
REDUCING RISK IN
TRANSIT PROJECTS 
Driving More On-time and 
On-budget Delivery in Canada 



"When we look at markets we make a judgement
based on project risk.  If  there are too many
unknowns,  or if  the risks being put on the
contractors are mostly out of  our control ,  we
would rather not bid and focus our efforts
somewhere else. "
 

"If  there isn’t  enough data on the project,  or if
bidders are asked to take on risks they have very

little control  over,  it  won’t  deliver value for
government.  There will  be extra costs up front

through large contingencies,  or later on through
claims,  or both."

“Every project needs to focus on getting a good
start.  Any delays or problems in that early phase
snowball  and reverberate through the project .”  

"Once a relationship starts to deteriorate it  affects
the whole project .  There needs to be focus on
driving the right behaviour on a project and

encourage and enable problem-solving.  That is
probably the most important factor around project

success."

"Decisions needs to be made quickly on site to
resolve issues and move forward.  Thousand dollar
issues can quickly become million dollar issues if
they aren’t  resolved quickly.  Deal with it  and move
on so everyone can focus on delivering the
project . "  

“Transit projects are not just about engineering
and construction any more,  the amount of
technology involved adds another level  of

complexity and risk.”

“Operations need to be factored in from day one
and integrated into planning.  There are a lot of
different skil ls  that need to be weaved together or
the project can fall  at the final hurdle.”    

F R O N T  P A G E  I M A G E  S O U R C E :  
B C  M I N I S T R Y  O F  T R A N S P O R T A T I O N  A N D  I N F R A S T R U C T U R E



What is Risk?
There are different k inds of project r isks .  These can

include more technical  r isks  re lated to the actual  design

and construct ion,  external  r isks  re lated di rect ly  to the

project in  areas such as permitt ing,  as wel l  as wider

economic r isks .  Many of these r isks  can be ant ic ipated

and avoided,  mit igated,  or  managed, and can be

al located to the group best  sui ted to manage i t  based on

their  exper ience or  abi l i ty  to dr ive act ion.  

In  an act ive global  market where there are many major

infrastructure projects being bui l t ,  as wel l  as a h igh

demand for  construct ion sk i l l s  in  less complex areas such

as condo development,  companies decide where to focus

efforts  and resources based on where they th ink they can

del iver  a project successful ly  and make a prof i t .  R isk  is  a

key factor  they consider.  Where r isk  is  uncertain ,  or  areas

of r isk  al located to industry  in  areas where they have

l i t t le control ,  i t  forces bidders to bui ld in cont ingencies

based on worse case outcomes,  or  could opt to take a

gamble and hope that r isks  do not mater ia l ize.  The

complex supply chains also mean that suppl iers  may

often bui ld in cont ingencies which further dr ives up bid

costs .  Where the low bidders win contracts ,  i f  r i sks  do

mater ia l ize,  i t  often leads to disputes and claims that

see project costs  r ise in any case.  

Why Does Risk Matter?
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RISK =
INCREASED COST
Investment in t ransi t  in  Canada is  central  to del iver ing on many of the country ’s

economic,  social ,  and envi ronmental  goals .  Large transi t  projects are among

the most chal lenging types of infrastructure to del iver .  They have a large

footpr int  with different poss ible s i te condit ions and touch a large number of

people.  The longer t imescales involved add a layer of  uncertainty in planning

and work ing with extensive networks of  suppl iers ,  and often these projects

have to be del ivered around act ive communit ies and operat ions.  To maintain

the momentum of investment i t  i s  increasingly  important to ident i fy  and

implement ways to del iver  projects more effect ively .  

Post-mortems as to why t ransi t  projects have been del ivered late or  over

budget often t ry  to lay the blame on indiv iduals ,  but the consistency of issues

and chal lenges faced in t ransi t  project del ivery points  to a need for  a change

in the system overal l .   The largest  opportunity  to have a posit ive impact on

project costs  and on-t ime del ivery is  in  ensur ing that project r isks  are

ident i f ied and addressed at every stage.

Based on research from Oxford University using 80 years
of data from around the world,  only two rai l  projects out
of every 1 ,000 were delivered on time, on budget,  and
with the expected benefits .

A study in New York showed that the poor management
and al location of risk in procurement of a transit  project
raised costs by a factor of 1 .85 against a global  project
baseline,  as bidders sought to protect themselves against
potential  future losses.

2 projects 
in 1,000

x 1.85 increase 
in cost

Drives higher bids  as bidders look to cover al l
l ikel ihoods to make a profit/protect against loss 

Bids are priced low to win but i f  r isks are
realized companies can make substantial  losses

Companies declining to bid thereby reducing
competition  and quality of f ield

Increased l ikel ihood of performance and
commercial  issues such as disputes and claims  

Degradation of relationships  that further
exacerbate project issues 

Increased chance of contract failure or
cancellation

Delays in project completion  and the start of
operations

Creates negative perceptions  of  a market that
drive up future project costs due to precedent

Creates a negative environment making it
diff icult  to attract and retain talent

Reduces the number of projects  governments
can deliver with avai lable budgets 

Increased cost or unavailabi l ity of  project
insurance

Risk Impacts



People Information Time

Fostering an environment to promote
collaboration and problem solving

Driving informed decision-making and shared
visibility of project progress

Focusing on schedule, value of early action
and enabling timely decisions

Key question for bidders: 
is it a positive environment to work in

Key question for bidders: 
is there enough information to price work accurately 

Key question for bidders: 
is there any uncertainty on timelines 

Does it drive positive, problem-solving
behaviour?
Does it build capable leaders?
Is there clear ownership and accountability
around decisions?
Does it enable people to make decisions
confidently? 
Does it encourage integration?
Does it respect and engage local stakeholders?

Does it draw on expertise and experience from
across the market and community?
Is there sufficient data and information to make
informed decisions?
Does it encourage information sharing and
enhance visibility of progress?
Is the data being used to make decisions that
are in the best interests of the project?
Is it leveraging the potential of digital tools to
communicate and collaborate? 

Is the project ready to move forward?
Has everything been done early on to
understand risks and plan around them?
Has every action been taken to put the project
in the best possible position for success
following contract award?
Does it track progress against schedules and
addressing bottlenecks?
Does it anticipate future risks, particularly where
external stakeholders are concerned?

Based on exper ience across Canada, and around the wor ld,  there are many act ions that can help better  ident i fy  r isks  ear ly  and

ensure i t  i s  wel l  handled at every project stage. There are a number of technical  r isks  that f requent ly  cause issues on major

projects that can be largely  ant ic ipated and mit igated.  These re late to areas such as ut i l i ty  re locat ions,  p lanning and

permitt ing,  and s i te condit ions with data col lect ion,  ear ly  act ion,  and mechanisms to ensure that issues have f ixed t imel ines to

provide overal l  certainty.  Beyond those technical  r isks  the project envi ronment at  different stages of the project needs to be

considered.  The greatest  opportunity  to posit ively  impact projects is  in  the ear ly  stages with st rong preparat ion to set  up the

r ight envi ronment through planning and how procurement and contract ing processes are set up.  

problems and delays early on can
reverberate through the project, it
is important to ensure that no time
is wasted and the conditions are

right for a project to hit the ground
running by focusing on the most

important work.

there are many different players
involved in project planning and
delivery, and interfaces between

those players are often the source
of issues. Driving collaboration, and
having clear governance and clearly

delegated responsibilities helps
drive problem-solving.

the operations and end users
need to be involved from the
start, to help deliver the best

value for a transit line that will be
used for decades and building in

adequate time for testing and
commissioning.
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REDUCED RISK = BETTER PROJECTS

There are also some foundational  pr inciples that should be considered around effect ively  tackl ing r isk .  Based on the work done by

the Future of Infrastructure Group i t  i s  c lear that people,  thei r  behaviours and their  capabi l i t ies have a major  impact on project

success and that processes should always focus on encouraging col laborat ion.  There can almost never be too much information

col lect ion at the start  f rom engagement and s i te analys is .  Once a project gets moving information shar ing and communicat ion

needs to be streaml ined and consistent ,  and make i t  easy for  people to understand project status and what is  required of them.

Final ly ,  t ime. T ime spent up front has an overs ized posit ive impact ,  good preparat ion is  cr i t ical  and problems detected ear ly  are

much more easi ly  resolved.  Once construct ion starts  and crews are mobi l ized on s i te delays are much more cost ly .

Getting a
good start

Working
together

Focusing on
the end goal

Reducing r isks  wi l l  have a major  impact on costs  and t imel ines.  I t  wi l l  however require a fu l l  systems-based approach.  No one

act ion alone wi l l  so lve al l  the chal lenges faced around r isk  in  major  t ransi t  projects ,  but tak ing any of the act ions below wi l l

have a posit ive impact.  Overal l ,  r i sk  should be treated as a shared responsibi l i ty ,  regardless of  del ivery model ,  with reduct ion

being the pr ior i ty .  Where r isk  cannot be avoided or  mit igated,  there should be an envi ronment that encourages al l  part ies to

work together to manage r isks  for  the benef i t  of  the project overal l .  An improved envi ronment wi l l  not only  benef i t  indiv idual

projects ,  but also provide conf idence to the market that wi l l  have a posit ive impact on bid pr ic ing.

The Future of Infrastructure Group  gathered insights from across Canada,  undertook research and assembled a
group of experts to discuss the main risk factors and the best approaches to deal  with them for the benefit  of  al l
involved.  As well  as looking at ways to deal  with specif ic technical  and stakeholder risks,  there was also a clear
need to focus on key project stages that represent an elevated risk for projects,  as well  as the key role human
behaviour and information sharing play.  Governments should work hard to build processes that encourage
collaboration,  provide visibi l ity of  project progress,  enable quick and informed decision-making,  and foster a
shared problem-solving mindset.
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SITUATION IN CANADA:
THE IMPACT OF RISK ON 
PROJECT DELIVERY
Canada is  making up for  lost  t ime with major  rai l  projects

planned,  announced,  or  under construct ion across the

country .  Ontar io alone has committed $70.5 bi l l ion to

transi t  investment over the next 10 years ,  Quebec is

expected to spend $41.2 bi l l ion in the same per iod.  In  the

west Alberta has committed $3 bi l l ion to l ight  rai l  projects

in Calgary and Edmonton over the next three years with

major  plans for  regional  and intercity  rai l .  In  Br i t ish

Columbia the provincial  government has committed $3.7

bi l l ion to t ransi t  infrastructure over the next three years.

Vir tual ly  every major  c i ty  across Canada is  expanding their

rai l  network of  l ight  rai l ,  subways,  or  commuter rai l .  These

investments wi l l  be t ransformational  for  the cit ies and are

cr i t ical  to accommodate the rapid populat ion growth of

Canada as wel l  as economic,  social ,  and envi ronmental

pol icy goals .  

Investment in rai l  infrastructure can play a s ignif icant ro le

in unlocking development of housing,  helps to attract talent

and businesses looking to invest ,  and can transform cit ies

and regions.  Governments recognise the importance of

investment in th is  key infrastructure,  but the economic

instabi l i ty  of  the last  few years compounded by supply

chain issues has dr iven up pr ices for  projects.  Inf lat ion has

caused s ignif icant chal lenges for  the construct ion sector

overal l ,  with costs  of  mater ia ls ,  equipment and labour

eat ing away at overal l  budgets.  Projects in  the publ ic

sector  have seen pr ices r ise further as companies make

their  decis ions about what work to pursue in a busy market

and factor  in  project r isk ,  and the t ime and resources

needed for  the procurement process.

There are s ignif icant chal lenges around del iver ing major

transi t  projects successful ly  on t ime and on budget.

Research from the Univers i ty  of  Oxford,  based on 80 years

of data from around the wor ld,  shows only  two rai l  projects

out of  every 1 ,000 were del ivered on t ime,  on budget,  and

with the expected benef i ts .  This  points  to a systemic issue

that needs to be addressed. There are many reasons behind

this ,  not least  opt imism bias which sees pr ices

underest imated and insuff ic ient up-front planning to secure

necessary approvals  f rom government with in t ight e lectoral

t imel ines.  I f  a project is  not based on a sound business

case and robust ,  ev idence-based approval  process ,  and

real ist ic assessment around r isk ,  i t  can see a project facing

an unreal ist ic budget and schedule f rom the start ,  and

forced to start  construct ion before adequate preparat ion

has been done. F IG produced a report  that out l ines the

seven fundamentals  of  a good infrastructure market.

The complex nature of these massive infrastructure projects ,

the mult i tude of stakeholders ,  and the sheer scope of issues

that can ar ise,  make i t  d iff icult  enough to successful ly

del iver  a project on t ime and on budget.  Fortunately ,  there

are many opportunit ies to ident i fy  and tackle project r isk  for

the benef i t  of  government budgets and companies bottom

l ines.

