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Unprecedented Scale,
Unforgiving Expectations

The world has never built like this before.

Capital and infrastructure investments now operate at

a multitrillion-dollar scale. In 2026, it's estimated that the
transport, energy, industrial, and residential sectors will
attract over $7 trillion in combined capital investment.?
And according to the 2025 Global CAPEX Survey from the
Boston Consulting Group (BCG), 94% of large-scale project
owners (those that spend at least $5B annually) expect to
maintain or increase their investments over the next 12
months. At the same time, 54% of respondents in that
same survey report that post-FID delivery challenges have
intensified over the past year. Saudi Arabia alone, under
Vision 2030, is deploying more than $1 trillion in capital
expenditures for large-scale projects.?

Yet the most striking shift is not scale. It is expectations.

Assets are now expected to perform from day one. Revenue
must ramp up rapidly. The tolerance for disruption, whether
political, financial, or reputational, is minimal. The margin
for underperformance has disappeared.

Still, the record of large-scale projects has struggled
to meet these demands. Only around 1 in 12 projects
is delivered on time and on budget, with cost overruns
averaging over 60% of the initial budget.* Schedule
slippage often reaches one to two years. Berlin’s
Brandenburg Airport, for example, opened more than
nine years behind schedule and over €4 billion above
its original budget.

Under pressure to recover time and money, developers
often compress testing, training, and commissioning.
Operational teams are mobilized late. Systems are exposed
under live conditions, shifting risk directly into operations.

The consequences are severe. Congestion, system failures,
safety incidents, reputational damage, regulatory scrutiny,
and prolonged stabilization efforts follow.

These breakdowns are often framed as execution failures
at project delivery. Yet the fact that they occur consistently
across sectors and geographies suggests something deeper.
Failure is rarely created just before the opening. It is
embedded earlier — in design trade-offs, sequencing
priorities, and governance choices made long before the
first guest arrives.

This paper shifts the lens upstream. It examines
large-scale projects across their lifecycles to understand
how operational risk is formed, compounded, and
ultimately revealed under live conditions. Rather than
treating opening day as the starting point of failure,

we investigate how early decisions shape operational
performance well before launch.

This lens also underpins BCG’s ongoing work in
embedding operational viability earlier in the lifecycle
of large-capital projects.

1. 2025, Global CAPEX Survey, The Boston Consulting Group.

2. Maya El Hachem, Juan Ferrer, Sophia Frempong and Igor Vukovic, 2025, "Megaprojects: One Trillion in CAPEX Creating One Million Future Jobs," Boston

Consulting Group, July 8.

w

Bent Flyvbjerg and Dan Gardner, 2023, "How Big Things Get Done," Penguin Random House.

4. Kate Connolly, 2020, “We were a laughing stock’: Berlin airport finally finished as Covid bites,” The Guardian, October 7.
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Where Operational Risk Is Formed

Operational risk does not begin on opening day. It starts
during strategy definition, when early assumptions about

demand, operating models, and performance targets are set.

As a project moves into design and construction, those
assumptions are translated into fixed layouts, capacities,
and system interfaces. Flexibility narrows. Decisions
become structural. By the time a project reaches testing
and delivery, budget and schedule pressure have

compressed readiness activities, as illustrated in Exhibit 1.

Once a project enters live operations, accumulated risk
materializes quickly and at scale. Operational teams shift

EXHIBIT 1

from execution to containment. Manual interventions
replace automation. Procedural workarounds substitute for
system reliability. Extraordinary effort becomes the norm.

At this point, these conditions are expensive to manage,
difficult to unwind, and highly visible to regulators,
stakeholders, and, most importantly, the public. The
implication is clear: The operational lens cannot be applied
at delivery alone. Instead, it must be embedded earlier —
at strategy, design, and construction — where risk takes
root and is locked into the system.

Where Operational Risk Really Begins

Unrealistic demand and
peak-capacity assumptions

Compressed timeline
to deliver project

Undefined governance
framework

Frequent pivots in
project vision

No concept of operations
to anchor design decisions

Operators not engaged
early in design decisions

Demand not translated to
operational requirements

Design optimized
for aesthetics or cost,
not operability

Overlap of design and
build efforts

Late design changes
delaying construction
completion

System integration gaps
across contractors

Construction priorities
overriding operational
sequencing

After construction,
constraints are locked
in and operational
risk peaks:

Limited testing exposes
issues close to opening day

Budget and schedule
overruns reduce
readiness scope

Late ops onboarding
causes inconsistent
service levels
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Four Case Studies:

How Operational Planning
Shapes Performance

To understand how early operational choices shape
real-world outcomes, we examine four large-scale
projects that made fundamentally different governance
and planning decisions.

