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Good design in the built environment begins in the instant that an idea or improvement is 
born. In practice, however, it is all too often assumed that good design simply relates to the 
appearance and function of a piece of infrastructure, or how it fits into its wider systems. 

The National Infrastructure Commission (NIC)’s design principles go beyond simply aesthetic and technical 
appraisal and relate to climate, people, places and value. This report addresses the question, “What makes 
good design?” by drawing on the NIC’s work, the basis of a detailed survey of ICE members’ experiences.

Our findings paint a picture of how civil engineers work and how they feel about issues related to climate, 
people, places and value, identifying the gap between aspiration and day-to-day practices. Discussions 
about the responses point to where we can share best practice and make improvements. It has been a 
fascinating journey. We are enormously grateful to the NIC Design Group for its valuable input into this 
review, to the ICE members who took part and the industry experts who shared their views.

As civil engineers, we can help to address the world's biggest challenges, such as the climate emergency, 
population growth, dwindling biodiversity, water scarcity and urbanisation. Our designs and thinking make 
a difference; we must address these issues head on and be aware of the many aspects of design to be 
considered, and the hurdles to overcome, if we are to deliver the right solutions for generations to come.

The importance of good design is reflected in the Government’s decision to have board-level design 
champions on all nationally significant infrastructure projects. This report is a step towards the civil 
engineering profession developing a programme that supports design literacy and delivers good 
design. ICE now looks forward to exploring, with the NIC Design Group, how best to take forward the 
recommendations of this report.

Since the launch of the design principles for national infrastructure last year, the NIC’s 
Design Group has been running a series of engagement initiatives to raise awareness of the 
importance and value of design in infrastructure projects. 

As part of this work, we wanted to understand how the design principles were currently understood and 
applied in practice. We were interested in exploring not only individual needs for design literacy but also 
the culture and environments of organisations that enable good design to flourish.

We are delighted to be partnering with the Institution of Civil Engineers on this important piece of 
research, which attracted the views of some 900 survey respondents. Across all of the design principles 
– climate, people, places and value – a significant proportion of respondents stated that insufficient
importance was given to applying them in practice.

In the context of a climate emergency, it is perhaps most surprising that climate was the least 
addressed of the four principles. The supporting comments and further discussions have helped to 
unpack how we can upskill and improve our strategic decision-making processes. 

These outputs and insights will inform further programmes of work that ICE, and the NIC Design Group 
can consider, in collaboration with other organisations that have an interest in elevating design practice. 
Good design is critical if we are to use our limited resources to find creative approaches to meeting our 
carbon reduction targets, delivering on the levelling up agenda and creating healthy communities.

Rachel Skinner
ICE President 2020-21

Judith Sykes
Review lead and  
National Infrastructure 
Commission Design 
Group member 
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About the partnership

ICE approached 
the NIC Design 
Group in April 2020 
to collaborate on 
a design literacy 
programme for civil 
engineers based 
on the NIC’s Design 
Principles for National 
Infrastructure. 

The Design Group’s 
Sadie Morgan, Judith 
Sykes and Anthony 
Dewar with NIC Design 
Group advisor Tony 
Burton and ICE’s Mark 

Hansford and Ruby 
Kitching formed a 
joint steering group 
to discuss the issues 
surrounding design 

in infrastructure. 

A detailed survey 
based on the design 
principles was launched 
at a virtual event, What 
Makes Good Design?, 
on 8 September 2020 
(watch at ice.org.uk/
eventarchive) and ICE 
members were invited 
to take part. Speaking 

alongside Sadie, Judith 
and Anthony at the 
event were the Design 
Group’s Andrew Grant 
and Hanif Kara and 
ICE President 2019-20 
Paul Sheffield. 

ICE and the NIC Design 
Group reviewed the 
survey responses. This 
report presents the 
findings and makes 
recommendations to 
help drive good design 
alongside government 
and industry.
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In September 2020, the Institution of Civil Engineers (ICE) 
carried out a survey of its members to learn more about civil 
engineers’ awareness and understanding of good design. 

Questions in the survey were based on the UK National 
Infrastructure Commission (NIC)’s Design Principles for National 
Infrastructure. This guide emphasises the need for everyone 
involved in the procurement, development, design, construction, 
operation, maintenance and decommissioning of infrastructure to 
understand that they have a role to play in good design. 

While the survey responses were being analysed, the Government 
announced that it had adopted the NIC’s recommendations 
on design made in the National Infrastructure Assessment, 
highlighting its call for a design champion to be appointed on 
every infrastructure project.

The survey attracted 900 responses from UK-based civil engineers. 
This report contains the survey results and outlines the findings 
that best indicate the profession’s awareness and understanding 
of good design in a range of contexts. These findings are explored 
across the four design principles – climate, people, places and 
value – and through the project lifecycle.

The survey prompted further discussions within the industry, 
which were carried out between January and March 2021. They 
included input from members of the NIC’s Design Group, ICE’s 
Carbon Project, Project 13 and relevant ICE communities, the 
combination of which offers rich insight to inform a suite of  
cross-industry programmes and next steps.

In undertaking the research, the NIC Design Group and ICE were 
interested not just in individual knowledge of the NIC’s design 
principles in action, but also the organisational and cultural drivers 
that enable great design outcomes. 

The following issues were explored in the context of the 
four design principles: 
■ Climate was considered in terms of greenhouse gas emissions
and climate change adaptation.
■ People was considered in terms of improvements to people’s
quality of life, views of affected communities and future changes
to demographics and population.
■ Places was considered in terms of improvements to both the
natural and built environment.
■ Value was considered in terms of the entire project lifecycle and
outcome-based solutions.

Main findings

■ About 60% of respondents thought climate issues were not
given enough importance in design (greenhouse gas emissions
66%, adaptation for climate change 59% – see page 19).
■ Respondents said they considered people and places more than
climate, but there is a need to understand their frame of reference
of good practice for the more subjective themes of people
and place (see page 19).
■ Three principal barriers were identified as blocking greater
consideration of the design principles: a lack of inclusion or
incentivisation in the brief, a lack of joined-up thinking on
projects and a perception that design adds time and money
(see page 20).
■ Clients came in for particular criticism, with several respondents
highlighting a tendency towards lowest cost over wider design
value outcomes (see page 46).
■ Collaborative working and a shift to business models that value
outcomes were identified as the principal enablers of outcome-
based solutions. “More money in a project” was the least popular
choice for outcomes-based design (see page 43).
■ More than 60% of respondents identified a deficit in design
capabilities at all stages of the project lifecycle. The responses
also suggested that there was a lack of understanding of
decommissioning as part of the overall process (see page 52).
■ More than two-thirds (69%) strongly agreed that “every
person involved in infrastructure project planning and delivery
should consider the design’s impact on climate change, people,
places and value in the work they do” (see page 57).