Project exper ience points  to the need to rethink how we

manage r isk  in  planning,  procur ing,  and del iver ing major

infrastructure projects.  The sheer complexity  and volume of

issues faced on these projects point  to the need for  a

systems-based approach to improving the success rate.  This

requires a concerted focus on the overal l  system with a

methodical  approach to ident i fy ing and address ing r isks ,

and creat ing an envi ronment that enables people to work

together to reduce them. After  a chal lenging per iod for

del iver ing major  t ransi t  projects recent examples in Canada

point  to a br ighter  future,  with the Réseau express

métropol i tain in Montreal ,  the Union Stat ion Enhancement

Project in  Toronto,  and Egl inton Crosstown West Extension

also in Toronto showing a way forward.  

CASE STUDIES
As part  of  th is  project ,  F IG looked at the lessons learned on

specif ic projects in  tackl ing r isk .  These case studies examine how

good pract ices can be used across different types of del ivery

model .

Eglinton Crosstown West Extension,  Toronto :  the project is

being del ivered in packages leveraging different procurement

models .  I t  uses incent ive mechanisms smart ly  and has taken a

di l igent approach to proact ively  address ing r isk .

1 .

Union Station Enhancement Project,  Toronto :  involves complex

work to upgrade platforms and tracks in a l ive envi ronment and

is  being del ivered us ing an al l iance model .  Many aspects ,

part icular ly  around behaviour ,  could be appl ied across al l

projects.

2.

Réseau express métropolitain,  Montreal:  del ivered us ing a

unique structure where the province’s  pension fund took on the

role of planning,  f inancing,  execut ing and operat ing the t ransi t

l ine.  The organizat ion introduced a number of innovat ions to

reduce project r isk  including providing certainty around

permitt ing t imel ines.

3.

Surrey-Langley Skytrain,  Surrey:  th is  extension to the network

was based on foundations of  st rong engagement with the market

and local  communit ies to determine the best  approach,  and

incorporated r isk  workshops upfront ,  with reports  avai lable

onl ine to show how input was incorporated into planning.  

4.
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AVOID
Take the risk out of the project by different

routes, alternative designs, or different materials
for example

MITIGATE
Reducing the risk by undertaking early work,

advancing permitting, or providing legal
backstops to provide timeline certainty

ALLOCATE
Transfer risk to the group best placed to manage

it based on their expertise and their ability to
impact it

MANAGE
Plan for risks that may be difficult to control or

have a relatively low impact by planning
contingencies
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A WAY FORWARD:
UNDERSTANDING AND 
ADDRESSING RISK
Large and complex t ransi t  projects require a di l igent approach to ident i fy ing and managing r isks  that underpins al l  projects at

every stage. Whi le different procurement models  may be better  su i ted for  different types of projects and their  unique local

considerat ions,  r isk  is  a constant that must be addressed regardless.  There are opportunit ies to take best  pract ices f rom

different procurement models ,  and different projects ,  and apply them more widely .

Tackl ing project r isk  would benef i t  government,  industry ,  and communit ies l iv ing through construct ion.  The solut ion to handl ing

r isk  cannot be too rel iant on al locat ing i t  to others ,  part icular ly  i f  these r isks  are unclear ,  potent ia l ly  hard to control ,  or  diff icult

to quant ify .  Project teams need to di l igent ly  ident i fy  and quant ify  r isk  f rom the start ,  f ind smart  ways to work together to deal

with these r isks ,  and restr ict  the impact they could have on project del ivery ,  and f inal ly  ident i fy  who is  best  su i ted to manage the

r isk .  

These r isks  are often exacerbated by the abi l i ty  or  conf idence to make decis ions on s i te quick ly  and move on with project work.

Unbalanced contracts that push r isk  to one party and budgets that do not consider the cost  of  r isk  can set up a project for

fai lure.  Empowered decis ion-making and a shared commitment to problem-solv ing help to maintain a posit ive work ing

envi ronment and good relat ionships for  the benef i t  of  the project.  I f  i ssues cannot be resolved on s i te there must be strong

governance to reach decis ions with in specif ied t imel ines,  and where there are disagreements ,  d isputes should be resolved

quick ly ,  fai r ly ,  and proact ively .

Options for Handling Risk

Many r isks  can be ant ic ipated in advance,  providing

a basis  to most effect ively  handle i t .  Many

organizat ions wi l l  rev iew r isk  up front and assess i ts

probabi l i ty  of  being real ized,  and the sever i ty  of

impact i f  i t  were.

The most effect ive way to tackle r isk  is  by avoiding i t

or  mit igat ing i t  up front by work ing together through

ear ly  engagement with industry  to come up with

different design and construct ion opt ions for  the

project overal l .  With large and complex projects th is

is  not always poss ible.  R isk  al located to an

organizat ion better  placed to manage i t  i s  an

effect ive approach i f  there is  suff ic ient information

and f lex ibi l i ty  to resolve r isks  creat ively ,  and al l

part ies can st i l l  p lay a posit ive ro le for  the benef i t  of

the project.  In  some cases r isks  have to be accepted

and appropr iately  managed through cont ingency

planning.  

There are also a range of tools  and technologies that

offer  huge potent ia l  in  dr iv ing more v is ib i l i ty  and

col laborat ion in address ing r isk .  R isk  is  however

dynamic,  and the strategy should adjust  over t ime to

ref lect the changing nature of the project and

emerging or  ret i red r isks .



Description Major Concerns Solutions

Utilities

Electricity and telecommunications cables, water
and wastewater pipes, and gas lines all run

beneath the ground and in some cases these
utilities may have been constructed decades ago
and their mapped locations inaccurate. Utilities
usually have to be relocated to accommodate

transit construction, and priorities and workload for
these third-party companies can lead to delays.

Inaccurate or absent location data
Volume of utilities present
Multiple owners of utilities
 Ability of utility companies to undertake
work quickly
Lack of resources for work

Quality data on existing locations
Underground asset maps
Early works and relocations
Budget set aside for utilities companies
Hard mandated deadlines for utilities to complete work
Overall project agreements with utilities

Geotechnical 
and site 

conditions

Underground conditions can be mapped but it is
very hard to be totally sure of the true site
conditions before shovels go in the ground.

Different conditions or contamination can present
challenges that require remedial actions or

alternative approaches.

Quality and accuracy of data
 insufficient data
Unexpected underground conditions
Potential site contamination

Comprehensive baseline data based on industry
engagement
Process to request additional borehole data or pool
additional data gathering in high risk areas
Set percentage expectations on site conditions 
Specific requirements around claims and relief
Mitigation plans and design alternatives

Municipal 
planning and 

permitting

Projects need to secure a variety of permits from a
variety of government ministries, municipal or

regional governments, and other parties. Often
these teams and processes are under-resourced or
not well suited to complex infrastructure projects.

Visibility of requirements 
Capacity and experience of municipality
 Resubmittals of documentation
Porous and lengthy timelines

Province/city level agreement as condition of funding 
Mapping all requirements
Budget set aside for municipalities
Hard deadlines for approvals
Progressing permitting pre contract award 
Introductions from owner to relevant municipal
contacts

Environmental
assessments

Despite the environmental benefits of transit,
projects have an impact on the natural environment

and can require approvals and permits from
different levels of government and agencies with
often unclear timelines and can require additional

approvals if designs or plans change.

Multiple, sometimes overlapping regulators
Changes to environmental regulations
Unclear requirements
Resubmittals and appeal process
Porous and lengthy timelines
Used as a way of delaying projects

Proactive environment plan
Early action on landscaping and environment
mitigation along route
Progressing environmental assessments pre contract
award 
Providing adequate scope and flexibility to capture
potential project changes
Clear identification of permits required, how to obtain
them, and timelines involved 
Rapid assessment framework New South Wales

Site 
access

Delays in accessing work sites and laydown areas
prevent work from physically taking place. These

delays can come from the need to purchase
property for right of ways or requirements to wait

for certain times of year to prepare sites for
construction.

Delayed access to property to conduct
work
Expanded requirements around live
corridors
Negative local community sentiment
Complex, fragmented ownership
Length of appeal process

Advanced expropriation of properties
Clear requirements and certainty around site access
for live corridors
Establish real estate protocols and land valuation
principles
Site preparation work
Comprehensive community engagement plan 
Legal certainty as backstop

Community 
and 

stakeholder

Local residents, local businesses, commuters,
community groups, media and local government all
have the ability to directly impact project timelines,

or can amplify and escalate other issues already
faced.

Gaps in early engagement around project
options
Lack of input truly representative of
community
Overall project fatigue or lack of trust
Localized opposition to construction
activities
Lack of information sharing or perceived
mistreatment
Escalation of risks in other areas

Social and economic impact study
Good neighbour policy and dedicated stakeholder
leads
Community benefits framework that supports project
goals
Broad-based community engagement and
multichannel outreach
Responsive, two-way communications demonstrating
consideration of input
Incentives and KPIs for reduced disruption of key
project elements that involve eg road closures

Supply 
chains

Delays in materials and/or equipment can have a
domino effect on the overall project schedule.
Supply and costs became highly unpredictable
through the pandemic and in its aftermath and

there remain challenges in managing supply chains
that are both complex and extensive.

Cost volatility of key materials and
equipment
Unavailability of and delays in materials,
equipment, or services
Lack of suppliers for key equipment,
materials, or services
Coordination across supply chain

Long-term planning and sequencing of projects
Early purchase of critical equipment
Supply chain resilience plan and scenario planning
Local supplier engagement and qualified vendor lists
Indexation on materials with remedies if costs go
outside agreed range
Incentives to manage cost rises and flexibility to
innovate around approach

Labour 
and skills

Transit projects require a lot of skilled workers and a
number of specialist skills, the unavailability of

workers at key points in time can have schedule
impacts and also drive up costs for in-demand

roles.

Shortages of specialist in-demand skills
Shortages of labour
Busy, competitive market

Skills development program
Policy incentives to take on and train new workers
Expedited entry for in-demand workers
Focus on measures to save time and improve
productivity
Use of digital tools to reduce errors, plan better

Safety 
and 

certification

Before trains can run and accept passengers on a
new line, projects need to undergo rigorous safety

testing and secure certifications both on track, with
equipment, and in stations for areas such as fire

safety.

Multiple certificating bodies and complex
environment
Compressed timelines for testing and
commissioning 
Lack of integration with overall project
delivery

Map out all safety certification requirements
Use digital modelling to identify and address safety
concerns through design
Early involvement of safety and certification expertise
Advancing work towards testing and certification early
during project

THE USUAL SUSPECTS
Based on experience across multiple transit  projects,  there are categories of mainly technical  or market risks involving
third parties that feature prominently with projects.  These risks can ebb and f low with new risks emerging such as
market capacity and inflation.  They need special  attention and include the fol lowing main categories,  along with a l ist  of
potential  solutions:  



Building the Right 
Project Environment

Project success is often shaped very early through how procurement and contract documents are crafted, and how the market and
community is engaged around the project to identify risks and tapping into the collective project wisdom to best handle risks.

Getting a 
Good Start

Working 
Together

Focusing on 
the End Goal

There is a lot of work that goes into
project planning by government agencies,
then through procurement as the contract
is awarded it is important that momentum
is not lost. Delays early on can reverberate

through the project.

There are very few risks that do not require
some degree of support to manage or

resolve, and without good communication
and working together collaboratively to
solve issues, successful project delivery

becomes infinitely harder.

The project will be judged as a success
when trains are rolling with passengers,
and considering the operations early will
provide enough runway for testing and

commissioning. All good work is forgotten
if the train does not start carrying

passengers.
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TACKLING RISK AT EVERY STAGE
Risk is  dynamic,  i t  evolves as a project moves forward,  with heightened r isk  around transi t ion points  in  the project.  The

journey of a project resembles a re lay.  A re lay quartet  would be nowhere without having the r ight preparat ion.  Once

the race begins i t  can be lost  with a bad start ,  there is  heightened r isk  around transi t ions which requires team

cohesion,  and al l  the good work can be forgotten i f  there is  a stumble on the f inal  leg.

Based on the workshop,  survey feedback,  case studies ,  and research there are four  cr i t ical  areas for  focus that can

signif icant ly  reduce overal l  project r isk .  Bui ld ing the r ight project envi ronment,  gett ing a good start ,  work ing

col laborat ively ,  and focusing on the end goal .  These form the basis  for  the report  below along with examples of how

projects have introduced tools  to help address these r isk  areas.

