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Collaboration can build 
the systems we need

As we look forward to bringing 
the industry together for the 
10th annual Carbon Crunch, 
we’ve identified 10 top themes 
for achieving decarbonised, 
resilient systems.

Since our first Carbon Crunch summit in 2013, 
coinciding with the launch of the Infrastructure 
Carbon Review, it’s become the leading industry 
event focusing on carbon management and 
climate resilience in the infrastructure sector. 
As we approach our 10th annual Carbon 
Crunch, we’ve asked many of the people 
who’ve contributed to Carbon Crunch over 
the years to reflect on what they see as the 
biggest issues and challenges today.
 
Time and again, the word that comes up is 
collaboration – the value of bringing together 
infrastructure owners, government, regulators, 
academics, contractors and suppliers to share 
thinking, experiences and solutions. Reaching 
our decarbonisation and net-zero targets, and 

adapting to the physical impacts of climate 
change, will require the industry to collaborate 
more frequently, more deeply and in new ways.
This is because the outcomes we seek are 
systemic, and all the players and stakeholders 
within our systems need to work together 
to make them greener and more resilient. 
We’ve grouped the contributions that follow 
into 10 key themes: standards, route maps, 
resilience, digital tools, the circular economy, 
procurement, supply chains, offsetting, nature-
based solutions and the just transition. 
 
One important development to this year 
is the imminent update to PAS 2080, the 
standard for managing carbon in buildings 
and infrastructure. We’ve worked alongside 

Mark Crouch
Decarbonisation lead,  
Mott MacDonald

others on this, and its expanded scope 
– buildings as well as infrastructure, and 
resilience alongside decarbonisation – will 
help drive the wider ambitions of the industry.   

We look forward to seeing you 
in London on 18 October. 

Nikki Van Dijk
Resilience lead,  
Mott MacDonald
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1.
Standards
How the PAS 2080 
specification can enable 
a joined-up industry

2.
Route-maps
Transformation plans that 
move with the times

3.
Resilience
Strengthening our systems 
against climatic challenges 

4.
Digital tools
Harnessing information 
for better decisions

5.
The circular economy
Making our resources 
last several lifetimes

6.
Procurement
Setting carbon and resilience 
expectations for partners

7.
Supply chains
Transforming the way the 
value chain works together 

8.
Offsetting
Supporting additional 
mitigation

9.
Nature-based solutions
Working together to unlock 
the benefits of nature 

10.
Just transition
Driving social outcomes as 
we address climate change

Carbon Crunch  
10 themes for system-wide progress
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Our Carbon Crunch 
journey so far…

The Infrastructure Carbon Review sets 
out 10 recommendations for reducing 
carbon in infrastructure, encompassing 
leadership, communication and culture, 
metrics and governance, commercial 
solutions, innovation and standards.

The Infrastructure Carbon Review 
identifies the link between reductions 
in carbon and reductions in cost, and 
proposes strategies to bring both 
carbon and cost down simultaneously 
when constructing, operating and 
maintaining infrastructure.

Mark Enzer  
Infrastructure Carbon Review lead author,
Strategic advisor, Mott MacDonald

Read the report here.

2014

2013

Carbon Crunch: 
new strategies 
for cutting the cost 
of infrastructure

Output from the Carbon 
Crunch seminar hosted 
by Mott MacDonald, 
26 November 2013
at the Institution of 
Civil Engineers, London

We have set big, hairy, audacious goals 
that can only be attained by pursuing 
long-term collaborative relationships 
throughout our supply chain.

Jason Tucker 
Head of capital delivery and supply 
chain management, Anglian Water

National Grid makes the use of 
a Carbon Interface Toolkit (CIT) 
compulsory on all its projects; 
qualification to tender for National 
Grid contracts now requires 
measurement of carbon using the CIT.

Carbon Crunch: 
shining a searchlight 
on leadership, 
innovation and 
procurement

Output from the Carbon 
Crunch seminar hosted 
by Mott MacDonald, 
28 November 2014
at the Institution of 
Civil Engineers, London

Read the report here.

https://www.mottmac.com/download/file?id=25139&isPreview=True
https://www.mottmac.com/download/file?id=25139&isPreview=True
https://www.mottmac.com/download/file?id=25140&isPreview=True
https://www.mottmac.com/download/file?id=25140&isPreview=True
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2015

2016

Mott MacDonald launches the 
Carbon Portal, the first carbon 
calculator to directly measure the 
capital and operational carbon 
footprint of BIM-designed assets. 

In December 2015, the Paris Agreement 
is struck at COP21. Leaders of 195 
countries agree to substantially reduce 
global greenhouse gas emissions to 
limit the global temperature increase 
in this century to 2ºC while pursuing 
efforts to limit the increase to 1.5ºC.

Too many asset owners feel they 
need to steer their carbon-cutting 
journey themselves: out of more than 
15,000 customers, only a handful 
make a point of asking how we can 
provide lower carbon solutions.

Andrew Swain 
Senior manager, sustainability, Tarmac

Read the report here.

Carbon Crunch: 
how to manage 
infrastructure 
carbon and cost

Output from the  
third Carbon Crunch  
seminar hosted by  
Mott MacDonald,  
25 November 2015
at the Institution of 
Civil Engineers, London

The BSI’s PAS 2080 standard will provide 
much needed guidance to help all 
asset owners make the most of carbon 
management. For most, complying with 
PAS 2080 will lead to a complete rethink 
of ‘business as usual’. But as always, 
it will be businesses at the vanguard 
of change which reap the rewards.

Scott Steedman 
Director of Standards, BSI 

In May 2016, PAS 2080, the 
international standard for managing 
infrastructure carbon, is launched.

Read the report here.

Carbon Crunch: 
the road to zero carbon

Output from the fourth 
Carbon Crunch seminar 
hosted by Mott MacDonald 
on 29 November 2016 
at the Institution of Civil 
Engineers, London

https://www.mottmac.com/download/file?id=25138&isPreview=True
https://www.mottmac.com/download/file?id=25138&isPreview=True
https://www.mottmac.com/download/file?id=37257&isPreview=True
https://www.mottmac.com/download/file?id=37257&isPreview=True
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2017

2018

The UK government publishes its 
Clean Growth Strategy, setting out 
policies and proposals to deliver 
increased economic growth and 
decreased emissions. Plans include 
greenhouse gas removal technologies, 
improving the energy efficiency of 
homes and ending the sale of new 
petrol and diesel vehicles by 2040.