Detailed findings

Consideration given to the issues 
■ Engineers working in flood management reported the highest
levels of consideration for most of the issues.
■ Engineers in energy and water reported the highest levels of
consideration for the full lifecycle of the project (see page 42).
■ Contractors give the issue of adaptation for climate change
noticeably less consideration than clients and consultants (page 24).
■ Some 43% of respondents in energy, communications, waste
and utilities said they always considered a project’s full lifecycle,
compared with 14% of those in building and property (page 42).
■ Engineers considered “improvements to people’s quality
of life” more than any other issue in the survey – more
than three-quarters of respondents claimed that they
considered the issue always or often and only 4% said they
never considered it (see page 18).

Executive summary

We wanted to learn 
more about civil 
engineers’ awareness 
and understanding 
of good design
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Importance given to the issues
■ Most respondents thought climate issues were not given
enough importance (see page 24).
■ Most respondents thought issues related to people, places and
value were given enough importance (pages 30, 37 and 38).
■ At least one-quarter of respondents felt that every issue was
not given enough importance (see page 19).
■ The issue that was most cited as being given too much
importance was the “Views of affected communities” (page 19).

Factors limiting engineers’ ability to consider the issues 
(data held by ICE)
■ Engineers working for client organisations were most likely to
say that nothing was limiting their ability to consider the issues.
■ Engineers in the most senior positions (director level and above)
were least likely to say that nothing was limiting them, and were
most likely to cite “Lack of joined-up thinking on projects” as the
predominant limiting factor.
■ For engineers in the rail sector, “It is not in the brief/there’s no
incentive” was the biggest limiting factor for every issue.
■ The brief was the most important limiting factor for building/
property respondents for the majority of issues.

Conclusions and recommendations

Based on the findings from the survey, and input from the NIC 
Design Group, ICE has identified recommendations to pursue for 
ICE and for ICE working collaboratively with other bodies. 

The climate needs to be higher up the agenda for all institution 
activities to help create the right environment to support the 
implementation of low carbon solutions. More widely, best practice 
examples of design for climate, people, places and value, gathered 
from across built environment institutions, need to be showcased 
to help the profession to upskill and for all people involved in a 
project to identify as ‘designers’ wherever they are in its lifecycle. 
From this, design champions can naturally emerge.
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Climate

■ ICE to develop and speedily
implement a carbon/climate
design literacy programme for
all membership grades.

■ ICE to reflect the
importance of carbon literacy
in the requirements for
Membership and Fellowship
grades. Infrastructure Client
Group to review drivers to
create the environment and
culture for climate design in
member organisations.

People, places and 
value

■ Develop ICE CPD programme
to convey best practice in
design, in partnership with
other institutions.

■ ICE to work with other
institutions to collate best
practice case studies and
develop a framework akin
to PAS 2080 for carbon, for
people, places and value.

Integrated 
infrastructure 
planning

■ ICE to work with the
Infrastructure Client Group
and the Infrastructure and
Projects Authority to identify the
cultural, procurement, project
management and business
model changes needed.

A good brief

■ ICE to convene a cross-
industry forum to evaluate what
makes a good design brief,
with a model brief produced
that presents best value for the
client via good design.

Design champions 

■ ICE to convene a forum
with institutions and industry
representatives to define what a
design champion is and commit
to creating programmes to
support the development of
board-level champions in all
major infrastructure projects.

Creating an evidence 
base on the value 
of design

■ ICE to develop a research
programme for an evidence
base to support the use of the
NIC’s design principles as a
means to add value to projects.

04
Business models that 
value outcomes 

■ ICE to work with Project 13
to review and integrate the
NIC’s design principles within
the approach.
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How we 
design

What makes good design?

We asked 900 ICE members from a 
range of civil engineering sectors 
and organisation types, who were at 
different career stages and working in 
different areas of the project lifecycle, 
about their experiences of design.

think good design is the responsibility  
of everyone involved in infrastructure 

of water engineers always consider future 
changes to demographics and population – 
more than double that of any other sector

A majority of engineers think the industry 
needs outcome-based business models

Projects are rarely revisited  
to see how they performed

think climate issues are not  
given enough importance 

said they always or often considered 
improvements to people’s quality of life...

... However, written statements 
sometimes contradicted this sentiment

think more money is the best way to 
encourage outcome-focused design 

of decommissioning engineers think their area of work is  
most limited by a severe or large deficit in ability to consider 
climate, people, places and value – more than any other sector

Engineers, and particularly those working in 
rail, would consider climate, places and value 
more if these issues were valued in the brief 
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About the review

In September 2020, 
ICE carried out a survey 
of its members to 
learn more about civil 
engineers’ awareness 
and understanding of 
good design.

The survey was carried out 
in the context of the NIC’s 
design principles. It attracted 
900 responses from  
UK-based civil engineers 
and more than 300 from 
outside the UK. This report 
focuses solely on the 
responses from UK-based 
engineers. Further analysis 
will follow to identify any 
issues specific to engineers 
working in other territories. 

The respondents covered 
a wide range of sectors, 
organisation types and 
career levels. All were 
actively working at the time 
of the survey.

Steering group members

Judith Sykes (lead) 
NIC Design Group member; 
Expedition Engineering 
Senior Director 

Professor Sadie Morgan 
NIC Design Group Chair;  
dRMM Architects 

Founding Partner 

Anthony Dewar 
NIC Design Group member; 
Network Rail Professional 
Head, Buildings and 
Architecture 

Tony Burton 
NIC Design Group advisor

Mark Hansford 
ICE Director of Engineering 
Knowledge

Ruby Kitching 
ICE Head of Engineering 
Insight



In February 2020, the National Infrastructure Commission 
published a set of design principles that were intended 
to ensure that all new infrastructure projects not only 
considered value for money but also fostered a sense of 
local identity and addressed the climate crisis. 

The four principles are:
■ Climate Infrastructure must help to set the trajectory for the
UK to achieve net zero greenhouse gas emissions by 2050 or
sooner and be capable of adapting to climate change.
■ People Projects should be human scale, instinctive to use and
seek opportunities to improve the quality of life for people who
live and work nearby.
■ Places Schemes should provide a sense of identity for
communities, supporting the natural and built environment and
enriching ecosystems.
■ Value This should be added beyond the main purpose of
infrastructure, solving problems well and achieving multiple benefits.

While the NIC developed the principles specifically for nationally 
important economic infrastructure, they offer a template for 
the procurement, design, delivery, operation, maintenance and 
decommissioning of infrastructure assets of any size.

