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Digital Sustainability: 
The Path to Net Zero for Design & Manufacturing and 
Architecture, Engineering & Construction(AEC) in Europe
Insights from a whitepaper developed in partnership with Autodesk

Fredrick Royan, Frost & Sullivan

Velvet Innovation 2022
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What:

Why:

• Emphasis on clean and 
efficient models of energy 
usage

• Emphasis on reuse, 
repurpose, and recycling of 
materials

• Unlock value from siloed 
information

• Better performance, better 
outcomes, reduced 
downtime

• Integration of health & 
wellness with smart building 
solutions

• Improve occupant’s safety 
and productivity

• Better ways of realizing 
outcomes

• Explore added capabilities

• Transform current models of 
operation

Sustainability Digitalization Health & Wellness Business Models

Influencers: Market Policies Competition Collaboration Innovation Risk Mitigation

How: Energy Efficiency
Cloud and 
Cybersecurity

Facility Management Outcome-linked Models

Circular Economy Robotics & Drones Compliance Monitoring Shared Economy

Decarbonization AI and ML
Healthy Building 
Certifications

XaaS (Anything-as-
a-Service)

KEY MARKET FORCES OF CHANGE

Source: Frost & Sullivan

Sustainability, digitalization, health & wellness and business models - 4 factors driving the industry transformation/transition
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DIGITAL SUSTAINABILITY IS DRIVING B2B GROWTH OPPORTUNITIES IN THE NEW NORMAL

Digital Sustainability is driving Growth Opportunities of Water, Energy & Resource/Nature Regeneration/Recovery Across Cities and 

Industry Value Chains with an Inter-dependence on Critical Resources in a Increasingly Connected World

Sustainability

Aerospace & Defence

HealthcareHomes & Buildings

Energy Chemicals & Materials

FMCG – Fast Moving Consumer 

Goods
Industrial Automation

Agriculture & Nutrition

Research, Banking & Finance Fintech Academia Investment Advisory Insurance

• Aerospace Systems

• Airlines and Airports

• Defence & Security

• Space 

• Unmanned Systems

• Vehicle systems and technologies

• Autonomous Driving & Connected 

Mobility

• Logistics and Supply Chains

• Commercial Vehicles

Mobility

• Nutritional & Functional Ingredients

• Preservation, Sensory & Textural 

Ingredients

• Agriculture and Nutrition Technologies

• Agrochemicals & Animal Feed Ingredients

• Power Generation

• Grids

• Energy Storage

• Critical Power

• Distributed Energy

• Chemicals in Infrastructure & 

Mobility

• Personal Protection Equipment

• Packaging

• Metals & Minerals

• Process Equipment & 

Machines

• Automation

• Electronics & Measurement

• Smart Buildings & Automation

• Lighting & Facility Management

• Digital & Cognitive Buildings

• Building Energy Management 

• Digital Health

• Advanced Medical 

Technologies

• Pharma &  Clinical Diagnostics

Oil & Gas

• Exploration &Drilling

• Production & Completion

• Supply Chain

• Renewable Feedstocks

Sustainability as a 

Service

Industrial Water & Waste 

Management Services

Circular Economy of 

Waste to Value

Green feedstocks 

and Fuels

Smart Environment in 

Cities & Buildings

Net Zero Cities, Nation 

and Industries

• Retail

• Food & Beverages

• Retail

• Personal Care &Home Care

Digital Solutions BIM & Digital Twin Customer Experience and 

Contact

Digital Media and Cyber-

security

IoT & Digital 

Transformation

3D Printing and 

Robotics

Cloud, Data Centres, 

Network and IT

Design, Engineering & Consulting Architecture Construction Program/Project Management Design

Source: Frost & Sullivan
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CROSS-SECTION OF CUSTOMERS SURVEYED IN MANUFACTURING & AEC

AEC represented two-third of the sample size to uncover opportunities in architecture & engineering services and construction services

Manufacturing 

58%

32%

10%Very large companies
(5,000 and more employees)

