Assets

W
hile there are many definitions of Smart Cities,
nearly all are constructed around innovative use of
information and communications technologies (ICT)
– coordinating a broad range of technological
assets and capabilities to deliver greater opera-

tional insight, efficiencies, levels of service and sustainability. Another
common thread in Smart Cities is the debate over the extent to which
its vision is more aspirational than attainable. 
There can indeed be serious challenges in moving from the art of the
possible to sustainable realisation. For example, the tension between
fast and accelerating IT cycles and the time needed to finance and deli-
ver major projects can lead to perceived investment risk. Additional
concerns are raised by the scale of investment, who should invest, and
who benefits. 

A dilemma for Smart City projects
Within a single commercial enterprise, decisions to invest in a ‘Smart’
project can be satisfied by conventional cost-benefit calculations, albeit
ones covering greater scope. In considering an advanced distribution
management systems infrastructure, an electric utility can aggregate

benefits identified across multiple functions, from greater efficiency of
field operations, to improved customer services, to enhance asset per-
formance.  However, as the scope of a Smart project broadens bey-
ond a single entity the beneficiaries and hence the proposition become
less clear. In complex, interconnected schemes benefits are realised by
more than one organisation, so who should invest and how much?
How do you determine delivery targets or apportion reward for finan-
cial risk?  
This uncertainty presents a dilemma for Smart City projects, which can
be too complex to lead as a commercial venture, but too large and
costly to deliver using conventional public sector project approach.
Frost &Sullivan’s Brian Cotton explains how combining infrastructure
investment with property development enables Hong Kong’s Mass
Transit Railway to offset capital costs with the income generated – a
policy called R+P (rail plus property). R+P can also be seen operating
in the aviation sector; the 2013 annual report of AnA, Portugal’s nation-
al airport operator, shows 25% of total revenue coming from non-avia-
tion activities. Cotton asks whether an extended version of the policy,
which he names R+P+D (digital), might provide a method of overco-
ming barriers that hamper investment in Smart City infrastructure. 
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London’s redeveloped St Pancras International station, terminal of the channel tunnel high-speed rail link, situated in one of the city’s strategic redevelopment areas.
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Transport for London (TfL)
As city populations continue to grow in size and density, so demand for
public transportation services rises, making urban transport hubs incre-
asingly valuable locations both in terms of capital assets and the com-
mercial opportunities such prime locations present. With 10 million pas-
senger journeys made on its network each day, Transport for London (TfL)
is ideally placed to apply R+P+D.  Its latest annual report shows income
of around a third of a billion dollars from rent and advertising in 2013,
and the business plan sees this growing substantially, “Work is under
way to double our commercial income. We have one of the largest pro-
perty portfolios in London and we are working to retain it, invest in it and
develop it in a way that provides much larger revenues”. As well as off-
setting some of the cost of travel, TfL is effectively planning based on
R+P+D, “Asset management and business development activity, coupled
with property develop-
ment, can generate more
than £2bn [$3.2bn US]
over the years of the plan,
while also transforming
the stations environment
and customer experien-
ce.”
Here it is not just about off-
setting cost, but also ena-
bling schemes to achieve
more than would be pos-
sible having multiple par-
ties consider aspect of an
opportunity in isolation.
A good illustration of mul-
tiple groups benefiting
from ‘Smart’ planning is
the partnerships TfL esta-
blished with commercial
telecom providers to bring Wi-Fi to nearly 200 of its Under ground and
Over ground stations. Connectivity provides a better environment for
customers – people expect to have Wi-Fi - but it also improves their tra-
vel experience through access to TfL’s real-time travel information servi-
ces. The same infrastructure can also support mobile business tools for
TfL employees, such asset inspection apps that boost the accuracy and
currency of operational data.  TfL also promotes open data feeds “to sti-
mulate the travel apps market” by encouraging third-party developers to
integrate real-time TfL travel data with other sources. 

Sites offering commercial opportunities
As well as bottom-up, incremental enhancement to infrastructure and
services, R+P+D can also provide the catalyst and mechanism for radi-
cal, top-down transformation, particularly by offering clearer proposi-
tions for external investors. As cities develop, suburbs grow, land uses
change, and functional centres shift – and land values along with them.
Transportation agencies can find they hold large sites in what have
become prime locations, providing both a space and opportunity to
drive structural change. 
Property developer Capital & Counties PLC and TfL recently established
a joint venture partnership to enable the redevelopment of Earls Court,
a substantial site that takes in the eponymous exhibition hall and TfL’s
own Lillie Bridge transport depot.  At a level above TfL, the Mayor of
London’s long term development strategy, Vision 2020 maps out 33
coordinated, large-scale, transformational “Opportunity Areas” as vehi-

cles to drive regeneration. The sites offer commercial opportunities sup-
ported by and, in many cases, partially enabled by transportation
infrastructure. Unquestionably the most significant area is the one
encompassing the Euston and King’s Cross-St Pancras stations to create
a new technology hub with 25,000 jobs, a new university campus,
1,900 homes and Google’s new billion dollar UK headquarters.  From
the perspective of R+P+D, this commercial investment and economic
growth is both encouraged by and in-part enabling substantial infrast-
ructure investment, in this example three rail mega projects (Crossrail,
High Speed 1 and 2) which will form “the UK’s largest mega rail hub”.
Crossrail, Europe’s largest rail infrastructure project, is expected to
generate £42bn ($67bn US) for the UK economy. It will expand the
capacity of London’s rail network by 10 per cent, reducing congestion
on existing services while giving 1.5 million additional people direct