ICE is fully committed to improving design in terms of climate, 
people, places and value. Following the publication of the NIC’s 
design principles, ICE wanted to engage with its membership 
about what made good design. As part of this, it surveyed 
members to establish how aware they were of the four 
principles, how relevant they believed them to be to their work, 
and to discover more about how they perceived their role in 
the development of good design. A total of 900 UK-based ICE 
members from a wide range of sectors, organisation types and 
career levels responded to the survey.

01 Introduction

The survey was carried out at a time when Covid-19 levels were 
low, although all parts of the UK had experienced a lockdown  
and the tier system was in force, with different parts of the 
country being under varying restrictions depending on the tier  
they were in. Most engineers responding to the survey were 
working at home.

Design champions
At the time of the survey, the concept of ‘design champions’ 
had been enshrined in the National Infrastructure Assessment 
published by the NIC in 2018 as a key factor in achieving better 
design across the four pillars of climate, people, places and value. 
The assessment set out a clear long-term strategy for the UK’s 
economic infrastructure from 2020 to 2050, providing clarity for 
industry and the supply chain.

The design champions concept was subsequently adopted 
in November 2020, when the Government published the 
National Infrastructure Strategy, stating that: “The Government 
expects all infrastructure projects to have a board-level design 
champion in place by the end of 2021 at either the project, 
programme or organisational level, supported where appropriate 
by design panels. Such panels should include members with 
a broad range of skills and expertise. These design champions 
and panels should work closely with the NIC and the Design 
Group to consider how their principles can be effectively and 
proportionately embedded in the UK’s infrastructure system and 
share good practice.”

This report contains the results of the survey and identifies 
possible areas for further engagement and exploration. Where it 
is possible to draw clear conclusions from the results, these have 
been identified and discussed. Where this is not possible, more 
in-depth analysis with focus groups will follow.

Read the NIC publication here:
nic.org.uk/app/uploads/ 
nic-design-principles.pdf

ICE is fully committed  
to improving design  
in terms of climate,  
people, places and value
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Some 900 UK-based ICE members responded to the survey. 
They were asked about the sector they mostly worked in, the 
type of organisation they worked for and their career level.

Sector 
The respondents worked across all civil engineering and 
infrastructure disciplines. The highest numbers worked in 
roads (24%), rail (18%), civil engineering structures (including 
temporary works and geotechnical engineering; 15%) and 
building and property (12%).

When analysing the responses by sector, energy, waste, 
communications and utilities were combined into one group as 
numbers in these were too low to analyse separately. For the same 
reason, analysis by sector did not include aviation and maritime.

Organisation type
Just over half (55%) of respondents worked for consultants. 
Similar numbers worked for contractors (19%) and public sector 
clients, regulators or NGOs (20%) and 5% worked for private 
sector clients or regulators.

When analysing the responses by organisation type, academia 
and manufacturing/suppliers were not included as the numbers in 
each sector (1%) were too low.

Career level
The survey attracted responses from people working at all levels, 
from graduates to managing directors and chief executives. 
The majority of respondents were in mid-career or senior posts, 
including senior engineers and managers (25%), experienced  
non-managers (22%) and middle managers (21%).

For the purposes of analysis by career level, results from directors/
senior partners were combined with those of managing directors/
CEOs. Junior managers were combined with middle managers. 
Technicians were not included in analysis by career level as the 
numbers in this group were too low.

Project lifecycle
Respondents were also asked in which part of the project 
lifecycle they mainly worked. The responses confirmed that 
they represented the full lifecycle of a project, from planning 
to decommissioning. The highest number of respondents were 
involved in design development or detailed design (74%), 
followed by concept design (56%) and construction (49%).

Rounding of statistics may mean not all charts total 100%
Data related to sector, organisation, career level and project lifecycle held by ICE

SectorOrganisation type

Career level Project lifecycle involvement

25%

22% 21%

15%

6% 6%

3%
1%

Roads 24%

Flood management 
6%

Strategic planning and brief development

Senior manager/engineer

Contractor 
19% 

Private sector
client/regulator
5%

Academic
1%

Graduate

Procurement of design and delivery team Construction

Option selection

Experienced (non-manager) Junior manager

Design development/detailed design Operation

Concept design

Middle manager Managing director/CEO

Director/partner Technician Planning approvals Maintenance, renewals and decommissioning

Rail 18%

Maritime 3%

Structures 15%

Multi 2%

Building and property 
12%

Aviation 1%

Water 10%

Energy, waste, 
communications and 
utilities 9%

02 Respondent profile
What makes good design?
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29%

46%

56%

31%

74%

24%

49%

19%

8%

55% 
Consultant

20% 
Public sector
client/regulator

1% 
Manufacturer/ 

supplier
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The NIC’s design principles report specifically sets out that 
good design does not just come from designers. It states: 
“Every person working on a project should see design as 
part of their role. And, as well as design themselves, every 
person should also look to work with others to consider 
how they can improve design together.”

The responses indicate that most engineers do consider the NIC’s 
principles at least some of the time, irrespective of their role in 
the infrastructure lifecycle. However, there is a sense that it is not 
easy to influence the design, either in a design role or otherwise, 
owing to a multitude of barriers.

The following issues were explored in the context of the four 
design principles:
■ Climate was considered in terms of greenhouse gas emissions 
and climate change adaptation.
■ People was considered in terms of improvements to people’s 
quality of life, views of affected communities and future changes 
to demographics and population.
■ Places was considered in terms of improvements to both the 
natural and built environment.
■ Value was considered in terms of the entire project lifecycle 
and outcome-based solutions.

The survey asked questions to find out: (i) how often engineers 
considered each of the NIC design principles, and (ii) whether 
they thought the related issues were given the appropriate level 
of importance during the design process. It then asked (iii) which 
factors were limiting ability to consider each issue.

03 Main findings

16 17
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“Every person working on  
a project should see design 
as part of their role. And,  
as well as design themselves, 
every person should also 
look to work with others 
to consider how they can 
improve design together.”
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(ii) Importance given to the issues
The responses show that there is variation in how engineers 
feel about the importance given to each element of the 
NIC’s design principles in their work.

Analysis of responses:
■ Most respondents thought climate issues were not given 
enough importance.
■ Most respondents thought issues related to people, places and 
value were given enough importance. 
■ At least a quarter of respondents felt that every issue was not 
given enough importance.
■ The highest number of respondents (11%) thought that 
views of affected communities were given too much importance 
(see Fig 3.2).
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(i) Consideration given to the issues
The responses show that there is variation in the amount of 
consideration being given to each issue related to the design 
principles. Climate issues are considered the least while people 
issues (improvements to quality of life and views of affected 
communities) are considered the most (see Fig 3.1).