The UK’s second carbon budget 
(2013-17) is met, with carbon 
emissions 43% below 1990 levels.

Productivity and sustainability are 
inextricably linked. There is a gap 
between how we boost productivity, 
and how being more efficient can 
produce a more sustainable outcome.

Keith Waller 
Senior advisor, Infrastructure 
& Projects Authority 

Read the report here.
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Carbon Crunch:
who needs 
reduction targets?

Output from the fifth 
Carbon Crunch seminar 
hosted by Mott MacDonald 
on 29 November 2017 
at the Institution of Civil 
Engineers, London

There’s no question that we’re 
able to minimise the rise in global 
temperature – and that we can afford 
it. The main barrier is political will.

Chris Stark 
Chief executive, Committee 
on Climate Change 

The UK’s third carbon budget (2018-22)  
starts, with the target of reducing 
emissions to 37% of 1990 levels. 

Read the report here.

Achieving 
net zero
The investor angle

Output from the sixth 
Carbon Crunch seminar 
hosted by Mott MacDonald 
on 14 November 2018 
at the Institution of Civil 
Engineers, London

https://www.mottmac.com/download/file?id=35178&isPreview=True
https://www.mottmac.com/download/file?id=35178&isPreview=True
https://www.mottmac.com/download/file?id=37263&isPreview=True
https://www.mottmac.com/download/file?id=37263&isPreview=True
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The UK Net-Zero Infrastructure Industry 
Coalition is formed, a network of 
prominent public and private infrastructure 
businesses and academic institutions 
who are committed to achieving net-zero. 
Mott MacDonald is a founding member.

June 2019, the UK government legally 
commits to cut national greenhouse 
gas emissions to net-zero by 2050.

Read the report here.

Delivering net-zero  
infrastructure 
Practical steps 

Output from the 2019 
Carbon Crunch summit 
hosted by Mott MacDonald 
at the Institution of Civil 
Engineers, London

The technologies needed to deliver 
net-zero are already known and 
understood, and the cost of key ones 
is already falling. That means that 
net-zero can be achieved for the 
same cost as originally estimated 
for the previous goal, which was to 
reduce the UK’s emissions by 80%, 
measured against a 1990 baseline.

Jenny Hill 
Head of buildings, industry and bioenergy, 
Committee on Climate Change 

While the world’s attention has rightly 
been engaged by the COVID-19 
pandemic, the imperative to reduce 
carbon emissions and address 
the mounting challenge of climate 
change has not gone away. In fact, 
the pandemic has further emphasised 
that we can’t take our natural systems 
for granted, and that “business as 
usual” is simply not an option for us. 

Mike Haigh 
Executive chair, Mott MacDonald

The coronavirus pandemic 
sees carbon emissions across 
the developed world drop to 
low levels amid lockdowns, 
reduced international travel and 
disruptions to industry. The effect 
is short lived, with emissions 
rebounding within the year.

Read the report here.

Delivering net-zero 
infrastructure:

Output from the 2020  
Carbon Crunch summit  
hosted by Mott MacDonald, 
16th–19th November 2020

practical steps in  
a changing world

2019

2020

https://www.mottmac.com/download/file?id=38243&isPreview=True
https://www.mottmac.com/download/file?id=38243&isPreview=True
https://www.mottmac.com/download/file?id=39596&isPreview=True
https://www.mottmac.com/download/file?id=39596&isPreview=True
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2021

2022

COP26 is held in Glasgow. 
Countries are obliged to 
submit or update their plans 
for reducing carbon emissions 
in line with the targets set 
in the Paris Agreement.

The only way to solve a two-sided 
market problem is to tackle both 
supply and demand at the same 
time… by unleashing the power of 
partnerships, we can take sustainability 
as far as possible and compound 
our impact on climate change.

Joe Devlin 
Senior analyst, Power NI

Read the report here.

Decarbonising infrastructure:

accelerating our 
transition to a  
net-zero world

Output report from 
Carbon Crunch 2021:  
the pre-COP26  
edition, hosted by  
Mott MacDonald,  
4 to 7 October 2021

Carbon Crunch will focus on resilience alongside 
carbon, recognising the urgency and the need 
for an integrated approach to climate change.

10

https://www.mottmac.com/download/file?id=41134&isPreview=True
https://www.mottmac.com/download/file?id=41134&isPreview=True


1 A specification  
for a joined-up  
industry 

The updated PAS 2080 specification 
requires and will enable organisations 
in the built environment to take a 
systemic approach to decarbonisation, 
considering other challenges such as 
climate resilience and biodiversity gain. 
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International climate pledges were revisited 
at COP26; many infrastructure owners signed 
up to decarbonisation plans and targets; and a 
new definition of corporate net-zero was agreed 
(by the Science-Based Targets initiative, or 
SBTi). Against this backdrop, it’s essential that 
PAS 2080, the first specification for managing 
carbon in infrastructure, is updated to ensure 
it remains relevant, reflects best practice and 
helps the widest possible group of organisations 
to manage whole-life carbon systematically.  

Since its launch in 2016 following the 
recommendation of the Infrastructure Carbon 
Review, PAS 2080 has provided a common 
language for the infrastructure value chain on 
managing carbon. Many organisations were 
involved in its creation, and the recent work to 

update the specification and its accompanying 
guidance has been equally collaborative. 

The Green Construction Board and the Institution 
of Civil Engineers have been sponsors; BSI is 
publishing PAS 2080; Mott MacDonald and  
Arup have been technical authors; and the 
project steering group and technical advisory 
panel has included representatives from Stantec, 
WSP, Skanska, Costain, National Grid, Anglian  
Water, TfL and other asset owners and  
managers, designers, constructors and  
product/material suppliers. 

As well as sharpening the focus on the net-zero 
challenge, the update broadens the application 
of the specification beyond infrastructure to 
buildings and the wider built environment. 

It reinforces the importance of systems thinking 
by clarifying how individual assets should be 
treated within larger networks and, in turn, 
in systems. It highlights the importance of 
government, the investors and regulators.
And there is recognition of the multiple 
imperatives that will come with operating 
in the future environment – adaptation and 
resilience, biodiversity, and social outcomes 
as well as decarbonisation – and guidance 
on how to use a systems approach to find the 
right balance of these desired outcomes.