1

432



BUILDING THE RIGHT
PROJECT ENVIRONMENT

The potent ia l  to impact a project ’s  outcome is  greatest

at the ear l iest  stages.  Gather ing as much project data

and input as poss ible helps provide a fu l l  p icture on

overal l  r i sk  to guide plans and give the market more

conf idence. Having a clear stage-gate approach to

project development would ensure that a project only

proceeds to the next stage when there is  adequate

data and suff ic ient progress in design and other

preparatory work.  

The Premier of  New South Wales in Austral ia set  out a

l ist  of  expectat ions for  large complex infrastructure

projects with a focus on procurement.  This  included

looking at de-r isk ing preconstruct ion,  gett ing the r ight

procurement approach,  and reducing costs and

shr ink ing t imel ines for  procurement.  This  formed part  of

the state’s  overal l  commitment to improving the work ing

envi ronment in infrastructure through the 10 Point

Commitment to the Construct ion Sector .  This  type of

intervent ion from the top levels  of  government sets a

clear level  of  expectat ion across infrastructure projects

that f i l ters  down to the project level  and ul t imately

bui lds on best  pract ices.  I t  a lso recognizes the need to

address some of the more entrenched issues and

behaviours that enable r isks  to prol i ferate and be

real ized on projects through pol i t ical  or  senior

government leadership and direct ion.

Having as detai led a v iew as poss ible of on-s i te condit ions ,

ut i l i ty  locat ions,  and potent ia l  r isks  f rom the start  provides

certainty for  bidders on what they are pr ic ing,  but also

provides a platform to address those r isks  proact ively .

Creat ing a dynamic and transparent r isk  register  is  a

cr i t ical  ear ly  step that can provide a basis  for  everyone

involved to work towards de-r isk ing the project as much as

poss ible for  the benef i t  of  al l ,  or  f ind the best  ways to

handle the r isk .  This  register  should be used from day one

and frequent ly  updated.  
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Clear Information

1
Clar i ty  around ant ic ipated r isks  provides a basis  for  cost ing

of those r isks  and helps determine how best  to avoid,

mit igate,  a l locate,  or  manage them. High r isk  project

elements should be treated in a way that provides

incent ives for  both part ies to work together to f ind

solut ions.  Across the fu l l  spectrum of r isk  there should be

some incent ive to encourage coordinat ion to resolve issues,

there are very few issues that can be resolved without the

support  of  the other party involved.  

Projects with th is  degree of complexity  must be bui l t  on a

digital  foundation to ensure that there is  t rue coordinat ion

and that r isks  can be better  ident i f ied and modeled.

Stor ing project information across mult ip le f i les and

formats ,  with mult ip le vers ions,  makes i t  near impossible to

ident i fy  how r isks  develop over t ime and how they can be

effect ively  handled.  The UK put in place a requirement that

government projects ut i l ize Bui ld ing Information Model ing

and Quebec is  a lso introducing s imi lar  requirements.

Act ively  engaging with the market and key project

stakeholders can help to further ident i fy  r isks  much ear l ier .

I t  provides a platform to draw on the col lect ive expert ise of

companies through the infrastructure supply chain to help

adapt and adjust  p lans to address and reduce r isk  in  the

project f rom the start .  Market engagement can help

determine the most appropr iate del ivery model  or  models

based on the s ize,  complexity ,  and unique character ist ics

of the project ,  and how best  to package the project.  I t  a lso

helps to draw out what data would be most helpful  to

companies in accurately  pr ic ing the work or  where greater

detai l  would benef i t  the project overal l .

Local  community  input is  a lso extremely important to help

shape plans ear ly  to l imit  the local  impact and ensure that

projects y ie ld the largest  benef i t  for  those communit ies.

People l iv ing in the area,  businesses operat ing there,  local

publ ic and community  serv ices,  and people needing to

travel  through the area should al l  be a focus.  Engagement

needs to be representat ive of the community  us ing different

methods to reach a wider audience,  and transparent ly

report ing back what was heard and how i t  is  being factored

into plans.  

Market & Community
Engagement

https://arp.nsw.gov.au/m2021-10-procurement-for-large-complex-infrastructure-projects/
https://arp.nsw.gov.au/m2021-10-procurement-for-large-complex-infrastructure-projects/
https://www.infrastructure.nsw.gov.au/media/bg0npvoz/10-point-commitment-to-the-construction-industry-final-002.pdf
https://www.infrastructure.nsw.gov.au/media/bg0npvoz/10-point-commitment-to-the-construction-industry-final-002.pdf


The pandemic spurred innovat ion in community  engagement

with more v i r tual  solut ions being deployed. The lessons

learned from the deployment of  v i r tual  solut ions show that

this  a l lows cohorts  that were not able to connect with

previous community  engagement efforts  to be heard.

Deploying v i r tual  solut ions in conjunct ion with more

tradit ional  methods can broaden the reach of these efforts

and al low for  more real  t ime engagement.

Given the s ize of these projects and the different sk i l l sets

involved i t  makes sense to break these projects up into

packages.  Ear ly  involvement f rom contractors ,  designers ,

suppl iers ,  and operators can help guide the approach.

Different procurement models  can be used for  dist inct

parts ,  but i t  adds extra emphasis  on the need for  a st rong

integrat ion ro le.  Regardless of  del ivery model  chosen

though,  there are good pract ices that can be appl ied

across any project that can reduce r isk .  For  major  complex

projects contract ing author i t ies should be wary of  us ing

models  that re ly  on lowest cost  as the pr imary select ion

cr i ter ia and should look at e lements such as overal l  value,

exper ience,  and pr ior  performance.  

There has been a growing use of col laborat ive behavioural

assessments in procurement to select a bidder.  The overal l

evaluat ion cr i ter ia set  the tone for  the project ,  and i f  cost

is  the overr id ing select ion cr i ter ia i t  can encourage a race

to the bottom and impact ongoing relat ionships between

owner and contractor  and r ight through the supply chain.

An unreal ist ical ly  low bid pr ice can dr ive winning bidders

into looking at making more claims or  squeezing their

suppl iers  to make up gaps in budgets that can be to the

detr iment of  the project overal l .  Procurements that

encourage innovat ion and focus on outcomes and value

over costs  set  a platform for  more col laborat ive behaviour

that wi l l  u l t imately  benef i t  the project.

Contractual ly ,  the t reatment of  r isk  must  be fai r  and

balanced with a focus on col laborat ion and a jo int

responsibi l i ty  to work towards successful  project del ivery

and operat ions.  Complex,  lengthy,  bespoke contracts

create legal  uncertainty and can contr ibute to hampering

decis ion-making.  Greater consistency across contracts

reduces the need for  legal  opin ions around day-to-day

operat ions and communicat ions,  and helps bui ld t rust .
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Contract ing language needs to be clear around information

requirements around potent ia l  c laims to reduce grey areas

and enable c laims to be quick ly  resolved.  For the Egl inton

Crosstown West LRT there was a basel ine with percentage

ranges for  expected contaminat ion to provide greater

certainty.  They were also more prescr ipt ive up front on

what information was required to ensure that i f  any

unexpected condit ions were found a claim could be

resolved quick ly .

Smart  contracts should look to promote and reward

information shar ing,  and incent iv ize behaviours that add

value to the project ,  whi le penal iz ing those that create

issues that h inder others.  Cont ingencies can be used as a

carrot  and provide a foundation for  gain share mechanisms

that encourage contractors to come forward with solut ions

to problems rather than rely ing purely  on cont ingencies to

cover costs .

Governments are increasingly  bui ld ing legis lat ive

envi ronments that encourage t imely decis ion-making in key

areas around permitt ing,  envi ronmental  assessments ,

ut i l i t ies ,  and land appropr iat ion.  This  helps provide a

backstop and ensure that the wider project benef i t  i s  an

overr id ing considerat ion.  There should also be

considerat ion for  reduced approval  t imel ines for  th ings l ike

envi ronmental  assessments for  publ ic sector  projects that

have clear ly  demonstrated the overal l  benef i t .    

There also needs to be proact ive efforts  on the part  of  the

publ ic and pr ivate sector  project del ivery teams to address

legit imate project concerns that may re late to

envi ronmental  or  community  impact.  Comprehensive

envi ronmental  p lans and community  commitments should

form a core part  of  overal l  project approach to design and

construct ion.

Municipal i t ies that wi l l  benef i t  most f rom these projects

should also commit  resources to necessary permits  and

approvals  as a condit ion of project funding as is  the case

in Br i t ish Columbia where support ive pol ic ies agreements

set c lear expectat ions around responsibi l i ty  of  the

municipal i ty  up front.  Where there is  a lack of local

municipal  capacity  or  special ist  knowledge there may be

scope for  a hybr id municipal-provincial  body to support

with necessary approvals  for  large,  complex projects.  For

ut i l i t ies upfront agreements can ident i fy  mutual

expectat ions and opportunit ies around areas such as power

supply for  equipment and systems and be backstopped by

government requirements to act with in reasonable

t imeframes.  

Procurement Strategy

Smart Contracting

Government Backstop



DESCRIPTION EXAMPLES

Stage-Gate Project
Approval Process

Ensuring that investigations provide adequate information, that designs are
sufficiently well progressed, and that permits and assessments suitably well

progressed will all help significantly reduce project risk by ensuring a project can
only advance when it is ready

A standard project delivery process is used in the UK including managing
political announcements; New South Wales in Australia has a clearly

articulated stage gating process for project announcements

Enabling 
Legislation

Enabling legislation provides more certainty to ensure that major projects, that are
beneficial to wider society, can be built without unnecessary or unreasonable

delays. Legal clarity, providing fixed timelines and ability to enforce action as a
backstop in critical. This is particularly helpful in areas such as permitting,

environmental assessments, utility relocations, land purchases

Ontario’s Building Transit Faster Act and Quebec’s Acceleration of
Certain Infrastructure Projects Act both provide necessary tools to ensure
that there are legal backstops that provide greater time certainty for the

project 

Digital by Default
Delivery

Providing a digital foundation for the project through Building Information
Modeling helps to ensure all those involved in the project are on the same page
and it can also help identify issues far earlier than would otherwise be the case.

Increasingly governments are placing BIM mandates on infrastructure projects over
a certain size

CDPQ Infra used Building Information Modelling for its 67km Réseau
express métropolitain in Montreal. It allowed 800 people working across
different disciplines to develop their plans and identify potential clashes
early in design. Some jurisdictions such as New South Wales are including

BIM capability in procurement criteria and Quebec has laid out a
roadmap for BIM adoption

Upfront Project 
Data Collection

Provide a clear picture of project status, local factors and helps to determine all
the potential risks around the project to help inform project planning and gather

ideas from the market on what data is missing and how to approach potential risks

The Department of Treasury and Finance Victoria and the Office of
Projects Victoria (Australia) produced Project Development and Due

Diligence Guidelines, clearly outlining the expected level of information
collected before a project can proceed to the next stage

Early Community
Engagement and

Report

Early community engagement helps identify desired outcomes, potential project
pain points, and community priorities. It also helps tap into key local stakeholders
for insights and planning. This should be captured in a report on what was heard

and how it will be incorporated in design and planning.

Melbourne’s Level Crossing Removal Project put a heavy emphasis on
community engagement as part of program design from the start. Major

projects in British Columbia start with a comprehensive engagement
process and transparently report on what was heard. As did REM in

Montreal which also had a community charter at the centre of its work.

 Market Engagement
and Report

A market workshop builds awareness of risk around the project and promotes
approaches to de-risk as much as possible through the supply chain, as well as

ensuring issues raised are adequately addressed to attract strong bidders

Sydney Metro’s project risk workshop with industry, to create alignment,
and reporting “what we heard” to explore risks and alternatives (scope,

packaging, contracting, design, innovations). BC also publishes reports on
market engagement

Early Risk
Identification 

Started early in the project and regularly updated this comprehensive list of risks
would identify, cost, and support a strategy to tackling risks, as well as allocating

associated roles for accountability, and tracking when risks can be retired

A comprehensive risk register (including milestones where risk is elevated)
is used for identification and assessment of risks by Infrastructure

Australia. BC publishes a risk report for major projects after conducting
workshops and analysis as a benchmark for planning

Project Procurement
and Packaging

Based on market input and project characteristics, a standard process to
determine the best approach to splitting up contracts and the most suitable

procurement model to deal with risk would help provide confidence to the market
and ensure decisions on how to structure the procurement are taken in the best

interests of the project

New South Wales produces guidelines on selecting procurement models
with key features of models, list of client/contractor capabilities for each
model, and guidance on which is best suited to optimise outcomes, meet
technical requirements and handle specific risks. Sydney Metro also uses
industry engagement to guide procurement and packaging approaches.