1. FIFA World Cup Qatar 2022 (Qatar): This project
embedded operational considerations from strategy
through construction. Design decisions reflected
operating realities, resulting in stable and
controlled operations.

2. Expo 2020 Dubai (The United Arab Emirates): This
project institutionalized a detailed concept of operations
(ConOps) and accountability model, led by the chief

operating officer (COQ), early in the lifecycle.
When COVID-19 disrupted core assumptions, the
pre-established structure enabled rapid adaptation.

. Istanbul Airport (Turkey): Constrained by extreme

timelines, this project entered operations before
construction was complete. Once the project was
public, operational strain surfaced immediately.

. Fontainebleau Las Vegas (The United States): This

project faced multiple strategic resets. As a result, a new
operating model was imposed on legacy infrastructure.
Redesign, construction, and activation timelines got
compressed. And initial operations became strained.
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Case Study #1: FIFA World Cup Qatar 2022

EXHIBIT 2

FIFA World Cup Qatar 2022: Operations Designed Early,

and Thus Delivered at Scale

2011-2013 2017 2021
Supreme Committee formed, First stadiums entered Arab Cup replicated
and World Cup plan embedded live testing World Cup conditions

in Qatar National Vision 2030

2010

Event awarded

2014-2015

Demand forecasted
and capacity modeled

Qatar 2022 stands as one of the most operationally
successful mega events in history. Unlike prior World Cups
that were awarded to countries with existing infrastructure,
Qatar won the 2010 bid based on ambition: 65 percent of
the country’s infrastructure did not yet exist.

Strategy: From the outset, the World Cup was embedded
within Qatar’s National Vision 2030. In 2012, a 'Supreme
Committee' was established as an integrated delivery
authority, responsible for delivering the Cup while aligning
the project with the country's national development
agenda. Infrastructure, urban planning, transport, and
security were coordinated a decade before kickoff, turning
the event into a national operating program.

Design: By 2015, Qatar had built a tournament demand
model simulating up to 3.5 million people and daily
movements by 800,000.°> The model simulated full
match-day demand across flights, accommodations,

the metro, highways, fan zones, and stadiums. Real-time
dashboards visualized pressure points hour by hour.
When thresholds were breached, capacity and routing
were adjusted — not after kickoff, but years before.
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across all systems

"
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2019 2022
Club World Cup hosted FIFA World Cup
under full FIFA operating 2022 held

standards

In parallel, operational capability was being built. The
Josoor Institute, created with the SDA Bocconi School of
Management in 2013, trained future World Cup leaders
through courses and live roles at FIFA World Cup Brazil
2014, UEFA Euro 2016, and FIFA World Cup Russia 2018.5
Operator readiness began nearly a decade before opening,
well beyond standard event timelines.

Construction and Testing: Continuous simulations
informed design and translated directly into construction.
Each newly completed stadium hosted live events as
operational trials. In 2017, the Amir Cup final was used to
test new World Cup venues; this test revealed entry-gate
compression and post-match metro surges. In 2019, the
FIFA Club World Cup ran full FIFA procedures; this test
revealed gaps in transport coordination and accreditation.
In 2021, the FIFA Arab Cup replicated a condensed World
Cup across all eight stadiums; this test revealed peak
departure congestion and fan-zone overflow patterns.

Testing drove correction. Gate sequences were redesigned.
Metro capacity was extended. Escalation protocols were
tightened. Transport routing was recalibrated. As a result,

5. Justus Bonza, Ben Craze, Knut Haase, Martin Halligan, Matthes Koch, and Tobias VI¢ek, 2024, “Controlling the Transport Demand of the FIFA World Cup

2022 in Qatar,” Research Gate, January.

6. FIFA, 2023, “Josoor Institute: Workforce Development,” FIFA World Cup Qatar 2022 Sustainability Report.
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operational viability was confirmed well before the event’s
official start.

Operational Start: The contrast with prior tournaments
was clear: Brazil 2014 began with metro systems that
were late and untested. Russia 2018 faced food-supply
disruptions on opening day. Qatar 2022, on the other
hand, was fully commissioned at launch.

The economics reflected this readiness. Whereas Brazil
generated $4,826 million in total FIFA revenue,” and Russia
brought in $6,421 million,® Qatar delivered $7,568 million,?
the highest revenue in World Cup history.

