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Population  

(Metropolitan  

Region)

14,031,830 (Eurostat, 2015a)

Area (Metropolitan 12,091 km2 (Eurostat, 2015b)

Region)

Income per capita US$42,390 (World Bank, 2017)

Climate zone Cfb – Temperate, without dry season,  

warm summer (Peel et al., 2007)

Large-scale mass transit projects, while consuming energy in both

construction and operations, can still achieve net emission sav-

ings over time. By taking a proactive, holistic approach that seeks

to minimize GHG emissions during all phases of construction and

operation, contributions to climate change can be reduced and even

prevented (Omega Centre, 2012). Since being approved by the UK

Parliament in 2008, Crossrail Ltd. (CRL) has worked to realize sav-

ings by institutionalizing mitigation strategies, accountability mech-

anisms, and an overall sustainable governance structure. According

to the UK Department of Transport (2007), “rail’s biggest contribution

to tackling global warming comes from increasing its capacity, so

that it can accommodate demand growth.” Crossrail is a product of

this strategy.

PROJECT SPECIFICATIONS

London’s Crossrail is a new east–west rail line that, for the first time,

will directly link London’s major financial and commercial centers of

Heathrow, the West End, the City of London, and Canary Wharf. The

line will connect Maidenhead and Redding in the west to Shenfield

and Abbey Wood (see Case Study 13.3 Figure 1) to the east with

thirty-seven stations and 110 kilometers of track, including 21 kilo-

meters of new twinbore tunnels dug deep under the City. At £14.9

billion (US$19.4b), Crossrail is the largest infrastructure project under

construction in Europe and the largest project in the United Kingdom

in more than 50 years. Crossrail is fully funded and set to start oper-

ations in 2018.

Deemed essential to London’s global competitiveness, Crossrail will

increase rail capacity by 10% and east-west capacity by 40%,

greatly alleviating severe overcrowding and already at-peak

capacity routes (Mayor of London, 2014). Poised to meet growing

Case Study 13.3 Figure 1 Crossrail RouteMap.

Source: CrossrailLTD

travel demand,1 the line is designed to be highly efficient, capa- ble

of handling 72,000 passengers per hour and 200 million riders per

year (Crossrail, 2014). Crossrail promises to cut travel times,

increase access, and improve connectivity throughout Greater

London and beyond. The UK economy is expected to benefit by “at

least £42 billion (US$54.7b) over the next 60 years” (deSilva and

Paris, 2014) through job creation and higher productivity and

property value.2 The project is expected to generate “added value”

of residential and commercial property by as much as £5.5 billion

(US$7.16b) between 2012 and 2022. Development along its corri-

dor is expected to support and accelerate an additional 57,000 new

homes and 3.25 million square meters of office floor space all within

1 kilometer of the new stations (GVA, 2012). London’s economy

alone could benefit by £1.24 billion (US$1.61b) annually (Roukouni

and Medda, 2012).

CRL will bring an additional 1.5 million people within a 45-minute

manageable commute to employment centers, including thousands

in some of London’s most deprived areas (HM Treasury, 2007).

According to the Crossrail, “97% of Crossrail related contracts are

being delivered by UK-based companies … with about 60% going to

small and medium businesses” (Crossrail, 2014).

OVERSIGHT AND ACCOUNTABILITY

Aligning with national and local climate mitigation policies CRL devel-

oped a performance-based sustainability strategy that addresses

seven sustainability themes.3 Fifteen Key Sustainability Initiatives

(KSI) translate the themes into actions with senior management

assigned to meet objectives. Initiatives associated with the theme
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to “Address Climate Change and Energy,” include minimization of

resource usage, minimization of energy use, optimization of logistics

supply chain, minimization of environmental impacts, and reuse of

excavation materials (de Silva and Paris, 2014). Indicators for each

initiative are monitored and reviewed by in-house managers, further

aiding adjustments and decision-making.