Analysis of the responses by sector, organisation type and 
career level indicated the following:
■ Engineers working in flood management reported the highest 
levels of consideration for most of the issues. 
■ Engineers working in energy and water reported the highest 
levels of consideration for the full lifecycle of the project. 
■ Engineers working for client organisations reported the highest 
levels of consideration for most of the issues.
■ The sectors and employer types least likely to consider 
each issue varied.
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Fig 3.2 Importance given to the issues
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Engineers in  
flood management 
reported the 
highest levels of 
consideration for 
most of the issues

Most respondents 
thought climate 
issues were not 
given enough 
importance
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(iii) Factors limiting engineers’ ability to consider issues 
The responses highlight nuances in the industry across different 
sectors, organisation types, career levels and areas of work in the 
project lifecycle.

The factors most likely to limit engineers’ ability to consider 
the issues highlighted in the NIC design principles are:
■ It is not in the brief/there’s no incentive
■ Lack of joined-up thinking on projects
■ Industry perception that it adds time and money (see Fig 3.3)

“Lack of opportunity on projects” was a limiting factor for about 
20% of engineers. “Lack of own knowledge” was not considered 
to be an important factor except when it came to considering 
future changes in demographics and population. Graduates were 
more likely to say that they were limited by both lack of own 
knowledge and lack of opportunity.

About 30% of respondents said that nothing was limiting their 
ability to consider issues related to people, places and value. This 
is more than double the percentage for climate issues, where 
only 7% and 15% said nothing was limiting ability to consider 
greenhouse gas emissions and climate adaptation, respectively.

Other findings
■ Engineers working for client organisations were most likely to 
say that nothing was limiting ability to consider the issues.
■ Engineers in the most senior positions (director level and above) 
were least likely to say nothing was limiting them, and most likely 
to cite “Lack of joined-up thinking on projects” as the predominant 
limiting factor when it came to the ability to consider the issues.
■ For engineers working in rail, “It is not in the brief/there’s no 
incentive” was the most important limiting factor for every issue.
■ The brief was also the most important limiting factor for 
building/property respondents for the majority of issues.

Engineers working  
for client organisations  
were most likely to  
say that nothing was 
limiting ability to  
consider the issues

What makes good design?
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Climate
Fig 4.1.1 How often do you consider the 
production of greenhouse gas emissions
in your work?
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Fig 4.1.2 How often do you consider
adaptation for climate change in your work?
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The climate crisis is very much in the public consciousness 
at the moment. Before the Covid-19 pandemic, this was the 
prevailing global issue and dominated the news. 

The survey asked questions about two climate-related issues:
■ Greenhouse gas emissions
■ Adaptation for climate change

What we found

■ Engineers consider climate issues some of the time, but only 
15% always consider them in their work (see Fig 4.1.1, Fig 4.1.2).
■ Most think climate issues are not given enough importance  
(see Fig 4.1.3, Fig 4.1.4).
■ Flood management engineers consider climate issues more 
often than engineers in other sectors (see Table 4.1.1).
■ Contractors consider climate change adaptation less than 
clients or consultants (see Table 4.1.2).
■ Engineers are limited in their ability to consider climate issues 
by a lack of joined-up thinking, “it's not part of the brief/there’s 
no incentive” and an industry perception that it adds time and 
money (see Fig 7.1.3, Fig 7.1.6).

Results

(i) Consideration given to the issues
Most engineers consider both greenhouse gas emissions and 
adaptation for climate change at least some of the time, but only 
15% always consider these issues (see Fig 4.1.1, Fig 4.1.2).

Variation by sector:
Engineers working in flood management consider these issues 
more often than those in other areas. The difference is particularly 
notable in the amount of consideration given to climate change 
adaptation, with 97% of flood management engineers either 
always or often considering the issue (see Table 4.1.1).

Variation by employer type: 
Consultants, contractors and clients claim to be giving similar levels 
of consideration to greenhouse gas emissions. However, there 
are differences when it comes to considering climate change 
adaptation, with contractors giving the issue noticeably less 
consideration than clients and consultants (see Table 4.1.2).



What makes good design?

24 25

Although most respondents said they considered 
greenhouse gas emissions and climate change adaptation at 
least sometimes, only 15% always did. And most said they 
felt these issues were not given as much importance as they 
would like, indicating a desire throughout the industry to 
take more account of climate issues during the design and 
construction process.

Members of ICE’s Carbon Project say the results show that most 
engineers are aware and professionally capable of talking about 
climate issues, but the profession as a whole is not yet taking 
ownership of them. 

This indicates that the industry is, on average, at the start of 
conscious incompetence on a standard Kübler-Ross change 
curve (Fig 4.1.5) when it comes to climate issues, moving from 
resistance to acceptance of the issues. Evidence for this comes 
from the fact that respondents said the main factors limiting 
their ability to consider the issues were: “It is not part of the 
project brief/there’s no incentive”, “Lack of joined-up thinking on 
projects” and “Industry perception that it adds time and money”. 

This indicates that engineers claim they are capable of addressing 
carbon and climate change issues, but only if others tell them 
what to do – for example, by putting it in the brief – or if the 
industry is structured to make this easier. Recognising this, and 
equipping the profession with the necessary training, would help 
the industry to move up the change curve faster.

Zone of influence
In the meantime, if engineers feel dependent on decisions being 
made by other people – clients, funders and so on – they are likely 
to focus only on the elements they feel are within their zone of 
influence. This may explain why there is variation between sectors 
and organisation types.

There were some differences between the employer organisations 
when it came to considering climate change adaptation. 
Contractors appear to be considering the issue less than clients 
and consultants – and also less than they consider greenhouse 
gas emissions.

This makes sense in the context of engineers focusing only on the 
elements they feel they have some influence or control over. Once 

a project has reached construction stage, contractors may feel that 
it is too late to influence the overall design and that the biggest 
contribution they can make to reducing emissions is in their choice 
of plant and equipment. Some of the written responses to the 
survey mentioned the use of electric vehicles and plant. If this is 
the case, then it is understandable that they do not feel able to 
influence climate change adaptation to the same extent.

Transferring learning
The variation in responses from engineers in different sectors 
may also be explained by variation in actual or perceived zone 
of influence. Flood management respondents reported that they 
considered climate issues more often than those in other sectors 
– something that was particularly apparent in climate change 
adaptation, which almost every flood management engineer 
considered either always or often.

It is not surprising that people working in flood management are 
considering climate change adaptation, as this issue drives the 
work they do. However, as they are also considering greenhouse 
gas emissions more than other sectors – indicating that they have 
a larger zone of influence on this issue than engineers in other 
sectors – there may be some benefit in looking at how this sector 
is considering both of these issues, and if any learning could be 
transferred to other sectors. 