Large companies
(250 to 4,999 employees ) 

Medium sized companies
(50 to 249 employees)

30%

32%

20%

18%Very large 
(500+)

Large
(101-499)

Medium
(51-100)

Small
(5-50)

AEC

Manufacturing

Consumer Products

Building Products & Fabrication

Industrial Machinery

Auto & Transportation

Segment AEC

Construction Services

Engineering Service Providers

Buildings

Architecture Services

Civil Infrastructure

Utilities & Telecom

Oil & Gas

12%

8%

7%

5%

27%

14%

10%

7%

6%

2%

2%

Source: Frost & Sullivan and Autodesk 
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Manufacturing

AEC

A&E

Construction

CLOSE TO 2/3 HAVE SUSTAINABILITY AS CORE PART OF STRATEGIC VISION

• 64% understand sustainability as a formal strategic vision in the leadership approach
• About 75% of manufacturing companies have sustainability as part of leaderships strategic vision
• A&E segment is a bit more ahead, however, construction segment is not far behind

64%

23%

12%

1%
49
%

51
%

Important part or cornerstone in 
corporate strategy

Company Approach towards Sustainability

Focus area below corporate level

Total

Sustainability is part of our leadership’s formal strategic vision, purpose and / or company goals  
Sustainable practices are viewed important in my company but there is no formal approach to it
Leadership is looking to establish a strategic approach to sustainability in the future
I don’t think leadership view sustainability as a priority for the company

73%

59%

61%

55%

16%

27%

28%

26%

11%

12%

9%

16%

Source: Frost & Sullivan and Autodesk 
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Lack of financial resources

Access to skills and training

Lack of customer buy in

Lack of a strong business case

Access to software and technology

Lack of in-house expertise on sustainability

Lack of executive level/leadership focus on goals

Total
Nordics Benelux UK & Ireland

CHALLENGES ARE RELATIVELY HIGHER IN BENELUX AND UK & IRELAND COMPARED TO NORDICS

• Lack of financial resources committed to sustainability is the biggest challenge in Benelux and UK & Ireland. 
• Nordics has lower level of challenges – with access to software and technology being the least challenging

Main Challenges for Achieving Sustainability – by Region
Share of Extremely and Very Challenging Ratings

39%

33%

29%

28%

26%

26%

25%

26%

20%

25%

28%

12%

19%

16%

46%

43%

25%

27%

32%

26%

28%

44%

36%

37%

29%

35%

32%

30%

Source: Frost & Sullivan and Autodesk 
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Customer retention 87%

Customer expectations 83%

Competitive advantage 76%

Supply chain and partner expectations 54%

Regulation and market forces 52%

Attracting talent and employee satisfaction 43%

Investor relations 34%

11%

13%

19%

30%

29%

43%

28%

12%

13%

10%

18%17%

45%

35%

44%

36%

36%

32%

23%

42%

48%

32%

18%

16%

11%

11%

CUSTOMER EXPECTATION AND RETENTION IS A MAIN DRIVER FOR SUSTAINABILITY

• 76% indicated a competitive advantage with sustainability at a corporate level
• 87% indicated for customer retention and 83% driven by customer expectations

Why do Companies Embrace Sustainability at Corporate Level - Total Top 2 Box
Very and extremely 

important

Not important Important

Source: Frost & Sullivan and Autodesk 
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STRONG INVESTMENT IN WORKFLOWS, COMPLIANCE AND TECHNOLOGY / SOFTWARE

• Companies have already invested in improved workflows, regularly compliance and technology / software.
• Improved workflows and sustainable technology / software companies plan to increase the investment.