Standardised approaches are an important way 
of building momentum behind change. The 
updated PAS 2080 specification was out for 
public consultation in July, and the final version 
will be published before the end of 2022, with 

worked examples in the guidance document 
to aid understanding and promote uptake. 
In summary, it will help the industry improve 
whole-life carbon management maturity and 
pursue joined-up approaches to the net-zero 
challenge, both within their own asset base 
and systems, and across organisational and 
sector boundaries. Collaboration is the only way 
we will get to net-zero. Not only is PAS 2080 
a great example of collaboration in its own 
right, it is continuing to drive collaboration and 
systemic solutions in the built environment. 

The decarbonisation agenda 
has moved very fast over the 
past two to three years. 

James Harris
Executive chair, Mott MacDonald

Resilience Digital tools The circular 
economy

Procurement Supply chains Offsetting Nature-based 
solutions

Standards Route maps Just  
transition
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The ongoing review and revision of  
PAS 2080 will move us beyond carbon 
reduction to encompass net-zero thinking, 
and include buildings and the built 
environment in addition to infrastructure. 
It will be key to embedding best practice 
in carbon management across the industry. 

However, concrete is likely still to be the most 
ubiquitous material used in construction, 
so it’s also essential to deliver against the 
recently published Low Carbon Concrete 
Routemap. Decarbonisation has been and 
continues to be moved forward through a 
level of outstanding collaboration and an 
inclusive approach to problem solving.

Chris Newsome 
Non-executive board director and advisor, UK 
Water Partnership, Green Construction Board 
member and chair, Infrastructure Working Group 

The considerable and growing interest in 
the practical application of PAS 2080 across 
the built environment is demonstrated by 
the enthusiastic and patient participation of 
representatives from many organisations on 
the technical advisory panel convened to assist 
with the revision process. Their contributions 
to shaping the revised specification and 
supporting guidance have been and 
continue to be invaluable to ensuring this 
work will encourage truly collaborative and 
effective approaches to decarbonisation.

Adrian Johnson
Technical director, Stantec and chair of  
the PAS 2080 technical advisory panel 

Resilience Digital tools The circular 
economy

Procurement Supply chains Offsetting Nature-based 
solutions

Route mapsStandards Just  
transition



2Decarbonisation
route maps move 
with the times
In an ever-changing world, it’s important 
to review route maps and action plans 
for decarbonisation regularly, and to 
take every opportunity to work with 
stakeholders to identify opportunities 
for system-wide improvements.
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Route maps are a great way to set a strategic 
target, and to assess how different technical 
solutions and investments may get you there. 
They use scenario planning to take account of 
the many uncertainties and interdependencies 
in policy, funding streams and the wider value 
chain that will be encountered on the way. 

We are also seeing organisations 
implementing action plans based on those 
route maps: identifying low-regrets short 
to medium-term actions to advance along 
the required decarbonisation trajectory. 

The last few years has seen 
many asset owners and sector 
bodies in water, transport, 
energy and the wider built 
environment develop  
route maps for reaching 
net-zero and other specific 
decarbonisation targets. 

Resilience Digital tools The circular 
economy

Procurement Supply chains Offsetting Nature-based 
solutions

Standards Route maps Just  
transition

This is encouraging. But it is important to 
stress that route maps and the action plans 
derived from them cannot be static: they 
must be continuously revised. Organisations 
will need to continue to follow a data-
driven approach, being responsive to what 
data is telling them about their carbon 
emissions, changes in external factors and 
the relative success of the actions taken. 

Adaptability must be your watchword. Where 
your route map involves emerging solutions 
that are not currently available at scale (eg 
hydrogen or innovative low carbon materials) 
this presents a level of uncertainty, and you 
may need to adapt your plans as the costs and 
viability of these solutions become clearer. 

It is not just technology: there are many 
aspects of your external environment which 
are changing all the time. Government 
policy, regulation, the supply chain’s ability 
to deliver, the preferences and behaviour 
of customers; all can shift relatively quickly 
and some policy and global market trends 
present important transition risks. 
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At National Grid, one of the biggest carbon challenges 
that we will be addressing in the coming years is methane 
reduction. There is an opportunity to work across the 
industry (both transmission and distribution networks) 
to use and implement new techniques and accelerate 
the pace of change to meet the UK methane pledge of 
30% reduction by 2030. Other key activities will be the 
use of new technology to detect gas leaks. In the longer 
term, hydrogen is a vital theme: I hope that in 10 years’ 
time at Carbon Crunch, we might be talking about the 
success of hydrogen as our main heating fuel in the UK.

Christine Glew
Environmental sustainability manager, National Grid

The more you can anticipate these risks and 
overlay them to your plan, the better you will 
be able to adapt to circumstances and avoid 
planning for assets that may become stranded 
or too expensive to operate over time.  

Another category of risk that obviously 
needs to be incorporated in this process is 
climate hazards. For example, your plan may 
involve nature-based solutions to achieve 
carbon sequestration and other benefits, 
and the use of renewable energy sources. 
But how might a hotter climate, changes in 
rainfall, wind or frequent extreme weather 
events affect the performance and viability of 
these solutions, and the long-term efficiency 
of any assets that you are planning? 
It’s probably not possible, and certainly not 
advisable, to do all this thinking and planning  
in isolation. You need to work with stakeholders 
to understand the interdependencies that exist  
across sector and geographical boundaries,  
and to find solutions collaboratively.  

Many technologies and approaches with 
decarbonisation potential, such as the use  
of hydrogen, nature-based solutions, or waste 
heat, will need commercial structures and/or 
incentives to support them, which can only be 
developed alongside government, regulators, 
industry bodies and the wider supply chain.

We can always achieve more when we work 
together, and this applies to organisations 
and sectors alike. Working with partners, we 
have co-developed route maps for Water UK, 
National Highways, the Environment Agency 
and other clients. They can help you set a 
visible strategic direction towards net-zero 
and other intermediate decarbonisation 
targets, but they should never be set in stone: 
you should always remain agile, respond 
to changes in your industry and the wider 
world, and continue to move with the times. 

Maria Manidaki
Technical director and net-zero lead,  
Mott MacDonald

Resilience Digital tools The circular 
economy

Procurement Supply chains Offsetting Nature-based 
solutions

Standards Route maps Just  
transition



3 Pricing resilience
into investment 
decisions
The inevitable impacts of climate change 
mean that resilience should now be an integral 
part of the business case for infrastructure 
investment. A methodology is now available 
that helps with these essential calculations.
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We must address not only the causes of 
climate change, but its effects. There’s 
quite rightly been a huge amount of focus 
and investment on how we can reduce 
greenhouse gas emissions. But as the 
discussions at COP26 last year highlighted, 
it has become very clear that despite our 
best efforts to decarbonise, there is a level 
of global temperature rise that we are now 
locked into. We need to make plans to adapt 
to the challenges of more frequent extreme 
weather events, as well as changes in average 
conditions, and build resilience to them. 