Need for engagement
A number of respondents gave written explanations of what 
was stopping them from considering climate issues as much 
as they would like. Many said that they were limited in their 
actions by clients, or that procurement methods prioritised cost 
over other factors such as greenhouse gas emissions or climate 
change adaptation. 

Example comments included: “Clients are not prepared to pay; 
they are only looking for savings”, “Client pays lip service but 
allows commercial considerations to take priority”, and “[Climate 
change adaptation] is not valued by the client compared with cost 
and programme”.

Climate 
discussion

Contributions from
ICE Carbon Project: 
Steve Denton, Heleni Pantelidou

Jobs are driven by tight budgets... 
Clients should work more 
collaboratively with contractors to find 
ways of sharing potential additional 
costs for innovative ideas that help to 
reduce greenhouse emissions.

Survey respondent

What makes good design?

(ii) Importance given to the issues
Even though more than 80% of respondents said they considered 
climate issues at least some of the time, the majority thought they 
were not given as much importance as they would like. Engineers 
would like to see both issues given more importance, with the 
number being slightly higher for greenhouse gas emissions, at 66%, 
than climate change adaptation, at 59% (see Fig 4.1.3, Fig 4.1.4).
 
(iii) Limiting factors
Most respondents said that a variety of factors was preventing 
them from considering climate issues in their work. Only 7% said 
that nothing was limiting their ability to address greenhouse gas 
emissions, and 14% said that nothing was limiting their ability to 
address climate change adaptation (see Fig 7.1.3, Fig 7.1.6).

The most prevalent limiting factors identified were:
■ A lack of joined-up thinking on projects
■ It is not part of the project brief/there’s no incentive
■ Industry perception that it adds time and money

It is worth noting that, while not identifying it as the main limiting 
factor, more than 20% of respondents said that “Lack of own 
knowledge” was a barrier to considering climate-related issues, 
and more than a quarter cited “Lack of opportunity on projects”. 

There is some variation as to which of the three main limiting 
factors is perceived to be the most important, depending 
on career level. Graduates were most likely to say ”Industry 
perception that it adds time and money”, while respondents 
at director level and above were the most likely to say “Lack of 
joined-up thinking on projects”.

Fig 4.1.3 How do you feel about the
importance given to greenhouse gas emissions?
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Fig 4.1.4 How do you feel about the importance
given to adaptation for climate change?
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TABLE 4.1.1

Sector % always/often considering 
greenhouse gas emissions

% always/often considering 
adaptation for climate change

Building and property 44 36

Civil engineering structures 37 26

Energy, waste, communications and utilities 48 48

Flood management 63 97

Rail 37 35

Roads 44 40

Water 44 50

TABLE 4.1.2

Organisation type % always/often considering 
adaptation for climate change

% rarely/never considering 
adaptation for climate change

Public sector client/regulator 51 16

Private sector client/regulator 49 20

Consultant 47 18

Contractor 23 28
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The fact that engineers find that they are not involved early 
enough in the project lifecycle and that their input is not valued 
was also commented on. For example (from a consultant): “Lack 
of awareness/desire from clients to engage our services earlier 
in the development process and a lack of willingness to pay 
consultants more money for a better quality design.” 

And (from a contractor): “Jobs are driven by tight budgets, with 
no incentive from clients. Clients should work more collaboratively 
with contractors to find ways of sharing potential additional costs 
for innovative ideas that help to reduce greenhouse emissions.”

If engineers are not engaged early, they are likely to feel that 
their zone of influence is relatively limited – for example, in 
specifying low-carbon materials. Decisions that are likely to have 
the most impact on carbon reduction are usually taken early 
on in project development, at a stage before the bulk of the 
engineering effort is made. 

If a project was conceived according to a carbon reduction hierarchy, 
the first thing to be considered would be a ‘no-build’ option, such 
as extending the life of an existing asset or using an alternative 
means to achieve the same outcome. This is a challenge for 
engineers, who may perceive that their profession is under threat 
if it stops building new infrastructure. However, some of the most 
exciting technical challenges for engineers can come from dealing 
with existing assets, repurposing them and extending their life.

The issue of lack of opportunity was also discussed. For example: 
“Lack of opportunity is usually down to lack of time or money, 
and even if [climate change adaptation] is in the brief, it’s usually 
so loosely worded that it’s the first thing to be cut/removed.”

Conflicting pressures
There is a sense that clients are attempting to balance too many 
– apparently conflicting – issues. For example: “[The] need to 
balance [greenhouse gas emissions] against competing pressures, 
including budgetary constraints, value for money over a road’s 
lifecycle, confidence in established technologies/need to trial new 
ones before committing to using them, and difficulty in obtaining 
comparable information from different suppliers/contractors.”

Other complaints included: “Project budget often does not allow 
agile innovation” and “Tight deadlines not enabling new and 
innovative thinking”.

Both consultants and contractors expressed the view that their 
work was usually awarded on a lowest price basis, so extra time 
spent trying to address climate issues could result in losing out to 
a competitor. 

Measurement tools
Respondents mentioned a reluctance in the industry to look at 
whole life costs, as well as a lack of standard tools and assessment 

methods for both carbon emissions and climate change adaptation, 
making it difficult to compare options. For example: “Whole life 
carbon calculations are in their infancy. It will take some time for 
my organisation to be able to accurately calculate the true carbon 
emissions from, say, buying pipes manufactured in Italy or China.”

The ICE Carbon Project says civil engineers need to measure and 
monitor carbon emissions at all stages of the project lifecycle to 
ensure interventions are delivering the desired change or that they 
are focusing on the most important areas. Sharing knowledge 
is also vital because it helps with engagement and enables 
benchmarking, which in turn changes attitudes and priorities.

Still, it is important that engineers do not allow the lack of perfect 
measurement or benchmarking tools to stop them concentrating 
on the wider goal – to reduce carbon – and do what they can to 
make changes from the position they are in.

A lack of joined-up thinking emerged as one of the main factors 
limiting engineers’ ability to consider climate issues. A systems-
thinking approach to the carbon implications should be prioritised 
at the start of every infrastructure project and act as a guide 
throughout its development.

Building resilience
Some respondents suggested the issue of climate change 
adaptation may not be well understood. For example: “Lack of 
industry knowledge on how changing climate can result in very 
local greater extremes of weather, especially rainfall”, “Lack of 
public acceptance of climate change severely affects development 
of infrastructure schemes”, and “Too much focus on net zero 
at the expense of adaptation. Adaptation does not receive the 
political and policy priority that it needs.”