Infrastructure BC also took a similar approach for the Surrey Skytrain

Procurement
Evaluation Criteria

Selection should avoid putting too much emphasis on cost and heavily factor in
other considerations such as value, experience, innovation, prior performance, and
behavioural characteristics. Certain traits are critical in delivering highly complex
projects in a successful way and it is important that project leaders in both the

government and industry can work together collaboratively

The UK’s Construction Playbook provides guidance on how to effectively
use evaluation criteria to drive more positive project outcomes with an

emphasis on areas like lifecycle value, outcomes, and performance.
Collaborative behaviour assessments were used as a way to assess team

suitability on the Union Station Expansion Project in Toronto

Contracts that
Encourage

Collaboration

Contracts should be simple, easy to navigate, use plain language, and designed to
encourage collaboration. They should have an emphasis on open communications,

information sharing, and include incentives to jointly overcome issues. An
independent review of contracts can also ensure they are balanced and designed

to support project outcomes over legal protection or favouring one party over
another

Eglinton Crosstown West used the budgeted contingency as a gain share
mechanism to encourage problem solving across the project. The NEC

suite of contracts has been widely adopted around the world to provide
consistency and encourage collaboration. Network Rail’s Dispute

Avoidance Process also includes a contract review to take out elements
that could drive disputes

Project 
Environment Plan

An environment plan helps ensure that the project proactively addresses legitimate
environmental concerns, demonstrates overall environmental benefits and provides
adequate safeguards and highlights positive commitments to replacing any trees

removed for example

The Réseau express métropolitain in Montreal put a robust environment
plan at the heart of its approach which helped get ahead of many of the

issues of concern around the project’s impact. The environmental
assessment was also flexible enough to allow for more innovation while

delivering environmental protection

Community 
Benefits Plan

Reporting back on priorities raised by local communities and mapping out
mitigation measures, this focuses on promoting economic, employment, and

training opportunities for local community and businesses to help build broad-
based support for the project 

Crossrail in the UK saw requirements on community relations were a
condition of approval from Parliament and an extensive program,

including an emphasis on developing skills and providing opportunities for
suppliers

Municipal
Agreement

A municipal agreement sets out expectations on resourcing, key contacts,
response times, meeting schedules and scope, and any other areas that would

reduce risk of delays and disruption for local communities

In BC supportive policy agreements set clear expectations of how the
municipality will do everything in its power to ensure the project is a

success and ensures interests are aligned

Utility 
Agreement

Sets out clear shared expectations on timing and notices around work, as well as
setting out potential for any longer term partnership opportunities for providing

power for vehicles for example

Ontario signed a Memorandum of Understanding with utilities including
Toronto Hydro, Hydro One and Enbridge around priority transit projects

BUILDING THE RIGHT PROJECT ENVIRONMENT
Project success is  often shaped very early through how procurement and contract documents are crafted,  and how the
market and community is  engaged around the project to identify risks and tapping into the collective project wisdom to
best handle risks.
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https://ipa.blog.gov.uk/2020/09/23/improving-major-project-delivery-the-project-initiation-routemap/
https://www.canada.ca/en/treasury-board-secretariat/services/information-technology-project-management/project-management/guide-project-gating.html
https://www.ontario.ca/laws/statute/20b12
https://www.legisquebec.gouv.qc.ca/en/document/cs/A-2.001
https://www.legisquebec.gouv.qc.ca/en/document/cs/A-2.001
https://www.atkinsrealis.com/en/projects/reseau-express-metropolitain
https://www.atkinsrealis.com/en/projects/reseau-express-metropolitain
https://www.infrastructure.nsw.gov.au/media/hove4pvs/infr9595-procurement-guidelines-final-web-002.pdf
https://www.sqi.gouv.qc.ca/BIM-PCI/Pages/default.aspx
https://www.dtf.vic.gov.au/sites/default/files/document/Project%20Development%20and%20Due%20Diligence%20Guidelines.DOCX
https://www.dtf.vic.gov.au/sites/default/files/document/Project%20Development%20and%20Due%20Diligence%20Guidelines.DOCX
https://bigbuild.vic.gov.au/projects/level-crossing-removal-project/benefits/community-engagement
https://bigbuild.vic.gov.au/projects/level-crossing-removal-project/benefits/community-engagement
https://engage.gov.bc.ca/app/uploads/sites/756/2023/11/20220711-FRTP-SummaryOfEngagement-FINAL-1.pdf
https://engage.gov.bc.ca/app/uploads/sites/756/2023/11/20220711-FRTP-SummaryOfEngagement-FINAL-1.pdf
https://rem.info/en/under-construction/commitments-charter
https://www.sydneymetro.info/sites/default/files/2021-09/Sydney_Metro_Industry_Briefing_December_2018.pdf
https://www2.gov.bc.ca/assets/gov/transportation-infrastructure-projects/surrey-langley-skytrain/july-announcement-2022/business-case-and-appendices/appendix_h_market_sounding_report_redacted_final.pdf
https://www.infrastructureaustralia.gov.au/infrastructure-risk-dashboard
https://www2.gov.bc.ca/assets/gov/transportation-infrastructure-projects/surrey-langley-skytrain/july-announcement-2022/business-case-and-appendices/appendix_f_-_project_risk_report_redacted_final.pdf
https://www.infrastructure.nsw.gov.au/media/hove4pvs/infr9595-procurement-guidelines-final-web-002.pdf
https://www.sydneymetro.info/sites/default/files/2021-09/Sydney_Metro_Industry_Briefing_December_2018.pdf
https://www2.gov.bc.ca/assets/gov/transportation-infrastructure-projects/surrey-langley-skytrain/july-announcement-2022/business-case-and-appendices/appendix_e_procurement_options_report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1102386/14.116_CO_Construction_Playbook_Web.pdf
https://issuu.com/ciqs/docs/constructioneconomist_summer_2023_pdf/s/28747996
https://www.neccontract.com/projects
https://www.neccontract.com/projects
http://constructionblog.practicallaw.com/from-cap-to-dap-developments-in-dispute-avoidance/#:~:text=Network%20Rail's%20Dispute%20Avoidance%20Panel&text=Unlike%20the%20CAP%2C%20where%20the,areas%20where%20disputes%20could%20arise.
http://constructionblog.practicallaw.com/from-cap-to-dap-developments-in-dispute-avoidance/#:~:text=Network%20Rail's%20Dispute%20Avoidance%20Panel&text=Unlike%20the%20CAP%2C%20where%20the,areas%20where%20disputes%20could%20arise.
https://rem.info/en/environment
https://rem.info/en/environment
https://learninglegacy.crossrail.co.uk/documents/implementing-project-community-relations/
https://vancouver.ca/files/cov/2022-05-18-broadway-subway-supportive-policies-agreement.pdf
https://news.ontario.ca/en/statement/55850/province-working-with-utilities-to-improve-coordination-for-priority-transit-projects


GETTING A 
GOOD START

One of the highest  r isk  phases for  a major  project is  the

t ime between contract award and work start ing.  Momentum

can be lost  and issues in th is  phase can snowbal l  and

reverberate through the project.  Procurement can run for

years ,  dur ing that t ime progress can be made in key areas

to de-r isk  the project as much as poss ible,  but special

focus needs to be placed on the handover as the project

team starts  construct ion.

Clar i ty  and information of project br iefs  are important in

providing a sol id basis  for  project teams to h i t  the ground

running with a good understanding of the s i tuat ion and

chal lenges faced. A process that enables bidders to

request information that would benef i t  the project helps to

f lush out shared concerns into the open ear ly  on.

Given the s ignif icant r isk  posed by ut i l i t ies ,  i t  has become

standard pract ice to undertake th is  work before contracts

for  construct ion work are awarded. This  helps to uncover

any issues and avoid s i tuat ions where unexpected,  complex

issues have knock on effects that can delay construct ion

work.  Another area is  s i te preparat ion.  

Clear ing land in advance enables construct ion teams to

come in ,  without having to wait  for  a nest ing season to end

for example,  which may force them to wait  months before a

tree can be touched and can delay work start ing.  I f  lands

need to be appropr iated too th is  is  a h igh r isk  to leave unt i l

construct ion starts  given the major  personal  impact i t  has

on the indiv iduals  involved.  Ear ly  and potent ia l ly

chal lenging enabl ing work can also be considered as

separate contracts.  

More complex projects are also increasingly  incorporat ing a

development phase,  or  carv ing out a per iod for  value

engineer ing.  This  a l lows the owner to work c losely  with

designers and contractors to advance the design and

ident i fy  and reduce r isks  through smart  design or

alternat ive construct ion methods.
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Through procurement and around f inancial  c lose there is

work that can maintain project momentum and ensure the

project has been taken as far  along as i t  can be,  and as

many r isks  as poss ible are addressed,  before being handed

over for  construct ion to begin.  Publ ic sector  owners are

often better  placed to l ia ise on areas that require

government approvals  such as municipal  permitt ing and

envi ronmental  assessments for  example.    

Staged contractual  measures that provide budget and

enable the selected bidder to order important equipment

and start  ear ly  mobi l izat ion before contracts are awarded

would help to ensure less t ime is  lost  at  the start .  Special

attent ion should be paid to key equipment such as tunnel

bor ing machines,  rai l  systems,  and rol l ing stock which may

have long lead t imes and could cause s ignif icant delays to

projects start ing.

To focus minds dur ing the ear ly  stages mi lestone incent ives

can also be highly  effect ive.  These v is ib le targets help to

get these teams that have been brought together ,  often for

the f i rst  t ime,  to focus on what is  most important for  the

project.  These incent ives should be achievable and specif ic

to the project ,  for  example on Egl inton Crosstown West

they set  two ear ly  mi lestones that were achievable but

cr i t ical  to gaining ear ly  momentum which is  easy to lose but

hard to get back.



GETTING A GOOD START
There is  a lot of  work that goes into project planning by government agencies,  then
through procurement as the contract is  awarded it  is  important that momentum is not
lost.  Delays early on can reverberate through the project.  Here are some of the main
risks,  and how they have been tackled on projects:

DESCRIPTION EXAMPLES

Clarity of
Information 

in Project Briefs

Provide all involved with a clear understanding of current status of project and
potential challenges ahead with clear and detailed information, logical document

naming, and file structures to make information easy to find

New South Wales provides a clear set of commercial principles that
includes reliance on pre-contract information and encourages agencies

to engage contractors in project due diligence 

Planning and 
Permitting

Public sector owners move planning approvals and permits as far along as possible
with available information handing over complete/almost complete documents

and facilitating introductions to key government contacts to avoid delays

The Eglinton Crosstown West LRT mapped out all required permits, studies,
and approvals, and developed a two-stage process for pre and post

contract award. They started working towards getting as many permits as
possible in advance and progressing necessary approvals as far as they
could go. They also ensured a smooth handover with introductions made

to the relevant contact handling the process for the public sector 

Community
Engagement

Many projects hold extensive engagement with communities to help refine project
plans and understand local priorities and concerns. It is important that there is

continuity as the contract is awarded and constructors understand those key local
considerations and can establish direct relationships

Edmonton Valley Line West had a rigorous approach to community
engagement that was used to inform design, and future communications

and engagement. The City established relationships with key groups,
introduced the contractor to stakeholders, and set out a clear division of

roles and expectations for engagement through project delivery  

Utility 
Relocation

Before construction work it is increasingly commonplace to start investigating and
relocating underground cables, pipes, and wires in advance. This eliminates many

surprises that could cause significant delays 

Early utility relocations have become a standard feature of major transit
projects with Edmonton Valley Line West, Eglinton Crosstown West, GO

Expansion, Calgary Green Line all undertaking significant early work with
utilities

Site 
Preparation

Preparing sites for construction crews by clearing vegetation or buildings prevents
delayed access to worksites, that may come as a result of having to wait for

permits, or time windows to avoid nesting seasons for example

Eglinton Crosstown West undertook a program of site preparation to
ensure that sites were cleared and ready for construction crews to start

work immediately

Enabling 
Work

For transit there are often smaller, more complex project elements that are critical
to the overall work and could present a higher risk to project timelines. In some

cases it may make sense to parcel this work off and undertake it earlier to reduce
any potential for delays to impact the wider project

The GO Expansion project in the Toronto Region used a program of
enabling work to take on specific difficult project elements in advance.
This included major work on bridges for example to increase width to fit

additional track

Associated
Infrastructure 

Work

Often new transit projects cut across areas with aging existing infrastructure.
Simply replacing sections directly impacted by construction may not be feasible or
practical, or miss an opportunity to undertake work that is required or would be in

the short term

For the Hamilton LRT the city laid out the associated work to upgrade
infrastructure along the route. This provided a joined up vision with carved

out funding to replace sewers, watermains, and private utilities, and
upgrade roads and sidewalks as part of a wider program of investment 