Qatar 2022 succeeded not because it performed well at
delivery. It succeeded because operational viability was
designed, tested, and proven over a 10-year horizon.

7. FIFA, 2015, “2014 FIFA World Cup Brazil Financial Overview,” FIFA Financial Report 2014.
8. FIFA, 2019, “2018 FIFA World Cup Russia Financial Overview,” FIFA Financial Report 2018.
9. FIFA, 2023, “2019-2022 Cycle in Review: 2022 Financial Highlights,” FIFA Annual Report 2022.
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Case Study #2: Expo 2020 Dubai

EXHIBIT 3

Expo 2020 Dubai: Built to Adapt, Resilient Under Shock

2014-2015

ConOps established
with clear governance
framework
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Event awarded
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ramped up

2016-2018

Visitor journeys mapped, and
staffing, security, medical, and
transport models developed

Operational manpower

2021
Expo 2020 held
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2020
COVID-19 shock delayed
initial opening date

Expo 2020 Dubai delivered a six-month mega event under
unprecedented disruption. But such resilience did not
emerge during a crisis; it was engineered years earlier
through a robust operating model.

Strategy: As early as 2015, the organizing committee
developed a detailed end-to-end Concept of Operations
(ConOps). This ConOps defined how the Expo would
function on day one, day 100, and day 180. Every service
line (security, venue management, food and beverage,
retail, transport, etc.) was assigned ownership, service
levels, escalation pathways, and cost parameters.
Operational accountability was centralized under a
COO-led governance model. As a result, ConOps became
the reference against which every scope decision, capacity
threshold, and trade-off was tested.

Design: Initial forecasts projected 25 million visitors,
supported by over 30,000 volunteers.* These projections
were translated into service levels and capacity thresholds.
In 2016, ConOps helped detail customer journeys and map
arrival, screening, circulation, dwell time, and exit flows.
Assumptions were converted into quantifiable
requirements: gate capacity, clinic sizing, staffing ratios,
payment infrastructure, and overnight reset operations.

Construction and Testing: As delivery progressed,
ConOps governed sequencing, interfaces, and adjacencies.
Full end-to-end rehearsals could only begin once venues
and teams were mobilized, which happened as early

as 2019. In parallel, simulations and scenario testing
stress-tested crowd surges, emergency response,

and command escalation under peak conditions.

Then COVID-19 fundamentally altered every operating
assumption and projection. International arrivals dropped.
Health screening became mandatory. Density thresholds
were reduced. Workforce availability fluctuated.

But because ConOps had already done so much work —
defining everything from service levels and ownership to
escalation pathways and capacity baselines — the system
did not require redesign. It merely needed recalibration.

Health controls were inserted into existing entry

flows. Crowd limits were adjusted against established
thresholds. Staffing models were resized within predefined
role structures.

The operating logic remained stable; only the
parameters changed.

10. 2022, “Over 24 million visits as Expo 2020 Dubai connects minds and creates the future,” Expo 2020 Dubai Official Website, Dubai.
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Operational Start: The Expo opened to the public in
2021, operating continuously for six months. Transport to
the Expo was integrated with Dubai’s Roads and Transport
Authority (RTA) through dedicated buses and metro
services. A centralized control room unified security, police,
fire services, and transport authorities under real-time
command oversight.

BOSTON CONSULTING GROUP

Despite global travel disruption and fluctuating capacity
restrictions, the Expo welcomed over 24 million visits.
The lesson: operational resilience must be engineered
early. When disruption reshapes demand and constraints,
a defined operating architecture absorbs the shock.

The system flexes without losing control.
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Case Study #3: Istanbul Airport

EXHIBIT 4

Istanbul Airport: Rushed Into Operation, Breakdowns When

Going Live

2015-2017

Concept and capacity
defined, and construction
started

A\

X
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2018

Limited operations
launched, construction
concluded

2014

Project awarded

Istanbul Airport, an $11.7 billion large-scale project,**
entered operations while construction, commissioning,
and system integration were still ongoing.

Strategy: In 2014, the Turkish government launched

the project to position Istanbul as a global aviation hub.
Atatlrk Airport had reached capacity and demand was
rising sharply. Strategic decisions about scale and ambition
were set centrally and moved rapidly into design. The
airport was designed for an initial capacity of 90 million
passengers annually, with long-term expansion to 200
million, positioning it among the largest hubs in Europe.