In fact, engineers already have the tools to consider climate 
change mitigation in existing design standards, which specify the 
environmental actions to use as the basis for design (for example, 
wind, snow, rainfall and temperature). These can be adapted 

into a different set of requirements to build more resilience into a 
design and take account of predicted climate change, resulting in 
a much more adaptable asset for the future. 

While it is easier to make project-specific changes to the design 
parameters if a client asks for them and has chosen to spend 
money to make their asset more resilient, this is one area in which 
engineers can, fairly simply, offer the client a range of options that 
address the issue of resilience to climate change.

Recommendations
■ Work to establish reliable carbon emission datasets on which to 
base designs (ongoing work of the Carbon Project).
■ Work to establish a systems approach to reducing carbon  
emissions in infrastructure.
■ Disseminate examples of best practice and lessons learnt related 
to climate outcomes.

Lack of opportunity is usually down 
to lack of time or money, and even if 
climate change adaptation is in the 
brief, it’s usually so loosely worded that 
it’s the first thing to be cut/removed.
Survey respondent

Whole life carbon calculations are in 
their infancy. It will take some time 
for my organisation to be able to 
accurately calculate the true carbon 
emissions from, say, buying pipes 
manufactured in Italy or China.
Survey respondent

Using a systems approach to  
address climate issues could  
improve joined-up thinking in 
the industry. 

ICE has created a Systems Approach 
to Infrastructure Delivery (SAID), a 
model that can be used to help deliver 
better outcomes for infrastructure 
owners and users.  
 
Read the report: ice.org.uk/knowledge-
and-resources/briefing-sheet/a-systems-
approach-to-infrastructure-delivery

Systems thinking

A Systems Approach to 
Infrastructure Delivery
A review of how systems thinking can be used to  
improve the delivery of complex infrastructure projects 

ice.org.uk

Brunel International 
Lecture Series

What makes good design?

Fig 4.1.5 Performance, motivation and competence
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People
All infrastructure is intended to benefit people, whether 
directly or indirectly. However, infrastructure that is 
intended to create economic or social benefit to one set of 
people may cause detriment to others. Good design should 
ensure that the widest possible benefits are gained with 
the least negative impact on affected communities. 

The survey asked questions about three people issues:
■ Improvements to people’s quality of life
■ The views of affected communities
■ Future changes in demographics and population

What we found

■ Most engineers think they give enough consideration to people 
issues (see Fig 4.2.2, Fig 4.2.3). 
■ Engineers said they considered improvements to people’s quality 
of life more than any other issue in the survey (see Fig 3.2).
■ Engineers working in water and flood management consider 
people issues the most (see Fig 4.2.1).
■ More than 60% of engineers think people issues are given the 
right amount of importance (see Fig 4.2.4, Fig 4.2.5, Fig 4.2.7).
■ Some 11% of engineers think the views of affected 
communities are given too much importance. This is the highest 
percentage given to an issue that engineers think is given too 
much importance (see Fig 4.2.5). 
■ The main factors limiting engineers’ ability to consider people 
issues are a lack of joined-up thinking on projects and if it is not 
part of the project brief/there’s no incentive (see Fig 7.2.3,  
Fig 7.2.6, Fig 7.2.10).
■ Most engineers do not routinely consider future changes to 
demographics and population in their work, except those working 
in the water industry (see Fig 4.2.6, Table 4.2.1).

Results

Engineers expressed similar opinions about improvements to 
people’s quality of life and the views of affected communities, but 
their responses to questions about future changes to demographics 
and population suggest that this subject is less well understood.

Improvements to people’s quality of life and the views of 
affected communities

(i) Consideration given to the issues
Very few engineers say they rarely or never consider improvements 
to people’s quality of life and the views of affected communities, 
and high numbers say they always or often consider these issues. 

Fig 4.2.2 How often do you consider 
improvements to people’s quality of life?

Pe
rc

en
ta

g
e

0

10

20

30

40

50

1
3

21

45

31

Nev
er

Rar
el

y

So
m

et
im

es

Ver
y o

fte
n

Alw
ay

s

Fig 4.2.3 How often do you consider the
views of affected communities? 
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In fact, engineers say they consider improvements to people’s 
quality of life more than any of the other issues addressed in the 
survey, with more than three-quarters of respondents claiming 
that they considered the issue either always or often and only 
4% claiming they rarely or never considered it (see Fig 4.2.2).

Variation by sector:
■ A total of 43% of engineers working in water always consider 
improvements to people’s quality of life, compared with an 
average of 31%.
■ Some 42% of flood management engineers always consider the 
views of affected communities, compared with an average of 24%.
■ Engineers in building and property consider each issue the least 
and below the average (see Fig 4.2.1).

(ii) Importance given to the issues 
Most respondents thought the importance given to improvements 
to people’s quality of life and the views of affected communities 
was about right (see Fig 4.2.4, Fig 4.2.5). However, many would 
like to see the issues given more importance – particularly those 
who are considering the issues sometimes, rather than always or 
often. It is worth noting that 11% of respondents said they felt the 
views of affected communities were given too much importance. 
This is fairly low, but it is more than double the number who gave 
this response for any of the other issues in the survey. 

(iii) Limiting factors
When asked what – if anything – was limiting their ability to 
consider people-related issues, many respondents said “nothing” 
(28% for improvements to people’s quality of life and 34% for 
the views of affected communities – see Fig 7.2.3, Fig 7.2.6).

Among those who did feel limited in their ability to consider these 
issues, the two main factors were:
■ A lack of joined-up thinking on projects 
■ It is not part of the project brief/there’s no incentive

For graduates, the main barrier to considering the views of 
affected communities was “a lack of opportunity”.

Future changes to demographics and population

(i) Consideration given to the issue
Although almost one-third (31%) of respondents said they 
sometimes considered this issue, it does not appear to be routinely 
considered on every project or by every sector. The number 
of respondents saying that they rarely (29%) or never (12%) 
considered future changes to demographics was far higher than 
for the other two people-related issues (see Fig 4.2.6).

Variation by sector:
Respondents in the water industry were far more likely to consider 
this issue than those in other sectors: 55% said they often or always 
considered it compared with an average of 28% (see Table 4.2.1).

Variation by career level:
Graduates were most likely to say they rarely considered the issue.

(ii) Importance given to the issue
Despite the fairly low proportion of respondents who regularly 
considered future changes in demographics and population in 
their work, about half (51%) thought the issue received about the 
right level of importance. Almost everyone else (45%) said they 
would like it to be given more importance (see Fig 4.2.7).

(iii) Limiting factors
When asked what was limiting ability to consider future changes 
in demographics and population, the most popular answer by far 
was “It is not part of the project brief/there’s no incentive”. This 
applied to all sectors, employer types and career levels, although 
graduates were equally likely to say they were limited by a lack of 
own knowledge and a lack of opportunity. 