Budget Carveout
Providing an early contract with budget to undertake key activities such as

ordering vital equipment or early site work before final contract award helps to
ensure no time is lost early on

Eglinton Crosstown West LRT and Scarborough Subway had a dedicated
budget to enable key equipment, notably tunnel boring machines to be

ordered, and early design work to continue through an Early Works
Agreement before negotiations reached financial close 

Early Milestone 
Incentives

Provide clear and achievable targets for the early days of the project. This helps to
focus teams on the most important and impactful project elements and avoid early

procrastination

On major rail projects in Ontario such as the Eglinton Crosstown West
Extension and Scarborough Subway Extension incentives have been used
around key milestones, notably the assembly of the tunnel boring machine

and the first 20 metres of tunnel complete
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https://www.infrastructure.nsw.gov.au/media/dwyd5gzs/commercial-guidelines.pdf
https://www.edmonton.ca/projects_plans/transit/lrt-valley-line-west-public-engagement
https://transforming.edmonton.ca/laying-the-groundwork-for-valley-line-west-lrt/
https://www.metrolinx.com/en/news/utility-relocation-and-expanding-go-transit-service
https://www.metrolinx.com/en/news/utility-relocation-and-expanding-go-transit-service
https://www.calgary.ca/content/www/en/home/green-line/green-line-construction/green-line-featured-construction-project.html
https://www.infrastructureontario.ca/en/what-we-do/projectssearch/go-rail-expansion--davenport-diamond-rail-grade-separation/
https://www.hamilton.ca/city-council/plans-strategies/city-projects/light-rail-transit#infrastructure-benefits-savings
https://www.tunnelcanada.ca/members/documents/2022/papers/SESCUKRIY7TQSKXBF_Sponsor_Procurement_and_Acceleration_Stratgies_for_the_ATSSE_Toronto_Canada_-_Lionzo_et_al.pdf
https://www.tunnelcanada.ca/members/documents/2022/papers/SESCUKRIY7TQSKXBF_Sponsor_Procurement_and_Acceleration_Stratgies_for_the_ATSSE_Toronto_Canada_-_Lionzo_et_al.pdf


WORKING 
TOGETHER

Transit  projects involve a web of companies and

organizat ions,  a l l  focused on del iver ing on their  own

mandate.  As projects progress ,  i ssues ar ise,  and the

atmosphere can quick ly  become adversar ia l  which can

undermine the project.  According to a global  survey by

KPMG, 86% of projects c i ted the human element as having

inf luenced the project ,  but only  40% had soft  controls  in

place as part  of  thei r  del ivery plan.  Good relat ionships

across the project are cr i t ical  to project success and

effect ively  handl ing r isk .  

Clear expectat ions of  behaviour  also set  the tone r ight

across the project.  Many projects now start  with a shared

project charter  that lays out commitments for  how the

overal l  project team wi l l  conduct i tself .  Having i t  in

wr i t ing helps hold people to account and maintain focus.

On one project in  the UK a mantra of “Best  for  Bank”

relat ing to an underground stat ion project on London’s

subway system. I t  i s  one example of how a relat ively

s imple shared goal  focused decis ion-making on the

shared responsibi l i ty  of  work ing towards a posit ive project

outcome above al l  e lse.

 

There are a number of soft  act ions that can be taken that

encourage a col laborat ive envi ronment.  Co-locat ing in

the same off ice improves internal  communicat ions and

col laborat ion.  A more nuanced approach to deal ing with

issues ar is ing,  start ing with conversat ions to t ry  to

understand each other ’s  perspect ive before resort ing to

letter  wr i t ing to make issues off ic ia l  helps save t ime and

maintain posit ive re lat ionships.  Pre-submiss ion meetings

for  design documents and plans can also reduce the

number of resubmiss ions required,  with resubmiss ions

being a good metr ic to t rack as an indicator of  overal l

project health and where schedules may be s l ipping.
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Systems Shape Behaviour

A major  factor  in  e levat ing r isk  is  delayed decis ion

making.  A smal l  i ssue can quick ly  grow if  i t  i s  not dealt

with quick ly  at  the s i te level .  Clear ly  delegated decis ion

making,  and roles help to provide clar i ty ,  but those

decis ions must be supported to the extent that i t  provides

people work ing on the s i te conf idence. This  involves

helping to develop internal  capacity  through train ing and

tools .  B ig projects can also exceed typical  government

delegat ion author i t ies which need to be taken into

account when delegat ing decis ion-making to the r ight

level .

Incent ives can be a very powerful  way of dr iv ing the r ight

behaviour  across a project by creat ing more of a

problem-solv ing mental i ty  that can avoid issues going to

claims.  Without any carrot  there is  l i t t le incent ive to be

creat ive in solv ing issues that ar ise proact ively .  Incent ive

models  include us ing cont ingencies more creat ively  to

encourage contractors to come forward with solut ions

with the poss ibi l i ty  of  shar ing in whatever may be left

over f rom cont ingencies at  the end. Enforcement and

penalt ies typical ly  have a negative impact on the

envi ronment and relat ionships around a project and

should be used spar ingly ,  and often as a last  resort  or

around a part icular ly  ser ious or  repeated issues.

 

https://assets.kpmg.com/content/dam/kpmg/ca/pdf/2023/03/major-project-governance-en-web.pdf


As issues ar ise i t  i s  important that they are resolved quick ly

and fai r ly  so al l  part ies can focus on del iver ing progress.

Unresolved issues can quick ly  sour re lat ionships and be

detr imental  to the project overal l .  A shift  away from

dispute resolut ion to conf l ict  avoidance can provide a

proact ive and cost-effect ive way to stay on top of issues.

This  approach involves jo int ly-appointed experts  playing

more of an inquis i tor ia l  ro le around issues to invest igate

the root causes proact ively .  They then provide

recommendations on a way forward and how the issue

would l ike ly  play out i f  i t  went down a formal  dispute

process ,  enabl ing a faster  resolut ion and preserv ing

relat ionships.  

One of the most important e lements for  a project team is

an exper ienced owner.  Projects of  th is  s ize and complexity

are diff icult  enough to manage for  profess ionals  with

project exper ience,  but many senior  project leaders can be

thrust  into a completely  new role and must f ind their  own

way.  Increasingly  governments are providing train ing for

senior  project leaders or  by providing profess ional

development and career paths that ease them into

leadership ro les.  Having conf idence developed through

train ing and development also helps people make decis ions

quick ly ,  bui lds t rust ,  and reduces the need for  everyday

issues to be escalated.  

Many r isks  der ive f rom, or  are escalated as result  of  the

local  community .  Many issues are common across projects

and can create negative sent iment that impacts the

cohesion and performance of the team if  not managed

wel l .  The local  community  and their  representat ives should

expect at  a minimum an opportunity  to provide input ,

v is ib i l i ty  on how feedback was incorporated or  why i t  was

not ,  t imely access to information on upcoming work ,

respectfu l  and t imely responses to inquir ies ,  and advanced

not if icat ion and explanat ions for  why work may be taking

longer than expected. 
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Building Capacity
Community  impact should be a guiding mantra for  the

project team with the goal  of  being a good neighbour

through the durat ion of construct ion.  This  should guide the

approach to construct ion to ensure the community

impacted is  t reated with considerat ion and empathy

through a disrupt ive per iod and considers different

personal  c i rcumstances.  Every effort  should be made to

avoid or  mit igate local  disrupt ion and inconvenience to

people’s  l ives as th is  wi l l  help reduce overal l  project r isk

and the potent ia l  for  smal ler  issues escalat ing.

One area to consider for  further invest igat ion is  developing

mechanisms to reduce the community  disrupt ion around

projects.  Road closures in part icular  can be very impactful

to local  businesses and res idents.  Developing a specif ic

plan with incent ives and f lex ibi l i ty  that focuses on

minimiz ing the footpr int  of  c losures and their  durat ion

would buy s ignif icant goodwi l l  and reduce the pressure on

the project overal l  that can in turn see r isks  mater ia l ize or

escalate.

There are a number of soft  act ions that can be taken that

encourage a col laborat ive envi ronment.  Co-locat ing in the

same off ice improves internal  communicat ions and

col laborat ion.  A more nuanced approach to deal ing with

issues ar is ing,  start ing with conversat ions to t ry  to

understand each other ’s  perspect ive before resort ing to

letter  wr i t ing to make issues off ic ia l  helps save t ime and

maintain posit ive re lat ionships.  Pre-submiss ion meetings for

design documents and plans can also reduce the number of

resubmiss ions required,  with resubmiss ions being a good

metr ic to t rack as an indicator of  overal l  project health and

where schedules may be s l ipping.

 

Maintaining Community Support



WORKING TOGETHER
There are very few risks that do not require some degree of support to manage or
resolve,  and without good communication and working together collaboratively to
solve issues,  successful  project delivery becomes infinitely harder.  Here are some of
the main risks,  and how they have been tackled on projects:

DESCRIPTION EXAMPLES

Standard 
Approach

A clear, standard overall approach to project delivery helps to build capacity and
raise standards, by cementing best practices developed through project

experience. This provides guidance at each stage around how to approach
specific challenges

The UK’s Construction Playbook provides guidance at every project stage,
providing clarity to public sector project leads and predictability to

contractors with an emphasis of working in the project’s best interest

Decision-Making
Process

Processes that allow and encourage quick, informed decision-making are critical,
measuring areas that frequently cause delays can help address bottlenecks eg

number of resubmissions

The New Zealand Infrastructure Commission produced Major
Infrastructure Project Governance Guidance to help promote the right

behaviour and clear, timely decision-making

Leadership Training Trained, informed leaders help empower their teams to make decisions and trust
counterparts more if they are more confident in their own abilities

The UK Government through the Infrastructure and Projects Authority set
up the Major Projects Leadership Academy with the University of Oxford

to provide specialist training

Project Charter
A written charter created jointly sets shared expectations and drives good

behaviours across the project team to encourage problem solving and
collaboration

The Union Station Enhancement Project has a project charter that aims to
provide shared expectations across the entire project team and cements

a “best for project” mindset

Team 
Co-location

Co-locating client and cross functional delivery teams builds organizational
relationships and makes communications far easier to help avoid surprises and

conflicts 

The Union Station Expansion project benefits from a co-located project
team and has benefited from better internal communication as a result 

Behavioural
Measurement and

Training

Increasingly behaviour is being measured as a part of the procurement evaluation.
A more collaborative mindset and flexible thinking helps teams work together to

overcome challenges. Training provided through the project life can help maintain
a positive working environment as teams change

The Construction Industry Training Board in the UK researched the impact
of behaviour on successful project delivery and produced a competency

framework for behaviour and provides training

Progress 
Reporting

Regular progress reporting enables teams to have clarity around overall progress,
build internal pride, focus on the right areas and offer help when there are clear

challenges

The Canadian Parliament refurbishment project releases quarterly
progress reports clearly stating where the project stands in percentage
complete terms and challenges faced. California’s High Speed Rail also

produces an annual report highlighting progress and challenges

Internal
Communications

Large teams, coming from different companies, with different skillsets, and working
in different locations can feel detached from the overall project. A focused
internal communications strategy helps to build project pride and awareness

Crossrail in the UK had an extensive internal engagement program to
employees and suppliers. This used different tools to reach different parts

of the project, and celebrated milestones to build a team ethos 

Community
Communications

Maintain two-way engagement with the community from the start of the project.
Projects are increasingly adopting “good neighbour” principles to ensure that any
plans consider the impact on the community first and foremost. Clear actions in

areas like reducing noise, keeping sites presentable, and proactive and responsive
communications help maintain community trust and reduce project risk

In the UK the Considerate Constructors provides a code of conduct and
suite of tools that drive increased standards around respecting the

community, caring for the environment, and valuing the workforce. It has
now become a condition to be registered with such a scheme within

construction procurements

Sentiment 
Tracking

Ensuring that localized issues are not escalating project risk overall and helping
inform project team of what is important from a community perspective to guide

approach to construction to mitigate local impacts

Edmonton Valley Line West requires regular tracking of community
sentiment through enquiries received, as well as a research and

evaluation plan to regularly gather more in-depth input on the state,
issues emerging, and overall perceptions of the project 

Key Stakeholder
Communications

Stakeholder who are well informed and respected tend to be more understanding
of project challenges. Where stakeholders do not feel there is good two-way
communications issues can arise directly, and other risks can be exacerbated

Edmonton Valley Line West has established regular meetings with key
stakeholders along the route to receive updates on upcoming work and

stakeholders can directly share insights and concerns to help guide plans.
It also has clear communications protocols to ensure quick responses to

queries raised

Incentive
Mechanisms

Incentives designed to encourage problem-solving and collaboration help to
ensure issues are not just resolved via claims as a reflex. Using contingencies to

work for the project rather than just as a fall back is a smart use of resources that
can drive positive behaviour