Everyone responsible 
for planning, appraising, 
selecting, and delivering 
infrastructure investments 
today must face the reality 
that their assets and systems 
will be operating against a 
backdrop of climate change.  

However, spending on resilience measures 
has significantly lagged behind the spending 
on measures to decarbonise, and is certainly 
falling well short of what’s required to protect 
us all against the climate risks to come. A key 
reason for this has been the lack of information 
on the costs and benefits of resilience 
measures to inform investment decisions. 

One way in which we are helping to fill this 
information gap is by developing PCRAM – the 
Physical Climate Risk Assessment Methodology 
– in partnership with the Coalition for Climate 
Resilient Investment (CCRI). Launched at 
COP26 in Glasgow last November, PCRAM is 
a way of assessing and quantifying physical 
climate risks to infrastructure assets. We have  
written guidance for practitioners on its use,  
which has just been made available. 

So, how does PCRAM work? Let’s take a 
railway as an example. The infrastructure 
will include a large number of assets and 
components (tracks, signalling equipment, 
embankments, overhead lines and so on) and 
there will be a range of different climate risks 
that could affect it: sea level rise, heatwaves, 
flooding, storms and high winds. If you are the 
asset owner, it’s quite a task to understand 
which of those risks are the most material 
and could have the greatest impacts. 

There will be best and worst-case scenarios  
that you’ll need to work through to calculate  
your financial exposure. PCRAM helps you do 
this. This analysis may show, for example, that  
the most material risk for a particular section of  
track is flooding and that over the course of  
the asset’s life you might expect to incur costs  
of between £5M (at best) and £50M (at worst)  
in repairs and outages.  

Your next step will be to work with engineering 
designers on measures that might be put in 
place to protect against that risk. So, in this 
example, the options might include raising the 
section of track, providing additional drainage or 
building a protective bund. With these options 
designed, you can then run the scenarios again 
and compare the financial costs and benefits 
of each option, versus those of doing nothing.  

In time, we would expect these kinds of 
calculations to become a standard part of 
infrastructure planning. Climate risk and  
resilience can no longer be treated as an 
afterthought or a nice-to-have; it is a  
fundamental business risk and should be  
a mainstream consideration for organisations  
and management processes, now and  
in the future.

Nikki Van Dijk
Resilience lead, Mott MacDonald  

Resilience Digital tools The circular 
economy

Procurement Supply chains Offsetting Nature-based 
solutions

Standards Route maps Just  
transition



17  I  Mott MacDonald  I  10th Carbon Crunch: Reduction and resilience

CReDo is a digital twin. It is all about how 
we can increase resilience across the 
infrastructure system through understanding 
infrastructure interdependencies and relevant 
interventions. It’s also about how we ensure 
those interventions have the lowest possible 
carbon impact. For example, relocating a power 
substation may increase resilience, but have 
a heavy carbon impact. It’s key that we as 
an industry ensure the right connections are 
made between adaptation and mitigation. 

In the coming years, I think digital twins 
will increasingly help us assess the priority 
actions to accelerate the pace of climate 
action, and we’ll be able to give examples 
of how digital twins have helped us to 
increase resilience across the infrastructure 
system through projects such as CReDo.

Sarah Hayes
Strategic Engagement Lead of CReDo, 
Connected Places Catapult

Digital tools The circular 
economy

Procurement Supply chains Offsetting Nature-based 
solutions

Standards Route maps Resilience Just  
transition



4 Digital: the enabler 
for system-wide
approaches

The use of digital twins and other 
digital tools can help enable a joined-
up approach to carbon and resilience 
across our infrastructure systems.



19  I  Mott MacDonald  I  10th Carbon Crunch: Reduction and resilience

Industry-leading tools have been developed 
that use data and advanced analytics to aid 
decision-making in constructing, operating and 
maintaining assets and systems. These have 
made a significant contribution towards the 
aims – outlined in the Infrastructure Carbon 
Review and the focus of our first Carbon Crunch 
– of reducing carbon and reducing cost.
     
However, there are immense challenges to 
come. As we contemplate the steep emission 
reductions necessary to reach net-zero and the 
disruption that extreme weather will cause to 
our systems, it’s clear that systemic, joined-up 
approaches will be needed on both counts. 
Infrastructure operators will need to share 
data and work collaboratively with a host of 
stakeholders across sectoral, organisational and 
geographical boundaries to prepare for climatic 
threats and to reduce carbon emissions from 
their complex operations and supply chains.
 
Digital tools, especially connected digital 
twins, can be an enabler for these system-
wide approaches. But in order for this to be 
the case, we need to see more interoperability 
across the digital marketplace. If everyone 

In the years since our first 
Carbon Crunch event in 2013, 
there has been considerable 
growth in digital capabilities 
across the infrastructure 
industry, and in our ability to 
use digital tools to manage 
carbon and climate resilience.

does their own thing, using proprietary, stand-
alone tools that do not link up with each other, 
there may be some isolated gains, but this 
fragmentation will reinforce siloed thinking at a 
time when we really need organisations, both 
public and private and throughout the value 
chain, to be working together in new ways.  

Greater connection and co-ordination need not 
mean that we stifle innovation or commercial 
interests. Platform-based interfaces can 
continually be enhanced and added to with the 
latest tools; with an open approach to data and 
forward-thinking procurement policies, innovators 
small and large can play their part and be 
rewarded for doing so. To take things to the next 
level, we need groups of infrastructure providers, 
supported by city authorities and government, 
to convene and work together to overcome the 
obstacles that are holding us back on integration, 
data sharing and truly joined-up systems that 
move us along the right path to net-zero. 

Mark Enzer
Lead co-author, Infrastructure Carbon Review 
Strategic adviser, Mott MacDonald

Resilience Digital tools The circular 
economy

Procurement Supply chains Offsetting Nature-based 
solutions

Standards Route maps Just  
transition



5 Making our  
resources  
last a lifetime 
Reaching net-zero will require 
infrastructure clients to fully embrace 
the principles of the circular economy.
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Humanity is using up the world’s natural 
resources at an unsustainable rate, and the 
linear model of production, consumption and 
waste cannot continue. We need to shift to a 
circular system, in which waste and pollution 
are ‘designed out’, products and materials 
are kept in use for as long as possible, 
and natural systems are regenerated. 

