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This presentation will examine where construction AI solutions are

starting to emerge; explore a few specific use cases; and look to the

horizon for a map of its future possibilities. Todayôsconstruction leaders

can no longer afford to ignore the potential implications of AI, and as with

many digital leaps, early movers will reap the largest benefits.

Course Description
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Ghassan Ziadat

Vice President ïCapital Projects & Infrastructure Major Projects

Leads McKinseyôswork on major projects in the Middle East, bringing more

than 30 years of experience in delivering major infrastructure projectsð

including airports, railways, roads, bridges, and general urban regeneration.

Has deep expertise in project design, program management, value

engineering, and public-private partnerships.

More: https://www.mckinsey.com/our-people/ghassan-ziadat

Presenter

https://www.mckinsey.com/our-people/ghassan-ziadat
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1. Technology landscape for E&C sector

2. AI as a different way to approach projects

3. Digital transformation 

The purpose of this presentation is to convey technical knowledge to the conference 

participants.

The presentation also contains slides with text that summarises the content of the 

presentation and the main learning objectives.

Learning Objectives
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Contents

The productivity challenge: A call for technology disruption

The digital landscape

Steps for lasting transformation 
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Construction constitutes 13% of Global GDP but productivity growth remains dramatically low
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SOURCE: OECD; WIOD; GGCD-10; World Bank; BEA; BLS; Turkish National Statistics Bureau; Singapore National Statistics Agency; Malaysian Statistics Agency; Rosstat; IHS; ITF; GWI; 

McKinsey Global Institute analysis 

Lagging construction 

productivity costs the 

global economy $1.6 

trillion a year

1 Assumes construction sector output remains constant and current workers are re-employed in other sectors at the total economy productivity rate.

Total productivity differential, 2015

Real gross value added per hour, 2005 $
Average 

productivity

Construction sector

Total economy

Economic value lost as a 

result of productivity gap1

($ trillion)

Global

37

25

$1.63

63

34

$0.58
40

31
$0.46

2116
$0.44

Central and 

South America

86
$0.05

63
$0.03

34
20

$0.07
North America

Europe
Asia Pacific

Africa

Middle East

~1/3
of lost value globally in the 

construction sector comes 

from North America (primarily 

the United States)
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7 key levers were identified that could improve productivity by 50-60%

Cumulative 

impact

Potential global productivity improvement1 from implementation of best practice

% impact on productivity 

1 The impact numbers have been scaled down from a best case project number to reflect current levels of adoption and applicability across projects, based on respondents to the McKinsey & 

Co Global Construction Industry Productivity survey who responded agree or strongly agree to the questions around implementation of the solutions

Enabler

8 - 9%

6 ï10%

8 - 10%

7 - 8%

Gap to Total 

Economy 

Productivity

SOURCE: McKinsey Global Institute analysis

48 - 60%5 - 7%

14 ï15%
50%

1 2 3 4 5 6

Regulation Collaboration 

& Contracting

Design & 

Engineering

Supply Chain 

Management

Onsite 

execution

Technology Capability 

building

7

External forces Industry dynamics
Firm-level operational 

factors
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All project lifecycle phases ~ 2400 firms

We mapped the construction technology investment 

landscape over the last 10 yearsé
Back-office Digital CollaborationOn-site Execution

Drone Enabled 

Yard Inspection

Off-site Fabrication

Value Engineering

Productivity Management

Design Simulation

Virtual learning

3D Printing

Machine Learning

Deep Learning

Equipment Management

Portfolio Planning and Management

Risk Management

Design Management

Process Simulation

Testing and Training

Robotics/Automation

Predictive Assessment Performance Equipment Marketplace

Constructions Materials Marketplace

Labor and Professional Marketplace 

Bidding Process

Contract Management

Manpower Optimization

Compliance

Materials Management

Real-time Monitoring 

and control

Progress Tracking and 

Performance Dashboards
Quality 

Control

Resource 

Planning
Estimating

CRM
Capital Financing

Project Scheduling

3D Modeling

Laser Scanning

Document 

Management

BIM

2018

2400

Constellations

$18B

North America

Firms

Clusters

Investment

Geo center 

of gravity 85%
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Constellations of new solutions and use cases are emerging 

around proven technologies ïwill accelerate impact 

Drone Enabled 

Yard Inspection

Off-site Fabrication

Value Engineering

Productivity Management

Design Simulation

Virtual learning

3D Printing

Machine Learning

Deep Learning

Equipment Management

Portfolio Planning and Management

Risk Management

Design Management

Process Simulation

Testing and Training

Robotics/Automation

Predictive Assessment Performance Equipment Marketplace

Constructions Materials Marketplace

Labor and Professional Marketplace 

Bidding Process

Contract Management

Manpower Optimization

Compliance

Materials Management

Real-time Monitoring 

and control

Progress Tracking and 

Performance Dashboards
Quality 

Control

Resource 

Planning
Estimating

CRM
Capital Financing

Project Scheduling

3D Modeling

Laser Scanning

Document 

Management

BIM

Digital Collaboration
CONSTELLATION 4: 

ARTIFICIAL 

INTELLIGENCE & 

ANALYTICS

Back-officeCONSTELLATION 5: 

MARKETPLACES

On-site Execution

CONSTELLATION 

3: ROBOTICS

CONSTELLATION 1: 

3D PRINTING &  

MODULARIZATION

CONSTELLATION 

2: TWIN MODELS
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Construction remains the most active phase: AI and VR/AR 

are starting to gain momentum 

Note: Early Stage VC, Late Stage VC, M&A and PE transactions included in analysis

Use Case Category

Concept & Feasibility

Design & Engineering

Pre-construction

Construction & 

Commissioning

Operation & 

Maintenance

Overarching

# Companies with 

Transactions

Number of 

Transactions

Total Transaction 

Value ($M)

Average Transaction 

Value ($M)

Back Office

% Founded in Past 5 

Years

Small all around

Niche market ï

established, small, 

and expensive

Large but well 

established

Very large market 

growing quickly

Medium-to-large 

market growing quickly

Very young category

Very established, 

niche market
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Quality Control

Equipment Marketplace

Design Management
Project Scheduling

Laser Scanning

Risk Management

BIM

Compliance

Labor and Professional Marketplace

Document Management

Bidding Process

Process Simulation

Contract Management

Construction Materials Marketplace

# of transactions

3D Modeling

Value Engineering

Productivity Management

CRM

Capital Financing

Portfolio Planning 

and Management

Estimating

Machine Learning

Progress tracking and Performance Dashboards

Deep Learning

Testing and Training

Design Simulation

Companies founded in last 5 years, (%)

ERP

Predictive Asset Performance

Robotics / Automation

Materials Management

Manpower Optimization

Equipment Management

Drone enabled yard inspection

Virtual Learning

Real-time monitoring and control

Off-site Fabrication

3D Printing

Resource planning

Transactions driven by established use-cases (e.g. document management) 

and talent acquisition (e.g. Machine Learning) Concept & Feasibility

Design & Engineering

Construction Back Office

Operation & Maintenance

Construction & Commissioning

Pre-construction Overarching (AI/ML)

SOURCE : McKinsey Startup and Investment Landscape Analytics

Size of bubble = number of 

companies addressing that use-case

N = 2361 unique companies

1 Total number of transactions in past 5 years, includes PE/VC, M&A and private placements. Does not include debt financing

2 Number of companies with transactions in the past 5 years, companies with multiple use cases are counted towards each use case (total is not MECE)
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Some 

technologies 

we are 

excited about
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Artificial intelligence 

Twin models 

Robotics & 3D printing