Eglinton Crosstown West LRT used a smart approach to leveraging
contingencies. It set a ceiling by providing a pot that was priced out

based on the anticipated risks. Contractors could submit claims and be
reimbursed but by providing a carrot of sharing what was left from the

pot it encouraged problem solving 

Conflict Avoidance
Process

Appointing experts and using a process to proactively identify issues and help
resolve them keeps them from bubbling up and going to dispute. This can sour

relationships and distract key project leaders from delivery. This can also help to
provide greater confidence around decision-making for front line project leaders

Network Rail in the UK developed a process that has seen the number of
disputes and claims vastly reduced and lower cost overruns compared to

the industry average that do not use conflict avoidance

Dispute Resolution
Process

A fair, transparent, and timely approach helps issues to be resolved quickly and
move on to avoid issues festering and impacting working relationships

The Future of Infrastructure Group outlined a list of principles for effective
dispute resolution including being simple, fair and impartial, cost-

effective, timely, and expert-facilitated

Inflation 
Mechanism

Cost inflation can be anticipated, but if it extends beyond a certain threshold it
can have a significant impact on project costs. The size and length of transit

projects makes cost rises particularly impactful and a source of friction

Many large infrastructure owners and projects use inflation adjustment
clauses based on price indices that kick in if costs extend beyond or drop

below anticipated normal inflation levels
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https://assets.publishing.service.gov.uk/media/6312222de90e075880923330/14.116_CO_Construction_Playbook_Web.pdf
https://infracom.govt.nz/assets/Uploads/4190498_ITU-Project-Governance-Guidance.pdf
https://infracom.govt.nz/assets/Uploads/4190498_ITU-Project-Governance-Guidance.pdf
https://www.sbs.ox.ac.uk/programmes/executive-education/bespoke-business-solutions/customised-business-solutions/case-studies-and-insights/major-projects-leadership-academy
https://www.citb.co.uk/about-citb/construction-industry-research-reports/search-our-construction-industry-research-reports/behaviours-cultures-and-performance-in-the-construction-industry/
https://www.citb.co.uk/about-citb/construction-industry-research-reports/search-our-construction-industry-research-reports/behaviours-cultures-and-performance-in-the-construction-industry/
https://www.citb.co.uk/media/t31pm3un/citb_behavioural_competency_framework_appendix_a_february_2014_v2.pdf
https://www.citb.co.uk/media/t31pm3un/citb_behavioural_competency_framework_appendix_a_february_2014_v2.pdf
https://www.canada.ca/en/public-services-procurement/services/infrastructure-buildings/parliamentary-precinct/projects-in-parliamentary-precinct/centre-block-project/quarterly-reports.html
https://hsr.ca.gov/wp-content/uploads/2023/03/2023-Project-Update-Report-FINAL-022823.pdf
https://learninglegacy.crossrail.co.uk/documents/employee-engagement/
https://www.ccscheme.org.uk/resources/the-code-of-considerate-practice/
https://www.edmonton.ca/projects_plans/transit/valley-line-west
https://www.constructionnews.co.uk/financial/network-rail-saves-1-2bn-through-dispute-avoidance-process-23-05-2022/
https://infrastructurelab.com/wp-content/uploads/2023/04/FIGDisputeBrief.pdf
https://www.isurv.com/info/390/features_archive/9474/bcis_inflation_indices_mitigating_risk_on_projects
https://www.isurv.com/info/390/features_archive/9474/bcis_inflation_indices_mitigating_risk_on_projects


FOCUSING ON 
THE END GOAL

I t  i s  important to recognize that major  t ransi t  systems are

now as much about technology as the infrastructure i tself .

Safety and s ignal l ing systems need to communicate with a

range of different components and controls .  This  provides

mult ip le points  of  potent ia l  fai lure and needs r igorous

test ing to i ron out any potent ia l  problems.

The transi t ion to operat ions for  t ransi t  systems has become

increasingly  f raught due to the growing complexity  of  the

technology involved.  Signals  and systems need to act in

synch,  with the r isk  of  a smal l  i ssue potent ia l ly  impact ing

the wider network.  The operat ions,  maintenance,  and end

user exper ience need to be factored in f rom day one to

reduce the r isk  in  the cr i t ical  f inal  stages as the t rains

enter  operat ion,  and also to provide a better  user

exper ience.  

As contracts are increasingly  being broken up,  integrat ion

becomes cr i t ical ly  important.  There must be a dedicated

systems integrat ion ro le and integrated teams playing a

guiding role that incorporate design,  construct ion,

technology,  and operat ions.  There must also be a clear

sense of al l  the interface points  that need to be managed

with people being accountable.

The role of technology here must also play an important

role.  The use of tools  such as Digital  twins can help ident i fy

where issues may ar ise through v i r tual  s imulat ion to avoid

these r isks  becoming real ized once construct ion has been

wel l-advanced and enables problems to be detected much

ear l ier ,  reducing the overal l  project r isk  substant ia l ly .

Digital  twins provide a v i r tual  repl ica of the real  wor ld and

enable solut ions to be tested before shovels  go in the

ground and potent ia l ly  avoiding s ignif icant costs .
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Incent ives can help to ensure that mi lestones are hi t  that

enable adequate t ime for  test ing and commiss ioning.

T imel ines and required access for  vehic le and systems

test ing should be set f rom the start  and provide a clear

target for  construct ion.

With major  projects a major  issue is  a lack of v is ib i l i ty

around actual  project progress.  With mult ip le teams

work ing towards a high-prof i le deadl ine there can

sometimes be a r isk  people wi l l  t ry  to be over ly  opt imist ic

on their  progress in the hope they can resolve problems and

not want ing to let  the team down. When one issue comes to

l ight i t  can lead to a cascade effect of  issues coming to

l ight .  Independent project monitor ing can help reduce th is

r isk .  Clear internal  project communicat ions and foster ing

an atmosphere where issues can be discussed and resolved

openly can help prevent a s i tuat ion l ike th is .

Hard dates on project openings can create issues that

might otherwise be avoided. Increasingly  projects are us ing

a date range and a gradual  phase-in of  serv ice to enable

adequate test ing and i ron out any k inks that might escalate

into major  system fai lures otherwise.  Staged opening can

help to demonstrate progress ,  enable adequate bedding in ,

and avoid high-prof i le operat ional  issues once transi t

enters into serv ice.



FOCUSING ON THE END GOAL
The project wil l  be judged as a success when trains are rol l ing with passengers,  and considering
the operations early wil l  provide enough runway for testing and commissioning.  Al l  good work
along the way is  forgotten if  the train does not start carrying passengers when the l ine is
expected to open. Here are some of the main risks,  and how they have been tackled on projects:

DESCRIPTION EXAMPLES

Early Operations,
Safety, and End User

Input

Project leadership needs representation from operations and end users to ensure
needs are considered early and end product delivers a better experience. Safety
should also be a feature from the start to reduce the amount of work required for

the project to receive necessary certifications to start operations

In the latter stages of Crossrail in the UK to address issues of getting the
line to be operational a cross-organization group representing different
types of competencies was established to drive towards completion and

address issues

Digital Project
Integration

Leveraging data and technology such as Digital Twins enables the early
identification of issues and potential conflicts and enables a much more reliable

sharing of real time information

The Réseau express métropolitain was delivered using Building
Information Modeling ensuring that different project teams could work

closely together seamlessly on one shared platform. Canada Line in
Vancouver has a digital twin that guides predictive maintenance and

planning

Dedicated Systems
Integration Role

Someone with a dedicated role helps ensure all project elements are considered
and perspectives incorporated into plans 

On Crossrail a System Integration Department and Strategy to weave
together the different single project contracts, and focus on high risk

project elements and interfaces

Interface Map 
and Control

Having clear information around all areas where one part of the project or one
system interfaces with another ensures that no area is overlooked. Leads allocated
to specific points of interface ensures that there is a single point of accountability

Projects in Australia, including the Metro Tunnel in Melbourne, spend a lot
of time mapping potential interfaces with work packages and develop

strategies to manage them, including establishing commercial
frameworks that encourage contractors to work in a cooperative and

collaborative way with certainty provided through interface deeds

Independent
Progress Reporting

An independent role helps to ensure that progress reports truly reflect actual
situation to avoid surprises and focus on cost and schedule variance

The quarterly report on Canada’s Parliament Centre Block buildings
provides a clear, simple overview of project status that helps to ensure

issues are caught early and there is a broad understanding of progress to
avoid surprises 

Incentives to Provide
Access for Testing

Well-designed incentives guided around what is needed for adequate vehicle and
systems testing provides enough time to iron out glitches

Ontario’s Metrolinx uses tail-end incentives to ensure handover dates are
hit for future stages of projects to ensure there is adequate time for each

stage to undertake their work

Shared Incentive for
Project Completion

A shared incentive mechanism helps ensure everyone is looking out for the interests
of the project overall and sees a tangible benefit from supporting a successful
project outcome beyond their immediate area of responsibility. It also helps to

underpin the “best for project” mentality

The Union Station Expansion in Toronto has a gain share mechanism that
sees all benefit if the project is delivered on time under the target price

Phase-in 
Plan

A rolling plan to test the system without a big hard date takes pressure off delivery
and can still provide benefits as vehicles can run limited routes earlier

The UK’s Infrastructure and Projects Authority produced guidance
including using an evidenced range of dates rather than a single target
date which can often be promised before it is clear that it is realistically
achievable and the need to build in an adequate test phase that is not

used a schedule contingency
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https://www.atkinsrealis.com/en/projects/reseau-express-metropolitain
https://www.enr.com/articles/56926-canadian-rail-line-rolls-on-while-spinning-up-its-own-digital-twin
https://learninglegacy.crossrail.co.uk/documents/system-integration-management-plan/
https://www.dtf.vic.gov.au/sites/default/files/2018-02/Metro%20Tunnel%20PPP%20Project%20Summary%20-%2021%20February%202018.pdf
https://www.canada.ca/en/public-services-procurement/services/infrastructure-buildings/parliamentary-precinct/projects-in-parliamentary-precinct/centre-block-project/quarterly-reports/progress-march2023.html
https://assets.publishing.service.gov.uk/media/5cb726dd40f0b649e47f2968/dft-review-of-lessons.pdf


People Information Time

Fostering an environment to promote
collaboration and problem solving

Driving informed decision-making and
shared visibility of project progress

Focusing on schedule, value of early
action and enabling timely decisions

Behaviour: Focus on soft skills and
encouraging the personality traits and
skills that build a collaborative, open,
problem-solving environment 
Leadership: Invest in people and
skills, to those entrusted with
delivering the project and provide
them with the necessary tools and
resources to succeed
Accountability: Be clear around
governance and ensuring there is
clearly delegated responsibility to act
and make decisions
Decision-making: Enable quick,
informed decision making by
empowering people and providing
clear guidance
Integration: Bring together
multiskilled teams that represent every
stage of the project from design,
construction, operations, and
maintenance 
Empathy: Take into account the
impact on, and priorities of, the local
community

Engagement: Draw on market and
community insights to gauge market
capacity, refine procurement
approach, understand local
community considerations, and
identify risks
Data collection: Ensure adequate
information has been collected to
guide informed decision-making at
every stage
Visibility: Have clear regular
reporting of progress, the evolution of
project risks to ensure there is
awareness of the current project
status
Right approach: Select a
procurement and delivery approach,
packaging and selection criteria
based on project information
Digital tools: Leverage digital tools to
provide a single source of truth on the
project and enable more seamless
sharing of information and ability to
collaborate

Foundations: Ensure adequate work
has been done early around design
and handling risks before moving to
the next stage
Early insights: Consult early and
often in the project inception phase to
have the greatest impact on project
success by handling risk
Early actions: Take action early to
reduce risk overall through early works
and moving forward on permits and
approvals 
Schedule: track schedule progress
and where decision-making or existing
processes are causing bottlenecks 
Anticipate: Anticipate where there
are likely to be local community
sensitivities and develop plans to
proactively address them
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CONCLUSION
The ambit ion around infrastructure spending from different governments across Canada is  laudable and an investment

in Canada’s  future.  By proper ly  tackl ing r isk  i t  wi l l  ensure that overal l  spending del ivers  more mi les of  t rack and more

trains per hour.  R isk  needs to be placed at the forefront of  infrastructure planning,  procurement,  and del ivery.  On a

complex project i t  requires al l  part ies to play an act ive ro le in managing project r isk  overal l .  There are a range of

different procurement and del ivery models  that can be leveraged based on the unique ci rcumstances of the project ,

a l l  with their  own meri ts ,  but al l  must  be underpinned by a comprehsnive approach to ident i fy ing and tackl ing r isk ,

and incent iv iz ing the r ight behaviours .