In the infrastructure and built environment 
sectors, this will require a fundamental rethink 
of the way we plan and design assets and their 
constituent parts, so that they can be adapted, 
added to, taken apart and reassembled, 
operated and maintained with ever greater 
efficiency, and be used again and again. 

To make the circular vision a reality, we need 
to change the focus and practices of those 
who design, build and manage the built 
environment in at least two key ways. 

For all the advances that 
have been made to reduce 
carbon emissions over the 
lifecycle of built assets, it will 
be impossible to reach net-
zero if these assets continue 
to be built from virgin raw 
materials which are used only 
once, have a limited lifespan 
and are then disposed of. 

Resilience Digital tools The circular 
economy

Procurement Supply chains Offsetting Nature-based 
solutions

Standards Route maps Just  
transition
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Firstly, we need to design differently. Built 
environment professionals are now familiar with 
the concept of DfMA – design for manufacture 
and assembly. Developing a circular economy 
in the built environment calls for ‘DfX’ – design 
that considers the use, reuse and value of 
resources in perpetuity, taking account of 
externalities. DfX in the built environment 
encompasses prevention, manufacturing, 
reuse, recovery, recycling and more: it takes 
account of the entire asset lifecycle. We need 
to design in a way that makes it easier to reuse 
assets and the resources within them without 
requiring big new resource inputs when they 
are moved, altered or recycled; which means 
thinking about these things in advance. 

Secondly, we all need to change our attitudes 
to resources that are already in the built 
environment, so that these are seen as a vast 
‘materials bank’ for future use. We need to 
log, quantify and categorise resources in the 
built environment to understand what can 
potentially be reused, recovered and recycled. 
The more information that is made available 
on the assemblies, components and materials 
that are out there (including their condition and 
likely remaining service life) the more likely it 
is that future uses are found and that natural 
resources can be kept in the environment. 

Digital solutions can really help here. By 
digitally tagging and tracking resources and 
their condition, asset owners can arrange 
pre-emptive maintenance that will optimise 
the efficiency and longevity of what they own; 
identify when replacements will be required; 
and identify used assets, components and 
materials that can be factored into design 
and procurement decision-making. 

This kind of comprehensive digital approach 
to resource management will promote 
transparency across the built environment 
supply chain: whatever is supplied, whether 
reused or new, will need to come with a 
digital record of its constituent components 
and resources and their provenance.

Working together and taking a systemic 
approach, we can make the world’s resources 
last a lifetime – or several lifetimes. 

Sarah Griffiths 
Sustainability consultant, Mott MacDonald

Three principles of the circular economy

Eliminate 
waste and 
pollution

Circulate products 
and materials at their 

highest value
Regenerate 

nature

Source: Ellen MacArthur foundation
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6
Using procurement  
to drive change

Infrastructure clients are now able to 
take a contractual approach to driving 
carbon reduction and other climate-
related measures in their supply 
chains. Should they opt to do so, 
and how can it be done effectively? 
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By making it clear that whole-life carbon 
reduction and resilience are an essential 
part of their requirements, clients can 
set the tone for meaningful change in 
the supply chain and spur the innovation 
and continuous improvement that will be 
needed in the pursuit of a net-zero future.  

It’s now possible to write climate change 
requirements into contracts, whether 
these contracts are client designed, 

Procurement is a key tool 
that the construction sector 
can use to effectively 
decarbonise and mitigate 
climate change impacts. 

design-build or design-build-operate. 
NEC recently published a draft of a 
secondary option X29, ‘climate change’. 

This new option prompts the inclusion 
of ‘climate change requirements’ and 
allows targets on carbon emissions, and 
other sustainability-related metrics, to be 
written into a ‘performance table’ used for 
incentivisation in the NEC4 Engineering 
and Construction Contract (ECC). X29 is 
drafted specifically for NEC contracts but it 

is worth noting that similar clauses could be 
drafted to write net-zero obligations into other 
contracts, including those published by FIDIC.  

So should clients go down the route of formal 
incentivisation on climate change, and if so, 
to what extent? If environmental outcomes 
are a priority, and they are concerned 
about the accountability of contractors 
and suppliers in meeting these outcomes, 
then it should be seriously considered. 

Resilience Digital tools The circular 
economy
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solutions
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However, there are a couple of caveats that 
should be borne in mind before taking this step. 
First, you need to have confidence that you 
have robust metrics in place and that all parties 
are confident in their ability to measure them. 
This requires parties to work collaboratively 
to agree on a framework for how emissions 
will be measured (eg data sources to be used, 
how emissions reductions will be monitored 
and verified). Establishing an appropriate 
baseline for any improvement targets is just 
as important as the choice of the metrics 
themselves, and can be just as challenging.

Second, if you have not already done so, it 
may be worth considering the use of non-
contractual performance metrics (KPIs) as 
an intermediate step before introducing 
enforceable contractual terms. Remember, 
the intention is to work with contractors and 
suppliers to gain the maximum possible 
climate change performance, not to scare off 
potential bidders with the fear that they may 
be caught out if they fall short. Early contractor 
involvement can help establish what is feasible 
before reaching the contractual stage. 

We have worked with some infrastructure 
client organisations that are leading the way in 
procurement for sustainability. Watercare, New 
Zealand’s largest water and wastewater company, 
recently used NEC4 to incentivise whole-life 
carbon in a major design and build contract. In 
the UK, Anglian Water has used an enterprise 
approach to forge long-term partnerships with 
contractors and suppliers around outcomes that 
include meaningful climate change metrics.
 
The devil is in the detail. Poorly thought-through 
procurement can be counterproductive, so 
pay attention to the latest industry guidance 
and standards. And take expert advice. 
If you are considering changes to your 
procurement approach or need assistance 
with specific contractual terms, we can help.

Richard Patterson
NEC and procurement specialist, Mott MacDonald 

Priyesh Depala
Investment planning advisor, Mott MacDonald
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A pivot for the 
infrastructure
supply chain
Meeting net-zero and 
resilience objectives 
will require supply chain 
organisations of all levels 
to align and collaborate.

7
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For a long time, the commonly-held view 
has been that the whole reason the supply 
chain exists is to build new things. This 
has certainly been the case for the UK 
water sector where, in the 30 years since 
privatisation, new assets have been central 
to the industry meeting its challenges of 
improving environmental water quality (driven 
by European legislation) and providing 
wholesome clean water to a growing society.  