It is worth noting that 22% said that nothing was limiting their 
ability to consider the issue (see Fig 7.2.10). While about half of 
these were people who said they considered the issue always or 
often, a sizeable number had previously reported they never or 
rarely considered it, suggesting that some are choosing not to 
consider it despite there being no barriers to them doing so.

Fig 4.2.4 How do you feel about the
importance given to improvements to
people’s quality of life?
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Fig 4.2.5 How do you feel about the
importance given to the views of
affected communities?
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Fig 4.2.6 How often do you consider future
changes in demographics and population?
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Fig 4.2.7 How do you feel about the
importance given to future changes in
demographics and population?
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TABLE 4.2.1

Sector % always considering changes to 
demographics and population

% often considering changes to 
demographics and population

Building and property 3 10

Civil engineering structures 5 12

Energy, waste, communications and utilities 10 10

Flood management 4 19

Rail 6 25

Roads 6 21

Water 22 33

What makes good design?

When asked what was limiting 
ability to consider future changes 
in demographics and population, 

the most popular answer by far 
was “It is not part of the brief/

there’s no incentive”
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The survey shows that many engineers believe they 
are considering people-related issues, particularly 
improvements to quality of life and the views of affected 
communities, and that these are given the right level 
of importance. However, experts from ICE’s Community 
Engagement Community of Practice and the NIC Design 
Group suggest that, in reality, many engineers do not fully 
understand how to engage appropriately with affected 
communities to achieve the best outcomes or how to fully 
consider people-related issues when they develop solutions.

One reason engineers may believe they are considering 
people-related issues is that they are taught that the provision 
of infrastructure inherently improves quality of life; they are 
contributing to the good of the nation by providing power or 
mobility, water and sanitation. This may detract from looking 
more closely at how their role has an impact on affected 
communities, or on how those communities could be involved in 
developing solutions.

They may also, understandably, believe their role is to design 
and deliver a piece of infrastructure for which the justification 
has already been provided, and that their contribution to 
considering the views of affected communities is limited to a 
‘consultation’ phase, in which a design is developed and then 
comments are invited. 

Other engineers may feel their influence is limited to providing 
mitigating measures. Many projects are of relatively short 
duration, so engagement is often simply about being a ‘good 
neighbour’ and minimising nuisances such as noise and pollution 
while the work is taking place. 

Engineers may also feel that if they have met the statutory 
planning and consultation processes, they have considered the 
views of affected people as much as they need to.

Reaching out
The sense that engineers see their role as delivering the bigger 
picture, and not to consider the negative impacts of new 
infrastructure on local people, is borne out by opinions expressed 

in the survey, for example using the term ‘nimby’ (not in my back 
yard) to describe feelings of opposition to an infrastructure project 
from people who live or work nearby. Comments included that 
local communities “fail to see the bigger picture” and that the 
“views of the community are not always in their best interest 
because they lack knowledge and understanding”.

There is also a sense that engaging with affected communities  
can have a negative impact on a project – by adding time or 
costs – so should be avoided. For example: “Too often, short-term 
considerations and the need to win projects makes decision-
makers think that public consultations are a potential frustration 
and delay projects.”

Often, engineers are given a public-facing role that involves 
engaging with local people once a project is under way, which 
means they tend only to meet people who object to the proposals 
or who were left out of the decision-making process. This could 
lead to engineers having a negative experience of community 
engagement, rather than realising that working with communities 
can bring both short- and long-term benefits to a project.

One respondent said: “Public lack of confidence in the current 
community engagement processes [is] limiting the diversity 
of people willing and able to give their views.” This raises the 
concern that members of affected communities are being 
marginalised or left out of decisions that will have a significant 
impact on their lives. If engineers are considering the quality of 
people’s lives only through their own personal or engineering 
lens – or that of the client – affected people will not have 
the opportunity to voice their priorities for themselves. Truly 
engaged design would begin by exploring priorities with different 
stakeholders, including the – usually – marginalised groups.

Engagement and inclusivity
Engineering education and training is still largely focused on 
technical solutions. As an industry, it is rare to discuss the place 
of the engineer in social structures of power and privilege. Issues 
such as race, sex, gender, social class and technical expertise all 
exist in a complex and dynamic web of social hierarchies. 

Engineers may not be aware of their own social power and how 
this affects their ability to communicate on an equitable basis 
with communities at different levels of power. This is a particular 
problem for white middle class men – the main profile of the 
infrastructure sector – because issues of power and privilege are 
often invisible.

Engineers’ training may also lead them to believe that social issues 
are best dealt with by those from a social science background, or 
professionals who are engaged before the project reaches them. 
For example: “Often [quality of life] is detached from engineering 
and perceived as irrelevant and something for the architects/
planners/landscape architects to bother with.”

People 
discussion

Contributions from
ICE Community Engagement Community of Practice:  
Dr Sarah Fitton, Zara Khan, Kieran Tully, Liz Sharp,  
Dr Sarah Ward, Dr Patricia Xavier 
ICE Water Community Advisory Board: Jo Parker 
NIC Design Group: Madeleine Kessler

Often quality of life is detached  
from engineering and perceived as 
irrelevant and something for the 
architects/planners/landscape architects 
to bother with.
Survey respondent

Too often, short-term considerations 
and the need to win projects makes 
decision-makers think that public 
consultations are a potential frustration 
and delay projects.
Survey respondent

We are often aware of what can be 
done to improve a road design to make 
it better and more inclusive, or to add 
to the scheme to include additional 
benefits, but often the ability to do this 
is limited by the client’s budget rather 
than our willingness or ability.
Survey respondent

This points to a need for not only the community but the design 
and construction team to be engaged at an earlier stage to 
understand what effective, collaborative engagement is and how 
it can better inform design decisions. Clients, therefore, have a 
major role to play in promoting engagement and inclusivity.

Cost driven
The survey shows that many engineers want to do more to 
improve the quality of their designs from a people perspective but 
are stifled by an emphasis on cost, as demonstrated by some of 
the written responses. For example: “We are often aware of what 
can be done to improve a road design to make it better and more 
inclusive, or to add to the scheme to include additional benefits, 
but often the ability to do this is limited by the client's budget 
rather than our willingness or ability.” 

One respondent said: “There is still far too much importance 
[given to] the commercial aspects. This country is ruled by 
ignorant accountants who are driven only by price. They give 
barely more than lip service to greater values.”

Other comments included: “[The] focus is on time and budget 
and producing a design that works functionally, not necessarily 
[to] address enhancement of people’s life quality”, and “[Quality 
of life] does not come across as a main priority within the industry. 
Ensuring the work is complete seems to be more important.”