A focus on people,  information,  and t ime provides some core pr inciples to base decis ion-making around when i t

comes to r isk .  Handl ing r isk  is  a shared chal lenge and a shared responsibi l i ty ,  bui ld ing an envi ronment that empowers

and encourages problem-solv ing wi l l  have a t ransformational  impact on the del ivery of  major  t ransi t  projects and

benefi t  a l l  involved.
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IMPLEMENTATION ACROSS
GOVERNMENT
There are a lot  of  act ions that can be taken to

address r isk ,  as out l ined above.  For  governments

this  can be spl i t  out into chunks with the

recommendations incorporated into broader

government pol ic ies and plans.  This  requires

pol i t ical  leadership,  c lear overal l  d i rect ion,  and 

empowered organizat ions and indiv iduals  to

dr ive implementat ion.  

Based on the f indings f rom the report  many of

the recommendations should form the basis  of

pol ic ies and plans that shape the overal l  market

and guide project del ivery.  Having di rect ions

and object ives wr i t ten down helps not only  to

set c lear expectat ions around behaviour  and

processes,  i t  a lso helps to bui ld greater

understanding of best  pract ices across the

infrastructure sector  to raise standards.   

Canada could benef i t  f rom introducing post-

complet ion reports  of  projects to lay out where

issues were faced as a result  of  r isk  and

subsequent learnings.  This  would provide

immense value in ref in ing the approach to

effect ively  tackle r isk  across the Canadian

market as a whole.

We have seen in places l ike New South Wales,

they have la id out very c lear ly  thei r  pol ic ies

around procurement of  major  projects ,  have

worked with industry  to bui ld a more posit ive

and col laborat ive envi ronment,  and provide a

staged process for  approvals  so projects can

only move onto the next stage when they are

ready.  But in  Canada too there are many

posit ive examples.

Through the case studies below, there are a

number of innovat ive ways organizat ions are

tackl ing r isk  across Canada. The more these

approaches are adopted and become common

pract ice,  the sooner we wi l l  see more t ransi t

projects del ivered successful ly  on t ime and on

budget.

Long Term Infrastructure Plan: Provides long-term
vision for why infrastructure is needed to support the
economic success, social wellbeing, and
environmental sustainability of a jurisdiction.

Evidence-Based Project Selection: Clear metrics,
guided by the overall goals of the province or territory
ensures projects are well conceived from the start
and deliver the most value.

Published Project Pipeline: A publicly available list
of projects with estimated timings and key details
provides certainty for business and enables more
coordination across government.

Specialist Infrastructure Agency: A government
centre of excellence plays a role in planning and
delivering the most complex projects and driving
innovation across government project delivery.

Project Delivery Roadmap: Clear guidance for
public sector owners can help improve delivery by
providing best practices at every stage, and drive a
more collaborative environment.

Infrastructure Sector Charter: A commitment to
reforms from both government and industry is critical
in resetting relationships to drive collaboration and
better project outcomes.

Digital Commitment: Technology presents an
opportunity at every stage of infrastructure lifecycles
enabling better designs, more efficient delivery, and
reduced operating costs.

1
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FUNDAMENTALS OF A
GOOD INFRASTRUCTURE
MARKET
The Future of Infrastructure Group previous ly  analyzed best

pract ices around market governance that helps to provide

certainty and stabi l i ty  in  the market ,  and bui ld capabi l i t ies

and capacity  among infrastructure profess ionals .  The seven

key market fundamentals  are l i s ted below:



CASE STUDY: 
EGLINTON CROSSTOWN
WEST EXTENSION
The Egl inton Crosstown West Extension is  a 9.2

ki lometre LRT running from Toronto and into

Miss issauga.  The project l inks into the Egl inton

Crosstown and could see a further western extension to

Toronto Pearson Airport .  The project is  a mix of  tunnels ,

e levated sect ions and a smal l  sect ion at grade. I t  wi l l

add seven stops and l ink into local  and regional

t ransport  networks.  

Bui ld ing on exper ience from previous major  t ransi t  projects ,

th is  one was spl i t  into four  different procurements and

packaged where there are greatest  del ivery synergies:

two advanced tunnels  both as a Design Bui ld F inance

the elevated sect ion as a Design Bui ld

the Stat ions,  Rai l  and systems in a procurement model  to

be determined

This  grouping of competencies provides greater

understanding of what is  going on for  the leading

companies in a consort ium and therefore increases

accountabi l i ty  with in that specif ic area.  I t  does add r isk  for

the owner in other ways as integrat ion of al l  the project

elements fal ls  largely  on them.

For the advanced tunnel  work the Design Bui ld F inance

approach provides the appeal  to government of greater

pr ice certainty f rom the start ,  with more r isk  typical ly

passed to the pr ivate sector  to manage. This  publ ic-pr ivate

partnership approach also provides more integrat ion

between the engineer ing and construct ion teams,  enabl ing

lat i tude for  innovat ion as they have greater responsibi l i ty

for  design than in a t radit ional  contract.  The f inance can

provide sk in in the game and an addit ional  layer of

overs ight for  the project team to dr ive performance.
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Egl inton West took a proact ive and creat ive approach to managing r isk ,  with a number of key act ions that both

helped reduce uncertainty around the project and dr ive a more col laborat ive envi ronment.  

Beyond these specif ic measures,  the project also encouraged open dialogue around issues ar is ing to work to

resolve them before they escalated.  There was an emphasis  on having pre-meetings to run through submiss ions

to i ron out any k inks before they were formal ly  submitted in wr i t ing,  cutt ing down on the number of

resubmiss ions and providing a greater sense of al ignment on approach.  

Permit Certainty
the owner mapped the required permits, studies, and permissions across different levels of government and the associated
timelines and started moving towards securing those permits. Through this work they were able to provide a timeline within the
project agreement on when permits would be expected, reducing uncertainty in a key project area. The owner developed
staffing agreements with Mississauga and Toronto to ensure that they have adequate resources to move things along. Where
possible the owner started the permitting process and had progressed through rounds of resubmittals so the permit was in a
place that the contractors could sign off and submit for approvals. The owners also provided contacts and introductions to the
people responsible for each permit with a checklist of what is required. They also held pre-submission meetings with permitting
authorities which significantly cut the number of resubmissions of documentation.

Early Contractor Work
to avoid downtime between the winning bidder being selected, financial close, and work starting the owner allowed early work
to start, carving out some activities they could be reimbursed for. This included design of certain key features, and ordering the
tunnel boring machine. There were also some advanced site preparations, such as clearing areas of vegetation to avoid nesting
seasons that could delay site mobilization and construction.

Early Milestone Incentives
to focus minds during the early stages the project provided early milestone incentives and payments that included the assembly
of the tunnel boring machine on site, and first 50 metres tunnelled. This ensures team that are quickly assembled focus on the
most important elements from day one and helps de-risk the rest of the project given the importance of a good start.

Clarity on Site Conditions
to provide greater certainty on underground conditions the project provided clear geotechnical baselines providing more
comprehensive geotechnical investigations than was typically the case for such projects. They were open with bidders early on
to get feedback on what information would be helpful in providing a more fulsome understanding of the underground conditions
and enabling them to provide a more accurate bid price. The description of conditions is also more detailed providing expected
percentages of contamination at certain sites. They also provided clear requirements around samples to put forward a claim
and have it accepted to take away ambiguity and ensure that where unexpected site conditions were encountered, they were
fairly treated and resolved. 

Driving Problem-Solving Mindset 
One of the most innovative aspects of the project was how contingency funds were made to work smartly. Typically, if a risk is
realized that is not allocated to the contractor there is a claim and potentially a dispute which can eat up time and resources.
Eglinton priced out the risks and provided an equivalent contingency pot which the contractor could claim against. The caveat
was that if fair claims exceeded the amount they would be paid, but if there was any of the pot left it would be shared 50-50
between owner and contractor, known as a gain-share mechanism. This encouraged the contractor to find workable solutions to
avoid having to make a claim and thereby drawing from the contingency pot or working to mitigate impacts to reduce the size
of the claim. It also drove a more creative mindset across the project and helped maintain a positive working environment. 
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CASE STUDY: 
UNION STATION
ENHANCEMENT PROJECT
Union Stat ion is  the hub of the Toronto Region’s  t ransi t

network.  A large investment to improve capacity  to

del iver  two-way,  a l l-day rai l  serv ice on the GO Train

network that wi l l  eventual ly  have to accommodate 80

trains per hour wi l l  further cement i t  posit ion.  This

specif ic project requires real ignment of t rack and

widening of platforms,  better  passenger access ,  and

upgraded upgraded s ignals  and power systems.  Al l  th is

work has to be completed whi le the t rains cont inue to

run.  

A busy,  act ive rai l  stat ion,  a large number of stakeholders ,

and deal ing with exist ing infrastructure bui l t  many years

ago makes th is  project h ighly  complex.  The work around

Union stat ion is  cr i t ical  to the success of  a wider

investment to turn the current commuter rai l  system into a

frequent ,  a l l-day serv ice as part  of  a $16 bi l l ion contract to

bui ld addit ional  t rack,  e lectr i fy  the system, and make other

upgrades to t ransform the system. This  bui lds on $10 bi l l ion

of ear ly  works to re locate ut i l i t ies ,  prepare s i tes ,  and bui ld

out enabl ing infrastructure.

The cr i t ical  nature of Union Stat ion and i ts  complexity

required a highly  integrated team that could see the owner

work with contractors to ident i fy  and tackle r isks ,  and work

col laborat ively  to del iver  the work.  Based on market

feedback the project is  being del ivered through an Al l iance

contract.

The Al l iance contract ensures that government and

contractors work together col laborat ively  to del iver  the

project.  I t  involved the fol lowing steps:

Procure process focuses on a balanced combinat ion of

team and technical  approach,  behavioural  assessments ,

and cost

A bidder is  selected to enter  a development phase

where the owner works with the designers ,  contractors

and other key suppl iers  to bui ld towards a f inal  design,

plan,  address r isk ,  and conf i rm a target pr ice based on

a fu l ler  understanding of the s i tuat ion

Once there is  an agreement the agreement moved into a

del ivery phase where al l  part ies cont inues to work

together as one team
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The use of an Al l iance del ivery model  at  Union Stat ion introduced a number of unique elements to the Canadian

market for  complex project del ivery.  Many of the elements at  the core of an Al l iance approach could easi ly  be

appl ied more widely to help address project r isk ,  regardless of  del ivery model .   

The Al l iance approach carves out a number of ways to dr ive col laborat ive behaviour f rom an ear ly  stage,  and

maintains a solut ions-based mindset through the jo int  team and shared incent ives for  successful  del ivery.  R isk  is

shared overal l ,  enabl ing al l  part ies to play a ro le where they can add value.

Procurement Evaluation
how a winning bidder is selected has a profound impact through the entire project. Overemphasis on cost drives a low-bid
environment that can often lead to a race to the bottom and create an antagonistic environment. For this project evaluation
criteria put much more emphasis on competence, approach, and behaviour. On the technical side evaluation factors in the
organization and the key individuals, integration with the supply chain, safety, how the project would be mobilized, project
controls, and the approach to value engineering. A sizeable portion of points (30%) is also awarded based on collaborative
behaviour assessments. The fee accounts for only 30% of overall scoring. This type of assessment looks more at the
organization’s capacity to adapt and problem solve and work collaboratively which adds value over the life of the contract.

Early Supply Chain Insights
one of the primary benefits of the approach used at Union Station is the early involvement of the wider network of companies
involved in delivering the project in a development phase. This phase brings together the owner and key organizations involved
in the project to share insights, identify and address project risks. For example having a specialist construction company or the
provider of signaling technology involved early could provide insights that could avoid a future risk through a simple change in
design or approach. The open nature of the discussion enables all parties to share their concerns and experience and jointly
work towards solutions in the design and planning phase. It creates realistic expectations around costs and timelines for the
project overall, while giving an opportunity for different organizations to suggest workable cost saving solutions.

Shared Incentives
at the core of an Alliance model is an incentive mechanism known as painshare/gainshare. This is built around a target cost and
hitting certain baseline key performance indicators. The target cost is decided upon jointly early on and if the project is
delivered under that target the savings are shared as a reward for collective success, providing an incentive to come up with
creative solutions to any risks. If the project exceeds the target cost the contractor is only paid at cost for any overrun with no
profit margin. The project also has stretch performance goals which bring about rewards, this could include opening platforms
early to reduce the impact on passengers.