Areas of Investment in Sustainability – Today and in Future

Investment Today (yes) Investment Future

Improved workflows (e.g. less energy & materials)

Regulatory compliance

Technology and software

Research and development (R&D)

Recruiting additional staff and training

CSR (volunteering or giving back to community

Carbon Offsets

85%

79%

74%

62%

52%

44%

43%

6%

11%

8%

10%

9%

17%

16%

5%

4%

4%

5%

11%

8%

9%

27%

45%

34%

45%

45%

55%

42%

39%

32%

39%

28%

27%

17%

25%

23%

8%

14%

12%

5%

3%

7%

Don't know 1 Strongly decrease 2 3 4 5 Strongly increase

Source: Frost & Sullivan and Autodesk 
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Support from Software Providers

Easier to collaborate with the supply chain 
and partners

New data and insights capabilities

Simplify the capture and reporting of 
sustainable approaches

Integration with 3rd party tools/apps

More consultancy on how their tools enable 
our sustainability efforts

More Machine Learning and Artificial 
Intelligence capabilities

48%

33%

37%

38%

23%

47%

55%

37%

44%

38%

33%

30%

Nordics Benelux UK & Ireland

Manufacturing

AEC

Manufacturing

AEC

Manufacturing

AEC

61%

51%

48%

43%

44%

30%

47%

55%

54%

42%

41%

27%

56%

47%

41%

24%

38%

29%

40%

50%

43%

47%

45%

25%

MACHINE LEARNING AND AI SUPPORT STRONG DEMAND IN NORDICS MANU

• Supply chain collaboration with partners is the highest need in manufacturing in Benelux and UK & Ireland
• Reporting on sustainable approaches combined with new data and insights is a common need across regions

Source: Frost & Sullivan and Autodesk 
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DIGITAL TRANSFORMATION IN THE ENERGY AND WATER UTILITIES

Source: Frost & Sullivan

Traditional 

World:  From …

Digital 

Future:  To …
Future of Water

Products

Analog

Closed

Compete

Niche

Vendors

Own

Individually Optimised

Services & Outcomes

Digital

Open

Collaborate

End-to-End

Partners

Share/Trade/Security

Overall Optimisation

Energy/Water/Data as a Service, 

performance contracting

Smart grid, demand-side management, 

automated trading

Open innovation, co-creation, 

compatibility

Partnership, collaboration, 

skill sharing

Integrated solutions, generation 

optimisation

Digital Twins/platforms, managed 

services, personalisation

Trading, peer 2 peer models, 

democratisation

Business Outcomes, Smart city, 

Society 5.0

Digitisation

Data

Connectivity

Artificial 

Intelligence

Cloud

Transformation 

Enablers

Blockchain

• Transformation of the energy and water industry is generating new customer centric business models leading to smart enabled 
sustainable services
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WATER UTILITIES ARE STEPPING UP INVESTMENT IN DIGITAL SOLUTIONS TO ACHIEVE KEY OUTCOMES

• Anglian Water is a sector leading UK Water utility. Lowest level of leakage - 20% leakage reduction achieved since 2010. 
• Wessex Water set to deploy AI technology across its wastewater network of 35,000 kms in a worlds first

Source: Water UK

Geographic coverage and Performance of 
Water Utilities in England and Wales

Performance of Water Utilities in England and Wales on Key Outcomes
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USE CASES OF NORCONSULT AND LANDSEC

Source: Norconsult

NORCONSULT integrating Sensor Data for Building Management
The Forge – the first Net Zero Carbon 

development being developed by Landsec

Lavington Street Project – New Benchmark 
for operational energy and embodied carbon

Source: Landsec
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USE CASES OF MACE AND ODICO
MACE is setting new benchmarks of sustainability in AEC and ODICO leading tech provider for Robotics and 3D printing for construction

Rising Factory in Olympic Park –
90% built off-site

Cloud based construction management for Facebook 
Datacentre

Award winning construction projects of Mace that have leveraged technology

Source: MACE

Wire Cutting Robotic Systems for Concrete

World’s First Example of 
topology optimised concrete 

structure in 2010

Mainstream solution using wire cutting 

Factory on the Fly

Source: ODICO



14

AI SOLUTIONS FOR GHG MONITORING PLATFORM FOR CITIES AND BUILDINGS AS MATERIAL BANKS
Systems thinking approach involving AI solutions is driving scale, speed, accuracy and significant cost savings for customers