The twin aims of achieving net-zero and 
improving climate resilience are now changing 
everybody’s priorities. To manage out carbon, 
owners and operators will need to seek first 
to optimise, repair, repurpose, reuse or modify 
the assets they already have, and only resort 
to building new assets once these other 
potential solutions have proved insufficient. 
Where new infrastructure is required, it will 
need to be built in a way that minimises 
carbon in both construction and in operation.

This shift presents a huge challenge to those 
in the supply chain, who primarily want to 
grow their own financial performance, now 
and in the future. If suppliers are willing to 
reorientate their business activities to align 

The infrastructure industry 
and its supply chain are 
making a historic pivot in 
response to climate change. 

with these priorities, then sustainable growth is 
still possible. But they need to be able to offer 
solutions that help reduce whole-life carbon; and 
this may imply commercial arrangements which 
reward them according to the value they bring, 
beyond the one-off construction of an asset. 

For some suppliers (eg manufacturers of 
pumps for the water industry) the ability 
to reduce operational carbon will clearly 
be the most significant. But let’s put that 
aside for a moment and consider traditional 
construction activities where the focus 
is on how to reduce capital carbon.  

The central problem in decarbonising the 
construction of infrastructure is that we use a 
lot of materials, such as concrete and steel, 
that are energy intensive; and the generation 
of that energy is carbon intensive. In stating the 
problem, you can see the answer is going to be 
in three parts: use less of these energy-intensive 
materials; use less energy in material production; 
and decarbonise the generation of energy.

Acting individually, organisations will only be 
able to make limited progress on these aims, 
so collaboration is crucial. Clients and tier one 
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contractors need to provide leadership: 
the more they can show that they are 
serious about eliminating carbon, for 
example by becoming accredited to PAS 
2080, then the more this signal will filter 
down to those lower in the value chain, 
who are currently much less likely to be 
engaged. Contractors can play a key role 
in linking those with product knowledge 
with those in the solution development 
space, especially where more innovative 
products and materials are concerned. 

Over the years supply chains have 
become very good at value engineering 
and optimising for cost. They now need to 
become equally good at doing the same  
for carbon. In the project space, there is a 
high correlation between the two, so that if  
you concentrate on reducing carbon you  
will also reduce cost. Is the same true for  
the production of materials in the supply  
chain? In the long term, yes; but it’s going  
to require investment in new equipment,  
in decarbonising processes and in power 
grids. That is what suppliers around the 
world are going to need to do if they are  
to compete in the new world that we face. 

Steve Tetlow 
Director, JN Bentley
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Whenever you are trying to implement significant 
change there are usually three hurdles to 
get over: cultural, technical and commercial. 
The challenge of decarbonising infrastructure 
supply chains in the UK involves each of these. 
At Skanska UK we believe that we are firmly 
over the cultural hurdle, and other leading 
organisations would say the same. As an industry, 
we’re starting to climb the technical mountain, 
with all the pilots and trials going on for low-
emissions solutions. However, we’re only at 
the foothills of the commercial mountain, as we 
try to scale low-emissions solutions and deal 
with their impact on current business models.

Our current biggest challenges are working 
through the technical and commercial realities 
of decarbonising our largest emissions areas: 
construction plant and fleet, steel and concrete. 
The opportunities are huge. That’s why we 
now solely use HVO biofuel, and we’ve been 
founding signatories to the Climate Group’s 
SteelZero and ConcreteZero initiatives. 

Adam Crossley
Director of environment, Skanska UK



Making the 
right calls on 
carbon offsets Offsetting can play an important role 

as industries and economies transition 
to net-zero, but we must continue 
to prioritise decarbonisation and all 
investments need to be chosen wisely.

8
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Yet it is an area that comes with challenge  
and risk. How can we be sure that the  
schemes and interventions funded in 
the name of offsetting genuinely make a 
difference – and will continue to do so?
 
Let’s be clear: offsetting does not in 
any way relieve us of the imperative to 
reduce emissions. It should not be used 
to conceal their existence or to avoid 
making solid commitments to reduce them 
as far as technically possible. Emissions 
reduction should be the top priority. 

Carbon offsetting, sequestration 
and removal feature to a greater 
or lesser extent in many corporate 
strategies for achieving net-zero  
and carbon neutrality. 

However, all organisations that are on a 
decarbonisation journey will have unabated 
emissions in any given year. While this is the 
case, they should do what they can to address 
this by funding positive initiatives elsewhere 
and accelerate the wider transition to a lower-
carbon economy. Offsetting, sequestration 
and removal are all tools for doing that. 

The voluntary carbon market is growing very 
fast. For clients who are looking to support 
positive outcomes through offsetting, there 
are a few things to bear in mind. The first is the 

source of the offset: does the initiative involve 
the removal of carbon from the atmosphere, or 
the reduction of existing and future emissions? 
While initiatives in either category are valuable, 
carbon reductions are best placed earlier in the 
transition as we support mitigation beyond our 
organisations; while in the longer-term, removals 
will be the only type compatible with net-zero. 

Second, if the offset does involve carbon 
removal, how permanent is this removal? If it 
is possible that the gain that has been made 
is later reversed (for example, planting trees 

that may later burn down) then this is less 
desirable than more permanent forms of carbon 
storage. Offsetting standards have safeguards 
in place to manage this risk. Nevertheless, the 
Oxford Principles (published in 2020) define 
net-zero aligned offsetting as transitioning 
to carbon removal with long-lived storage.
 
Third, has the offset been certified to a 
reputable standard? One complication here is 
in that the market for removals with long-lived 
storage is in its infancy, with guidance and 
standards having not yet been crystallised. 

Resilience Digital tools The circular 
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solutions
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Finally, in addition to the effect on emissions, 
do the chosen offsetting projects provide any 
societal benefits, or improve resilience?  

Answering these questions, and taking the 
best decision based on the answers, is not 
straightforward. When purchasing credits in 
the marketplace, such as Voluntary Emission 
Reductions (VERs) and Certified Emission 
Reductions (CERs) it is not easy to distinguish 
those that derive from removals as opposed 
to reductions. And while carbon removals 
will become more and more important over 
the coming decades, initiatives that focus 
on reduction may be just as valuable for the 
transition in the here and now, particularly 
those that protect and restore nature.

At Mott MacDonald, we are certified carbon 
neutral, which means we are reducing our 
emissions, and have purchased credible offsets 
for our unabated emissions. We are not yet 
net-zero, which (as per the Science Based 
Target initiative’s (SBTi) Net Zero Standard) 

requires a 90% reduction and for the residual 
emissions to be balanced by permanent carbon 
removal, although we are developing our 
strategy in order to achieve this by 2040.  
We are in the process of updating and seeking 
validation of our near- and long-term science-
based targets to ensure that our decarbonisation 
trajectory is in line with our net-zero commitment. 