CONSTRUCTION

GHG Emissions: To meet initiatives, CRL first measured its con-

struction carbon footprint and then sought to shrink it by 8%. It is

on track to meet this target and reduce emissions by 57,000 tons of

carbon.4 Actions include fitting 73% of machinery with diesel

particle filters and utilizing cement-free concrete (Avidan, 2015;

Crossrail, 2014). Once construction is complete, the payback period

will likely be 9–13 years, after which CRL expects annual net savings

of 70,000 to 225,000 tons of CO2, largely due to the displacement

of car journeys and replacement of diesel trains on the existing net-

work (Crossrail, 2014).

1 By 2050, London’s population is expected to grow by 37% and its workforce by 29%. Tourism is expected to grow by 40% by 2022. TfL predicts “public transport trips could  

increase by 50–60% over the next decades” (Mayor of London, 2014).

2 Benefits from transport generally include travel time savings, increased speed of travel, reduced crowding, reduced waiting times, seating availability, improved safety, etc.  

(Gomez-ibanez, 2008). Estimates of Crossrail’s impact on “wider benefits,” include moves to more productive jobs, higher economic productivity, agglomeration benefits,  

increased labor force participation, and leveling of imperfect competition (Crossrail, 2011).

3 For instance, CRL’s efforts to reduce carbon emissions is in line with recommendations laid out in the UK’s 2013 Infrastructure Carbon Review, which if followed could reduce

emissions from infrastructure by 24 million tons by 2050, thus contributing to the UK’s climate change commitments. CRL also aligns with the sustainable strategies put forth by the

Department for Transport, Transport for London, and the Mayor of London.

4 CRL estimates total CO2 emissions from construction at 1.7 million tones.

Case Study 13.3 Figures 2 and 3 Wallasea Island Wild CoastProject.

Sources: Royal Society for the Protection of Birds and Geographical Association (UK)

Landfill Diversion: About 99% of excavated tunnel spoil will be

reused or recycled according to CRL. In Essex, 3 million tons have

already been delivered and are being used to build a new, 670-

hectare wetland habitat (Smale, 2015). The Wallasea Island Wild

Coast Project, developed in partnership with the Royal Society

(n.d.) for the Protection of Birds, will not only help to restore coast-

line, encourage biodiversity, and provide a buffer to rising sea lev-

els, but will also divert waste from landfills, significantly reducing

GHG emissions further, particularly methane (see Case Study 13.3

Figures 2 and 3).

.

OPERATIONS

Rolling stock and procurement requirements: CRL requires all con-

tractors to meet stringent energy-efficient standards for its new rolling

stock and applies sustainable standards throughout its entire supply

chain. Bombardier’s winning £1 billion (US$1.3b) bid to supply and

maintain CRL’s rolling stock promises to deliver lightweight trains of

only 350 tons, thereby reducing the typical amount of energy needed

to move and stop trains (Crossrail, 2014).

Station design: All stations will incorporate energy-efficient mate-

rials and products from LED lighting and presence detectors to

regenerative braking on trains whereby energy used to slow and

stop the train is captured and converted or stored for later use. The

stations are also designed to reduce energy use. Utilizing a

humpback design, trains arrive to the station on a slight incline and

depart on a slight decline, thus capitalizing on the force of gravity  

(Smith, 2015).

Large-scale urban transport projects can contribute to climate

change through their energy consumption during construction and

operations. Nevertheless, sustainable outcomes are possible, partic-

ularly when calculating offsets gained through reduced energy use,

energy efficiency, and mode shifts away from other higher GHG-

emitting forms of transport that mass transit provides. As this case

shows, it is even more likely that mega urban transit projects have

the potential to provide net environmental benefits when applying

and adhering to a holistic focus maintained throughout the life of the

project. By combining stringent procurement requirements, sustain-

able supply-chain management, diverting waste from landfills, and

using energy-efficient products and materials, CRL is working to mit-

igate its impact on climate.
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