Satellite imagery based AI solution:
• Bio-diversity mapping to capitalize 

on Bio-diversity Net Positive Gain 
requirement in the UK

• Vegetation Management
• Methane emission monitoring
• Water quality monitoring

Satellite imagery based AI near real 
time monitoring of GHG:
• Climate monitoring platform for 

cities
• Ground data for air quality and 

traffic management

Digital solution for surveying of 
buildings:
• Buildings as Material Banks 

(BaMB’s)
• Facilitating material reuse and 

recycling in a circular economy

Source: LoopfrontSource: Everimpact
Source: AIDASH
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CURRENT AND FUTURE TRENDS OF SUSTAINABILITY IN MANUFACTURING

• 59% of manufacturing companies report a strong or very strong impact of carbon neutral manufacturing followed by factory 
energy opimisation (57%) and material alternatives (54%). 

• Product energy efficiency in addition to material alternatives signals the move of the sector to focus on Scope 3.  

Carbon neutral 

manufacturing

Factory Energy 

Optimisation

Material alternatives

Product Energy 

Efficiency

Material Efficiency & 

Light weighting

Product Reparability & 

circularity

Sustainability as a 

service

Resilient Supply chain

Local versus global 

circular economy

38%

52%

41%

46%

39%

39%

26%

25%

26%

-

Today: Share of 
Strong  + Very 
Strong Impact In Future: In the next 2 Years

Don't know Decrease Stay same Increase

7%

7%

7%

8%

7%

9%

7%

3%

5%

28%

33%

34%

37%

37%

41%

50%

54%

55%

59%

57%

54%

52%

52%

45%

38%

35%

33%

Source: Frost & Sullivan and Autodesk 

33%

38%

44%

40%

48%

40%

44%

41%

48%

53%

51%

48%

51%

40%

47%

42%

42%

37%

21%

23%

21%

34%

26%

41%

56%

67%

67%

67%

74%

66%

57%

70%

51%

36%

25%

30%

9%

14%

11%

14%

12%

14%

12%

2%

11%

27%

35%

35%

35%

33%

41%

50%

55%

50%

56%

47%

48%

48%

48%

38%

33%

36%

30%

Nordics Benelux UK & Ireland
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CURRENT AND FUTURE TRENDS OF SUSTAINABILITY IN AEC

• Heightened focus on embodied carbon in the AEC sector is reflected with strong current focus on material alternatives
• Zero Waste/Lean Construction highlights strong prospects for pre-fab and modular construction

Zero waste (lean 

construction)

Material alternatives

Net Zero energy buildings 

(or high performance 

buildings)

Smart infrastructure (or 

smart/resilient communities 

or cities)

Sustainability as a service

Local versus global circular 

economy

Resilient Supply Chain

47%

50%

30%

33%

36%

21%

20%

-

Today: Share of Strong  
+ Very Strong Impact

11%

6%

5%

5%

7%

6%

6%

30%

39%

33%

37%

41%

43%

58%

54%

54%

55%

53%

46%

41%

28%

In Future: In the next 2 Years

Don't know Decrease Stay same Increase

Source: Frost & Sullivan and Autodesk 

9%

5%

1%

2%

3%

5%

3%

36%

33%

31%

42%

34%

33%

45%

53%

60%

55%

49%

52%

45%

34%

5%

4%

8%

6%

6%

7%

9%

35%

39%

35%

33%

44%

50%

67%

52%

57%

57%

59%

46%

38%

21%

17%

7%

6%

7%

10%

7%

6%

21%

44%

34%

38%

43%

46%

59%

57%

45%

53%

50%

40%

39%

28%

Nordics Benelux UK & Ireland

In Future: In the next 2 Years
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Thank You

F re dr i ck  R o yan

V i c e  P r e s i d e n t
S u s t a i n a b i l i t y  &  C i r c u l a r  
E c o n o m y
M o b i l e :  + 4 4  7 9 6 1 7 8 0 5 4 5
E m a i l :  f r o y a n @ f r o s t . c o m