Use of Key Result Areas
performance is measured on a number of levels to help maintain a focus on the right kinds of actions and behaviours when it
comes to addressing the challenges that will inevitably come up on a complex transit project. These Key Result Areas are
strategic categories that are defined through the business case that make up critical success factors and are supported
through key performance indicators to measure progress. These KRAs look at areas such as stakeholder satisfaction, quality to
ensure that work is done right first time, developing a retaining a high performance team, and demonstrating continuous
improvement, as well as areas like health and safety, sustainability, delivering against the plan and working within the budget.   

Fostering a Good Environment
the project has a rigorous approach to finding and promoting ways that encourage collaboration. The project has a shared
project charter that sets out expected behaviours across all team members, decisions are made on a “best for project” basis to
encourage teams to work together to solve issues, and the incentive mechanism that rewards collective success encourages a
more holistic project mindset. Teams are co-located in the same office to blur the lines between any notion of “them-and-us”
and promote better communication. There is also a “no-blame, no-dispute” culture that sees all parties sign up to work through
issues together rather than resorting to legal channels, which helps maintain focus on successful project delivery. 
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CASE STUDY: 
RÉSEAU EXPRESS
MÉTROPOLITAIN
The Réseau express métropol i tain is  a 67 km l ight rai l

l ine serv ing the Montreal  region with 26 stat ions l ink ing

the downtown with the southeast and northwest.  At

$6.3 bi l l ion i t  i s  the largest  publ ic t ransi t  project in

Quebec s ince the Montreal  Metro in 1966.  I t  i s  one of

the largest  automated rai l  systems in the wor ld and

connects with exist ing metro,  commuter rai l ,  and bus

networks.  

Phase 1  of  the project entered operat ions in 2023. The

project was spl i t  into two parts :

EPC - infrastructure engineer ing,  procurement and

construct ion

1 .

RSSOM - provis ion of ro l l ing stock,  systems and

operat ions and maintenance

2.

CDPQ Infra was set up as an infrastructure subsidiary of

the province’s  pension plan to work together with

government on project conception,  then take a lead on

planning,  f inancing,  design,  construct ion,  through to

operat ions and maintenance. This  is  a unique role that

centres on f inding ways to manage project r isk  that makes

it  more attract ive for  inst i tut ional  investors ,  such as large

publ ic pension plans,  to invest  in  bui ld ing new transi t

infrastructure.  

Upon award of the contracts the EPC and RSSOM spent a

few months work ing together to harmonize their  respect ive

proposals .  Del ivery aims to draw on internat ional  best

pract ices and work with contractors as partners through an

open process cal led cont inuous engineer ing.  Based on

col laborat ion i t  seeks out the best  ideas to improve the

project.  CDPQ Infra provides the main parameters ,  but

gives the contractors the lat i tude to br ing forward

innovat ive solut ions to address project chal lenges and

provide greater value.  
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The approach used on REM may be diff icult  to fu l ly  repl icate in other markets given the unique role of the

CDPQ. That ro le as owner ,  lead contractor ,  and operator did however dr ive a di l igent examinat ion of project

r isks  and a robust  approach to tackl ing them. These lessons could apply more widely across projects ,

part icular ly  when i t  comes to project governance and certainty around t imel ines.  

For  th is  project CDPQ Infra took on project r isks  and was responsible for  designing and del iver ing the most

effect ive approach and one that focused on encouraging greater r idership once the t rain was operat ional .  The

integrated responsibi l i ty  provided a unique perspect ive on how such an organizat ion would approach r isk

management for  a major  t ransi t  project ,  with some approaches al ready explored and adopted more widely .  

Technology-Based Collaboration
The scale of REM and interdisciplinary expertise needed to be highly integrated and was built around Building Information
Modeling (BIM). With the project involving 10 municipalities, 800 people working on different project elements, and generating
around 700 documents each week it required seamless communication, particularly around schedules. This can only be achieved
using digital tools. The digital model allowed the wider team to visualize design and construction on one single shared platform.
This enabled them to mitigate risks, anticipate challenges, avoid delays, and design a better end user experience. 

Community Commitment
The project was guided by clear commitments to the local community to communicate, mitigate impacts, propose alternatives,
cooperate with projects partners to share information, and to listen and respond quickly. The project engaged early with the
community to solicit feedback that informed project design  and saw tangible changes to the project including additional
stations and a modified route. The project reported back on what was heard from consultations sessions so communities could
see how their inputs were incorporated. Throughout the project there was also a commitment to providing timely responses
around any issues or inquiries.

Environmental Focus and Flexible Assessments
The REM put environmental impact and benefits at its core built around foundational principles of avoid, minimize, and
compensate. The project itself was calculated  to cut 100,000 tonnes of greenhouse gases per year. Where it was necessary to
remove trees the project committed to replant trees at a rate of 110% in the municipal territory or borough impacted, as well as
committing to plant 250,000 trees overall to offset emissions produced in the construction phase. REM also factored in the
impacts of the project on plants, wildlife, and local environments including local wetlands to inform design or develop mitigation
strategies. The environmental assessment and permitting also allowed greater flexibility 

Providing Timeline Certainty
Securing permits from third parties, particularly municipalities, can be time consuming and often come with drawn out timelines
with no fixed end date. To provide greater timeline certainty Quebec introduced legislation specifically for the project that
provided a 60-day review period for road access permits that would be automatically granted at that point without the need to
provide any compensation. This encouraged the municipality and local agencies to work to find a workable agreement more
quickly. CDPQ Infra had to provide adequate information that was clearly stipulated, as well as obligations on both sides, but
the asks were clear up front, preventing delays through supplemental requests for information. The legislation has been
extended to other major projects to provide greater timeline certainty.

Standardized Designs
The route comprises 26 stations which were built to three standard designs, for at grade, elevated, or underground stations. A
shift away from each station being unique reduced design costs and allowed each station to be delivered more efficiently with
lessons learned along the way. This significantly reduced project risks with only small tweaks required. The standard design
allowed for bulk purchasing of materials reducing overall costs and supply chain risks, and speeds up timelines. the project also
leveraged offsite construction as much as possible.
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CASE STUDY: 
SURREY LANGLEY
SKYTRAIN
The Surrey Langley SkyTrain (SLS) project in Br i t ish

Columbia is  a 16-k i lometre extension of the exist ing

Expo L ine.  The project includes an elevated guideway,

eight stat ions,  and three transi t  exchanges.  The

extension wi l l  serve one of the fastest  growing areas in

the region,  t ravel l ing through three municipal i t ies south

of the Fraser River :  City  of  Surrey,  Township of Langley,

Langley City .  SLS is  the catalyst  for  t ransi t-or iented

development that wi l l  unlock s ignif icant opportunit ies

for  new housing and serv ices (such as health care and

chi ldcare faci l i t ies) ,  commercial/ retai l  space,  act ive

transportat ion opt ions,  and publ ic spaces.  

The project is  owned by the Province of B.C. ,  represented

by the Minist ry  of  Transportat ion and Infrastructure (MOTI) .

Infrastructure BC ( IBC) and Transportat ion Investment

Corporat ion (T IC) are leading the procurement and del ivery

of the project ,  and TransL ink (Metro Vancouver ’s  regional

t ransi t  author i ty)  wi l l  operate and maintain the extension

once i t  i s  in  serv ice,  integrat ing i t  into the exist ing regional

SkyTrain network.

The Province prepared a business case that considered

whether to procure the project under one s ingle contract or

mult ip le contracts ,  including an analys is  with recommended

procurement models .  With considerat ion of the capital

value,  market condit ions at  the t ime of the analys is ,  and

other contract performance-related cr i ter ia,  the Province

elected to del iver  the project under three separate

contracts ,  each with a procurement model  that offered the

best value for  taxpayers.

Given the unique nature of the project ,  these contracts are

highly  integrated and wi l l  interface at key mi lestones as the

project progresses.  The contracts are as fol lows:

Guideway - includes the substructures ,  superstructures ,

roadworks ,  and ut i l i t ies.  Procured under a Design-Bui ld

Finance (DBF) model .

Stat ions -  includes eight stat ions,  n ine propuls ion power

stat ions,  and 250 metres of  guideway at the terminus

stat ion.  Procured under a Design-Bui ld (DB) model .

Systems and Trackwork -  includes t rackwork ,  power rai l

and l inear induct ion motor system, communicat ions,

automated train control ,  and power propuls ion

equipment.  Procured us ing a Design-Bui ld Target Pr ice

(DBTP) model .
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The use of a mult i-contract ,  mult i-model  approach project del ivery was to address st rategic object ives around

competit ion and effect ive r isk  al locat ion.  Key r isks  are al located or  shared amongst the Province and al l  three

contractors.  The del ivery approach is  inherent ly  col laborat ive,  i r respect ive of the contract- level  ass ignment of

r isks ,  with an emphasis  on win-win solut ions to issues that ar ise dur ing construct ion,  which wi l l  benef i t  a l l

part ies.  Ult imately ,  ensur ing that interests  are al igned,  and inter-party communicat ion is  effect ive,  is  the key to

success.  Specif ic examples of how the project has worked to mit igate r isk  include:

To provide a measure of certainty around complex infrastructure projects ,  the Province appl ies a robust

approach to project planning and r isk  mit igat ion throughout the l i fe of  the project.  This  includes an ongoing

due di l igence process to manage r isk ,  which encompasses strategic planning,  diverse engagement,  and tact ical

act ions as wel l  as t ransparency around decis ion-making.  They have a di l igent and open approach to project

preparat ion through act ive engagement,  pursuing agreements with key stakeholders l ike municipal i t ies and

ut i l i t ies ,  and undertaking ear ly  work.

Early Risk Identification, Analysis, and Mitigation 
The Province developed and continues to actively manage a comprehensive risk register and risk management program for the
project that reflects a full range of procurement, commercial, technical, and regulatory risks that are unique to each contract
and shared by all three. The Province’s approach to risk recognizes that it must be managed effectively to achieve successful
outcomes. The Province published a risk report based on a series of workshops that outlines their approach to guide decision-
making for the project overall to prevent and mitigate project risks. Risks were quantified, the probability of occurrence and
severity of potential outcomes assessed to inform the overall approach.   

Contract-Specific Commercial Structures and Market Engagement
Each of the three contracts fall under a unique procurement model that reflects the specific characteristics and risk profile of
the work. The Province undertook extensive engagement with the market to explore and confirm interest in the project, which
provided important feedback around capacity (i.e. labour issues and competing projects), preferred procurement models, risk
tolerance, and project schedule. Market input helped to inform the overall procurement strategy. The province produced an
information package with questions in advance with feedback gathered through interviews with identified organizations, and a
market sounding report outlining the input received and how it impacted the overall approach. The project also incorporated a
session in the RFP stage with local contractors, suppliers and businesses to help raise awareness among bidders of local
capacity and market considerations, and to make connections with companies to work on the project.   

Multipronged Procurement Evaluation Criteria 
Material consideration of the quality of proposal technical elements, with emphasis on those of particular concern in a multi-
contract delivery, such as schedule and interface management, formed part of the evaluation criteria in the selection process of
preferred proponents for all three contract RFPs. The scored evaluation framework clearly signaled to bidders the Province’s
priorities while ensuring that price proposals were appropriately balanced against other project requirements.

Advanced Works 
The project identified a significant package of advance works to undertake before the start of major construction to provide
construction contractors with greater certainty about site conditions. This approach supports a more efficient process with
respect to project design and construction by mitigating the potential for cost increases and schedule delays. Advance works
included major utility relocations, road-widening, and property acquisitions.

Municipal-Provincial Agreements
Early in the process, several different agreements, such as Supportive Policies Agreements, were signed by partner
municipalities, TransLink, and the Province to demonstrate collective support for the project and the commitment to leverage the
significant investment of public dollars by maximizing project benefits. The agreements outline roles and responsibilities, and
required actions in areas like transportation services, land use planning, housing, climate action, active transportation,
reconciliation, and equity. Such agreements help to ensure that all parties are aligned and commit to the required expertise,
resources, and processes to ensure successful outcomes. The process sets out roles and responsibilities, and commits the
necessary resources to support the project, including providing certainty around timelines for necessary permits.  
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https://www2.gov.bc.ca/assets/gov/transportation-infrastructure-projects/surrey-langley-skytrain/july-announcement-2022/business-case-and-appendices/appendix_f_-_project_risk_report_redacted_final.pdf
https://www2.gov.bc.ca/assets/gov/transportation-infrastructure-projects/surrey-langley-skytrain/july-announcement-2022/business-case-and-appendices/appendix_h_market_sounding_report_redacted_final.pdf
https://www.surrey.ca/sites/default/files/corporate-reports/CR_2020-R016.pdf
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