Design: This ambition translated into exceptional
complexity. For example, a typical large airport operates
fewer than 3,000 airfield ground lights; Istanbul was
designed for approximately 35,000.** What'’s more, such
complexity required coordination with airlines, ground
handlers, and Eurocontrol. Finally, the launch date of
2018 compressed development cycles. As construction
progressed, key operational interdependencies
continued to evolve.

Construction: Construction progressed while aspects of
the design were still being finalized. Layout revisions were

2019

Migrated full operations to
Istanbul Airport under
Istanbul Grand Airport (IGA)

2022-2024

Operations stabilized

2020-2022

COVID-19 impact
amplified (early
operational strain)

incorporated while construction proceeded on site. With
limited flexibility to pause or resequence, momentum and
deadlines took precedence over operational alignment.

Testing and Delivery: In October 2018, Phase 1
operations started even as additional runways,

terminal capacity, and expansion phases remained
under development as part of the broader master plan.
Mandatory technical commissioning was completed,

but without full operational rehearsals. Large portions of
the terminal remained unfinished, so the airport initially
handled only 20-30 flights per day.

The results were predictable: Passenger satisfaction
plummeted. Problems emerged in access, circulation,
baggage handling, routing, and facility readiness. The
Airport Operational Database (AODB) was not fully
stabilized; airlines and ground handlers operated across
separate systems, thus exposing data misalignment under
live conditions. Operational coordination was subsequently
consolidated under an Airport Operations Control Centre
(AOCC), providing unified oversight across airlines, ground
handlers, and airport systems.

11.2018, “Erdogan opens new ‘Istanbul airport,” Turkey’s biggest,” Reuters, October 29.
12.2017, “ADB Safegate To Create Most Intelligent Airfield At Istanbul Airport,” Aviation Week.
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Operational Start: In April 2019, all flights were
transferred from Ataturk to Istanbul Airport. Operational
strain became visible immediately: Flights arrived without
luggage. Layout inefficiencies, incomplete moving
walkways, and extended taxi time added to the strain.
Basic services lagged expectations. With no metro
connection in place, access relied entirely on road
transport, thus creating congestion and missed flights.
Negative media coverage exacerbated the situation.

In March 2020, the COVID-19 pandemic brought a sharp
drop in traffic, slowing operations until 2022. This period

BOSTON CONSULTING GROUP

of reduced demand provided time to continue developing
infrastructure and stabilize operations. Over time,
operators stabilized performance. Today, the airport
handles approximately 80 million passengers annually.

The lesson is structural: Istanbul Airport did not fail at
opening; it absorbed operational risk that had accumulated
across earlier phases. The cost of embedding operations
late was paid in public.

LONG BEFORE THE RIBBON IS CUT: HOW EARLY DECISIONS SHAPE THE FATE OF LARGE-SCALE PROJECTS 12




Case Study #4: Fontainebleau Las Vegas

EXHIBIT 5
Fontainebleau Las Vegas: Dormant for a Decade. Operational Strain
at Restart

2008-2009 2017 2021-2023
Financial crisis caused Ownership transitioned, Ownership transitioned,
both construction to halt resuming design and finalizing construction
and bankruptcy construction under new vision and opening the resort
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2006 2009 2020
Project launched as Ownership transitioned, COVID-19 shock
luxury condo-hotel and project was put on stalled the project
hold
After nearly two decades of interruption and ownership The project then changed ownership three times:
changes, Fontainebleau Las Vegas opened in December
2023 as a $3.7 billion®® integrated resort. Its eventual 1 In 2009, after bankruptcy, the project was sold and

launch was not the continuation of a linear development remained dormant.

cycle, but the culmination of multiple resets resulting

from multiple ownership changes. The project illustrates 2 In 2017, new ownership relaunched the asset

how a change in project vision, executed on partially as “The Drew Las Vegas,” pivoting toward a
completed infrastructure, jeopardizes the successful convention-led gaming resort.

launch and operations of a large development project.