Our advice to others who are navigating 
decisions in this field is to fully investigate 
the projects that you are planning to fund; to 
keep up to date with the latest guidance and 
engage with other stakeholders who are making 
similar decisions; and, where you choose to 
offset, to invest in credits that are certified 
to a high industry standard of integrity. 

Mimi Zimmer 
Senior carbon management consultant,  
Mott MacDonald

As organisations, we need to reduce reliance on the 
offsetting of residual emissions beyond 2030. To do this, 
we’ll increasingly need to focus on infrastructure that 
both mitigates emissions to help us towards net-zero, 
and is resilient against climatic conditions in a future 
world where there has been a 2ºC temperature rise. In 
10 years’ time, my hope is that we’ll be moving to the 
use of materials, products and technologies that are 
not only carbon net-zero, but are carbon positive over 
their lifetimes, absorbing more carbon than they emit.

David Riley 
Head of carbon neutrality, Anglian Water
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Working together 
to unlock the 
benefits of nature
Infrastructure owners, local authorities and 
other stakeholders addressing the climate 
challenge can all gain from nature-based 
solutions. A joined-up and consultative 
approach, supported by a decision-
making framework, is required to do so. 

9
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In rural and coastal areas, creating or restoring 
natural features such as woodland, wetlands, 
peatland or mangroves can sequester carbon, 
promote biodiversity, help water and air quality, 
boost flood resilience, and provide communities 
with recreational opportunities. In cities, the 
addition of parks, trees, green landscaping and 
natural drainage can release similar benefits 
and in addition can promote urban cooling and 
contribute to improved health and wellbeing. 

In short, nature-based solutions can help to 
solve many different problems. But this is 
exactly why many opportunities to deploy 
them are missed. Organisations are often 
siloed in their thinking, only addressing one 
problem at a time, and looking to maximise 
financial value for that singular problem. 

To make the most of the potential that these 
solutions offer, they need to be approached 
collaboratively from the outset, with partners (and 
where relevant, regulators) who are focused on a 
broad set of outcomes rather than single outputs. 

For example, if a water and sewerage company 
was addressing in isolation the problem of 
sewer flooding in an urban street, it might 
opt for a constructed solution involving larger 
sewer pipes, storm tanks and outfalls into a 
watercourse. But if it worked with the local 
authority and the residents’ association, 

Carbon can be reduced, 
and risks posed by the 
physical impacts of climate 
change can be mitigated, 
using solutions that harness 
the power of nature.  

it might find that a sustainable drainage 
scheme involving rain gardens, swales and 
vegetation could do the task just as well, in a 
way that also enhanced the local environment 
and increased climate resilience. The solution 
would not just avoid construction of carbon-
intensive structures, but vegetation would 
sequester carbon from the atmosphere. If it 
also talked to the local school, it might find that 
a rain garden would have educational benefits 
for the children. Talking to environmental 
groups might reveal that adding a pond or 
certain plants would help local biodiversity.  

Water companies in the UK have taken a 
leading role in promoting nature-based 
solutions out of a desire to seek best value 
solutions. They have been encouraged by 
regulators to explore alternatives to traditional 
hard infrastructure, and to consider carbon 
reduction, resilience and other co-benefits 
such as placemaking alongside financial cost 
when appraising options. Some examples 
of excellent projects in the UK water sector 
include Northumbrian Water’s sustainable 
drainage scheme at Brunton Park in Newcastle 
and Severn Trent’s Crumpmeadow sewage 
treatment wetland. There have also been some 
excellent collaborations on flooding which have 
involved local authorities and the Environment 
Agency, such as the natural flood management 
scheme in the River Aire catchment in Leeds.  
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In many other contexts and sectors, it is harder 
to identify organisations that have a primary 
interest in leading nature-based solutions, 
and in some cases there are regulatory and 
other barriers to overcome. However, even 
where such interventions are outside an 
organisation’s core business – such as carbon 
sequestration schemes used for offsetting 
– these projects can be greatly enhanced 
by considering the wider benefits they 
might bring to society and the environment 
and engaging with more stakeholders. 

The environment and society are connected 
through a common focus on outcomes, and 
a recognition that both sit within a system 
of systems. Nature-based solutions can 
unlock great value, which will only increase 
with the integration of environmental 
markets and standardised reporting. 

For a systemic and integrated approach,  
we recommend the use of a six-step  
decision framework to developing  
collaborative nature-based solutions  
through all stages of the project cycle:  

1. Establish a shared vision 
2. Identify the options for nature-based solutions 
3. Quantify a range of benefits from each 

solution and agree a preferred option 
4. Finalise design and prepare for construction
5. Construct the solution
6. Maintain, monitor, evaluate and learn. 

Well planned and executed interventions 
reintroduce the natural resilience and 
biodiversity that has been lost through human 
activity over the years, while also using the 
power of nature to address both sides of 
the climate change challenge we all face.

Marieke Nieuwaal 
Technical principal, nature-based 
solutions, Mott MacDonald 

James Knightbridge  
Account leader, water sector, Mott MacDonald
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Driving social 
outcomes as part  
of a just transition 

Pursuing positive and inclusive 
social outcomes alongside 
carbon and resilience goals 
is essential to maximise the 
sustainability of solutions. 
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We cannot afford to have a singular focus 
on carbon reduction. There are 17 UN 
Sustainable Development Goals, highlighting 
the multiple issues which need to be balanced 
simultaneously to move towards a more 
equitable, prosperous and resilient society.  

A core part of our purpose at Mott MacDonald 
is to improve society by considering 
social outcomes in everything we do, 
and we encourage others to view things 
through a similar lens. Considering things 
in a holistic way is necessary, even if it is 
challenging. For example, from a carbon 
standpoint it might make sense not to 
import a certain product by air; but looked 
at through a social lens, the export of that 

As efforts to tackle the 
climate crisis strengthen, it 
is vital that they are holistic, 
recognising the need to 
generate sustainable social 
and economic as well as 
environmental outcomes.  

product may be vital to economic livelihoods. 
A certain product or material required to 
manufacture green technologies may only 
be available from a country in which workers 
are toiling in exploitative conditions, requiring 
a rethink of how to meet the objective.  