fast links to the heart of the
Capital. Completed at the
end of 2007, High Speed
1 provides a dedicated
link to the Channel Tunnel,
connecting Lon don and
the UK to the continental
European rail network.
£16bn is now being inves-
ted in High Speed 2 to link
eight of the UK’s 10 large-
st cities and serve one in
five of its population. The
route will free up capacity
on existing rail and road
network for passengers
and freight, “generate
jobs and help rebalance
the economy between
north and south.”

Knowing what you own and where
Because of their interconnected nature, Smart City projects can repre-
sent a significant departure from conventional modes of working, pla-
cing new and demands on the public sector - the lead role in selling a
vision, collaboration between agencies and with the private sector, and
the potential for vast budgets and substantial change to urban environ-
ments - all of which require heightened levels of coordination, transpa-
rency and public engagement.
Since property plays such a central role it is essential to know what you
own and where. TfL recently invested in a cloud hosted property asset
register that will help it maintain a central, authoritative definition of its
holdings and share the information across TfL and other members of the
Greater London Authority. For transparency it is also important for the
public to know what assets public bodies hold, how resources are used,
and why.  TfL operates a consultation hub to gather the views of the
public on every aspect of their work, from major projects and policy, to
changes to bus routes and payment mechanisms. It also publishes infor-
mation on contracts it has let and all expenditure above £250. Soon,
this will also include details of its real estate holdings which will be
published from the corporate property asset register.

The need for information systems
Large schemes will invariably involve land and property that falls outs-
ide of current holdings and so require a significant acquisition pro-
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a screen shot of the public access view of Transport For London’s property asset register showing details of land they hold, showing land
interests around Earl’s Court.
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gramme. Land acquisition for major projects is complex and time con-
suming; securing rights over thousands of titles and interests, separating
the required portions into a new title for the scheme and disposing of
surpluses. More than just recording land holdings, organisations need
robust and efficient processes to avoid costly issues with regard to sche-
dule, budget and even the viability of a project. Information systems can
enhance the efficiency and accuracy of work and enable projects to
track progress, identify potential issues and provide transparency. 

Efficient and accurate processing of title also saves time and money.
Timely access to land for construction purposes is essential to avoid
costly downtime for civil engineering contractors.  Ensuring title is secu-
red for 100 per cent of the scheme avoids problems emerging after
and even during construction. Faster processing of title also allows sur-
plus land assets to be sold sooner, releasing capital tied-up in unwan-
ted land. The potential scale and complexity can be seen in High Speed
1, which had to process close to 7,000 land parcels in an area of
28.5 sq km (11 sq Miles) in order to secure the final project footprint
of 6.4 sq km (2.5 sq miles). The initial much larger area was necessa-
ry to secure the land for the rail corridor (existing land parcels overlap-
ping with the scheme obviously extend beyond its boundaries), but also

to manage covenants to prevent activities on neighbouring land that
could conflict with the scheme. An advanced land information system
fulfilled these requirements on High Speed 1 enabling to complete the
lease and dispose of surplus lands.  

So does the concept of R+P+D stand up?  Clearly the ‘Smart Cities’
vision is not only reliant on the interconnected operation of ICT, but
also interconnection with respect to long term vision, planning and
finance.  Perhaps its biggest challenge is encouraging a range of stake
holders (both public and private) to participate in a larger enterprise,
which they would not consider if left to themselves. This does not mean
Smart City projects are unachievable, they just need ‘Smart’ ways to
conceive, fund, manage and assess them and, as seen in Hong Kong
and London, R+P+D could enable public sector bodies to drive major
infrastructure investments. 

a graduate of the University of London, Ralph has more than 25 years’ experience in geospatial technology. During 20
years with Intergraph, his roles have spanned implementation in government, transportation and defence, business deve-
lopment in telecommunications and technical marketing. He is currently a member of Intergraph’s global marketing func-

tion, responsible for developing content and programmes. Prior to joining Intergraph, he worked in the GIS unit of
CH2MHill, supporting major infrastructure and environmental projects around the world.
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Leica Pegasus:Two
Complete Mobile
Mapping Solution

Main features
 Light sensor for auto brightness and balance control 

for image capture

 Full calibrated spherical view through optional dome 

camera to enable city modeling

 Marries imagery and point cloud data into a single 

calibrated, user-intuitive platform

 External trigger output and external time stamping 

for additional sensors

 Scanners and profi lers can be added separately, after 

purchase, and calibrated by the user

 No dedicated, modifi ed vehicles are required

 Software enables access to Esri® ArcGIS for Desktop

 Most advanced GNSS receiver leverages global 

constellations

 Capture and edit 3D spatial objects from images or 

within the point cloud

 Economical with data - balances data quantity and 

quality, with project logistics and postprocessing

Leica Pegasus:Two bounded only by your imagination – vehicle independent, 
data economical, multiple sensory platform