3 In 2021, after COVID-19, Fontainebleau Development

Strategy: The project was initially launched in 2006 reacquired the property and positioned it as a luxury

under Fontainebleau Development, with the ambition integrated resort.
to introduce modern luxury to Las Vegas. The program
combined hospitality, gaming, retail, food and beverage, Design: Initial design proceeded conventionally. However,
and residential condos. Located about three kilometers a changing vision led to continuous adjustments to the
north of the Strip, the thesis was product-led: A unique design despite construction progress. Design decisions
resort would compensate for the distance from core were constrained by existing structures and previously
footfall in the Vegas Strip. installed systems.
Construction began in 2007. However, during the 2008 For example, a substantial redesign was required in 2021
financial crisis, the developer filed for Chapter 11. At that to align the core and shell with updated luxury positioning
stage, the core structure was largely complete, but interior and new code requirements. Residential condo layouts
works, back-of-house areas, and life-safety systems were were reconfigured into hospitality rooms. Public spaces
unfinished. and the back of house were modernized after years

of dormancy.

13. Matt Villano, 2023, “Fontainebleau opens $3.7-billion Las Vegas Strip hotel,” CNN Travel, October 25.

BOSTON CONSULTING GROUP LONG BEFORE THE RIBBON IS CUT: HOW EARLY DECISIONS SHAPE THE FATE OF LARGE-SCALE PROJECTS 13



Construction and Testing: When Fontainebleau
Development repurchased the asset in 2021, it set the goal
to open by 2023. As a result, timelines were compressed,
and design, construction, and operational readiness efforts
proceeded concurrently.

Once construction was finalized, the project team had

less than two months to get up and running. During this
period, they onboarded and trained more than 6,500
team members while simultaneously resolving last-minute
issues (including incidents such as pipe failures during
testing). Unsurprisingly, full operational readiness was

not achieved before opening day.

Operational Start: After 16 years of development,
Fontainebleau Las Vegas debuted on December 13, 2023.
Despite a grand opening that featured celebrities, early
operations struggled. The property underperformed

against targets, with visible underutilization in both the
hotel and gaming facets. Within months of opening,
workforce and executive turnover occurred, including
layoffs of dozens of table-game dealers.**

Guests left mixed reviews of the resort. While some praised
the design and quality of the amenities, others criticized
inconsistent service and poor value for money. Guests

also reported long internal walking distances (due to the
layout configuration). And reports showed discrepancies

in check-in times and room assignments as well as
housekeeping inconsistencies.

Fontainebleau Las Vegas shows what happens when
multiple changes are made to an asset’s vision and
strategy: Operational struggles materialize at every turn.
Morale suffers. Underperformance is inevitable.

14. David Danzis, 2025, “More employee cuts on Las Vegas Strip as casino lays off ‘dozens’ of dealers,” Las Vegas Review Journal, May 28.
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BCG's Asset Ops360: How to
Redefine Operational Viability
in Capital Programs

The pattern across these four cases is consistent. Projects
that perform from day one are not better managed at
launch. They are better designed from the start.

Qatar 2022 did not succeed because its operations team
was exceptional on opening day. It succeeded because
operational viability was treated as a design parameter
for over a decade. Expo 2020 did not absorb a global
pandemic through improvisation. It absorbed it through
a governance architecture that was already in place.
Where projects have struggled, the failure was rarely
created at delivery. The risk accumulated earlier — in
strategy and design — and was simply revealed when
operations began.

The implication is structural, not cultural. Operational
viability cannot be bolted on at the end. It must be
embedded at every stage, from strategy through
construction, where assumptions are set, trade-offs
are made, and flexibility is either preserved or lost.

Yet in most large-scale programs today, this does not
happen. Operational viability is treated as an implicit
outcome rather than an explicit requirement. By the time
issues surface, scope is frozen, layouts are locked, and

systems are built. Flexibility is gone. Recovery is expensive.

And the cost is paid in public.

BOSTON CONSULTING GROUP

This is the gap that BCG's Asset Ops360 is designed
to close.

Asset Ops360 is a structured diagnostic framework

that embeds the operational lens across the full project
lifecycle. It evaluates viability simultaneously across three
dimensions: every stage of development from strategic
definition through completion; every operational
component of the asset; and every key function that
must contribute at the right moment. Together, these
dimensions produce a quantified viability profile, making
risk visible at every point in the lifecycle.

In practice, this means three things that traditional
project governance does not provide: assumptions are
stress-tested before they become commitments, gaps

are surfaced at the stage when closing them is still cheap,
and intervention shifts from opening day to the design
table, where it belongs.

The leaders who delivered Qatar 2022 and Expo 2020
understood this intuitively. They built operational thinking
into the earliest conversations, and it showed when the
ribbon was cut. For those overseeing the next generation
of large-scale projects, BCG's Asset Ops360 offers a way
to make that discipline systematic, transferable, and
measurable. The question is not whether to apply it.

It is how early.
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