There are also social outcomes to consider 
that are closer to home. Transport policies 
and incentives that encourage people to 
move away from petrol and diesel vehicles 
and towards electric cars are seen as a 
necessary part of the net-zero transition. But 
could such policies affect the opportunities 
of those groups who cannot afford an electric 
vehicle and live in accommodation where they 
do not have access to a charging point? 
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These kinds of interdependencies and 
overlapping priorities cannot be avoided 
since we all reside in an interconnected 
global system. There are no easy answers. 
Arriving at a just and fair solution requires 
us to explore, understand and weigh all 
the potential consequences. This means 
engaging with the right parties.  

By thinking through every side of a problem 
at an early stage, we can minimise the 
risk that our actions will be inadvertently 
damaging or counterproductive. In doing so, 
we may also identify opportunities to bring 
about additional social benefits on top of 
the original outcomes that are driving us. 
We are developing a digital solution, Moata 
People and Planet, that brings social, economic 
and environmental factors together to support 
the decision-making process. The solution, 
which has a library of over 1300 indicators, 
combines publicly available data with asset 
or project data to rapidly assess social and 
environmental factors, mapping insights 
against the SDGs and other customisable 
frameworks that align with client priorities.  

Risks and opportunities are visualised through 
maps and dashboards, providing sustainability 
insights to inform decisions that realise long-
term benefits for people and the planet. It is 
one way in which are working hard to strike 
that complex balance in decision-making. 
When tackling the big issues, it’s easy to make 
reactive decisions that are driven by the need to 
act quickly and respond to legislative or political 
pressure. However, we should allow room for a 
comprehensive assessment. Achieving net-zero 
is a challenge that requires multiple experts 
thinking in different ways, and social outcomes 
certainly need to be considered as part of this. 
By doing this we can achieve a truly just and 
fair transition, one which helps achieve multi-
dimensional, sustainable change for the better. 

Kerry Scott
Global practice leader for social 
outcomes, Mott MacDonald
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Helping you on 
your climate 
change journey

Wherever you are on your journey 
towards net-zero and climate 
resilience, Mott MacDonald has the 
expertise, tools and know-how to 
support you along the way. Here 
are some resources that can help.

Thought leadership

‘Net-zero: winning strategy or  
false sense of security?’
Net-zero is powerful as a rallying message 
but we must be more aware of who gets to 
make use of the ‘net’, writes Clare Wildfire, 
our global practice leader for cities.

‘How to develop a net-zero plan:  
lessons from the Water UK routemap’ 
Infrastructure owners need routemaps 
that will guide them to net-zero carbon 
– and their journeys need to start now, 
writes Priyesh Depala, Mott MacDonald’s 
investment planning advisor.

‘Transporting you to a low-carbon future’ 
Transport is the largest source of carbon 
dioxide emissions in the UK. The sector needs 
to lead the way in moving the UK, and the 
rest of the world, to a greener future. By Katie 
Chesworth, our principal transport planner 
and transportation unit sustainability lead.

Online resources

Combating the causes and effects 
of climate change. Together. 
Our climate change web pages.

Reducing emissions to net-zero 
Learn more about how we can support 
you during the climate transition.

‘Less is more’ 
Our carbon management brochure.

FUTURES Toolkit 
Our FUTURES approach helps you to  
implement vision-led planning for net-zero  
and resilience that takes account of  
future uncertainties. 

Moata Carbon Portal 
Our carbon monitoring solution for the built 
environment, enabling a net-zero future.

‘A place-based approach to net-zero’ 
How local insight, capability and connectivity 
can help the UK towards a better, faster, 
cheaper net-zero (produced by the Net-
Zero Infrastructure Industry Coalition).

https://www.mottmac.com/views/net-zero-winning-strategy-or-false-sense-of-security
https://www.mottmac.com/views/net-zero-winning-strategy-or-false-sense-of-security
https://www.mottmac.com/views/how-to-develop-a-net-zero-plan-lessons-from-the-water-uk-routemap
https://www.mottmac.com/views/how-to-develop-a-net-zero-plan-lessons-from-the-water-uk-routemap
https://www.mottmac.com/digital/article/66062/transporting-you-to-a-low-carbon-future
https://www.mottmac.com/climate-change
https://www.mottmac.com/climate-change
https://www.mottmac.com/climate-change/reducing-emissions
https://www.mottmac.com/download/file?id=38306&isPreview=True
https://www.mottmac.com/article/59966/futures-vision-led-planning-for-an-uncertain-world
https://www.mottmac.com/digital/moata-carbon-portal
https://www.mottmac.com/download/file?id=39870&isPreview=True
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A leader in addressing 
climate change

Nobody knows infrastructure climate 
change issues like we do. We have been 
working with our clients to cut carbon for 
nearly a quarter of a century, helping them 
to reduce their environmental impact, drive 
efficiency and become more sustainable. 
We co-authored the Infrastructure Carbon 
Review in 2013. In 2015, we co-authored 
PAS 2080, the international standard 
for managing infrastructure carbon, and 
are accredited to PAS 2080 globally. 

In 2020, we became the first company  
of our kind to be certified as carbon 
neutral and we have pledged to become 
a net-zero organisation by 2040 or 
earlier. We have joined the UN Race 
to zero campaign, are a partner to the 
Coalition for Climate Resilient Investment 
in developing the Physical Climate Risk 
Assessment Methodology, and support 
the Powering Past Coal Alliance to 
advance the transition to clean energy. 

Videos 

What does it mean for  
development to be climate-smart?

Leaving a social legacy from infrastructure

Pour into the fire by Awa Ndiaye A place-based approach to net-zero

The path to zero carbon heat

Leaving a social legacy from infrastructure

https://www.youtube.com/watch?v=BOLckj5ja8k
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https://www.youtube.com/watch?v=3WXX0HR83h0
https://www.youtube.com/watch?v=3WXX0HR83h0
https://www.youtube.com/watch?v=ZqJXi6lgZhY
https://www.youtube.com/watch?v=BEc3GdtAjSM
https://www.youtube.com/watch?v=gmnQvtgsVTc
https://www.youtube.com/watch?v=gmnQvtgsVTc
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https://www.youtube.com/watch?v=gmnQvtgsVTc


Opening opportunities 
with connected thinking.

mottmac.com

https://www.mottmac.com/
https://www.mottmac.com/
https://www.linkedin.com/company/mott-macdonald
https://www.instagram.com/mottmacgroup/?hl=en
https://twitter.com/MottMacDonald
https://www.youtube.com/channel/UCMngCq6rvdrA2i6ZzrArDCg
https://www.facebook.com/mottmacdonaldgroup/
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