These responses indicate a belief that making a design more 
inclusive, or engaging affected communities, adds cost.

Many engineers are trying to do their best in a system that is 
constrained by old values. The idea that ‘the experts know best’ 
has been programmed into engineers since the beginning of their 
training and reinforced by their experience. This can be tackled by 
sharing examples of best practice that demonstrate the benefits 
– to everyone – of effective engagement, and by quantifying the 
costs of not considering people-related issues. This should help 
engineers to learn that respecting and understanding the local 
community has real value for projects.

Not in the brief
The survey showed that engineers think one of the main factors 
limiting their ability to consider people issues is that “it is not in 
the project brief”. As one respondent said: “Project briefs [are] 
focused on direct and measurable outcomes that don’t reflect the 
complexity of systems influencing quality of life.”

While a briefing document on its own may not achieve 
fundamental change in a profession’s attitude, social value 
should be an important part of a brief – if social value is included, 
designers will be encouraged to engage with local people and 
think about the wider community. The briefing document can 
also set out a framework that gives engineers the time and 
resources to engage effectively and to embed engagement as a 
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process that starts at the very beginning of the project as much as 
programming and risk management do.

Still, this will not work unless engineers genuinely believe that  
the public has the expertise to inform a high-quality design. The 
local community knows how a landscape is currently used and 
what proposals will change or disrupt it. The public can also 
speculate about how they will behave with a given change of 
infrastructure, and should have the opportunity to voice their 
fears, concerns and expectations.

Communities need to have confidence that a project is open for 
discussion and that ideas can evolve, rather than being presented 
with designs that are already set in stone. This may require an 
ontological shift – for engineers to understand their role and 
responsibilities in a different way from how they have been trained. 

Learning from the water sector
It is evident from the survey responses that most engineers 
do not routinely consider the impact of future changes to 
demographics and population. This may be because the issue is 
not well understood or because engineers do not know how to 
incorporate it into their work, as evidenced by the fact that “It is 
not part of the project brief/there’s no incentive” was cited as the 
main factor limiting respondents’ ability to consider the issue.

The exception to this is the water sector, where 55% of 
respondents said they often or always considered the issue 
(compared with an average of 28%). Water consumption is 
intimately related to both demographics and population.  
Different communities use water in different ways, which, in  
turn, affects the demand profiles on which both water and 
wastewater designs are based. For example, some communities 
may use more water for gardening while others may require 
more water for washing. 

Individual water companies carry out studies of their communities, 
using a range of methods to understand them in as much depth 
as possible. They also obtain population information from census 
details and local authorities. Working out the best approaches 
requires a certain amount of trial and error, as well as comparing 
predicted data with actual data. In some cases, it requires 
water companies to develop closer links with communities to 
understand their behaviour, as well as their needs and wants.

While other sectors may not have the option for a trial and error 
approach, the time that water companies spend understanding 
their communities could be transferred to other sectors.

Guidance needed
Understanding future changes in population is important for every 
type of infrastructure asset: any road, railway or building can 
become redundant or inadequate if future changes in population 
and demographics are not considered effectively. While Covid-19 

is an extreme example, it has shown that we should not take 
for granted the models that are traditionally used to predict 
passenger numbers or office building occupancy levels. 

Many of the written responses to the survey indicate that a lack of 
data and forecasting tools prevents respondents from considering 
future changes to demographics and population in a meaningful 
way. They also want better political leadership or guidance.

Responses also tended to emphasise the role of the client and the 
brief in enabling engineers to consider this issue – for example: 
“It has to be in [the] design standards or the project brief, or 
every designer will consider it differently and there will be no 
consistency on what is a national/international aspect.”

However, it might be possible for other sectors to learn from 
the working practices in the water industry. As one senior water 
engineer said: “Future growth projections drive many projects I 
work on, so population is the driver not a constraint.”

Recommendations
■ Explore how engineers in the water sector are more able to 
consider future changes in demographics and population than 
other sectors.
■ Explore ways to improve community engagement in design in 
order to explore how value can be created beyond the core function 
of infrastructure provision, based on a local needs assessment. 

Infrastructure projects should be creating social value 
and delivering wide-ranging socioeconomic benefits. 

ICE R&D Enabling Fund and Useful Simple Trust co-funded 
research into the changes required to ensure that these 
opportunities are not being missed.

Read the report: www.usefulprojects.co.uk/wp-content/ 
uploads/2020/01/Maximising_social_value_from_ 
infrastructure_projects_v1.1.pdf

Social value

Maximising Social Value  
from Infrastructure Projects

What makes good design?
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Engineers’ work invariably has an impact on the location in 
which it is set. 

Engineers were asked questions about two place-related issues:
■ Improvements to the natural environment
■ Improvements to the built environment

What we found

■ Engineers pay more attention to the impact their work has on 
the natural environment than the built one (see Fig 4.3.1, Fig 4.3.2).  
■ Attitudes to place-related issues vary by sector: flood 
management engineers are more than twice as likely to consider 
place than those in building and property (see Tables 4.3.1, 4.3.2). 
■ More than half of engineers think place issues are given the 
right amount of importance. More than one-third would like these 
issues to have more importance (see Fig 4.3.3, Fig 4.3.4).
■ The main factors limiting engineers’ ability to consider  
place-related issues are a lack of joined-up thinking on projects; 
if it is not part of the brief/there’s no incentive; an industry 
perception that it adds time or money; and a lack of opportunity 
on projects (see Fig 7.3.3, Fig 7.3.6). 

Results

(i) Consideration given to the issues
The majority of engineers say they consider improvements to 
both the natural and built environment at least some of the time. 
However, more say they always consider the natural environment 
than the built environment (see Fig 4.3.1, Fig 4.3.2). 

Variation by sector:
There is some variation in the degree to which place-related issues 
are being considered, particularly when it comes to improvements 
to the natural environment. Half of those in flood management 
said they always considered this issue, compared with only 16% 
of those in building and property. There is less variation when 
it comes to considering the built environment, although more 
engineers in the roads sector (26%) said they always considered 
this issue than any other sector (see Tables 4.3.1, 4.3.2).

(ii) Importance given to the issues
While more engineers consider the natural environment than the 
built environment in their work, their responses regarding the 
importance given to the two issues were very similar. Just over 
half of respondents thought that the importance given to the 
two issues was about right, while 37% (natural environment) 
and 40% (built environment) would like them to have more 
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Fig 4.3.1 How often do you consider
improvements to the natural environment?
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Fig 4.3.2 How often do you consider 
improvements to the built environment?
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Fig 4.3.3 How do you feel about the importance
given to natural environment improvements?

About right

Much more than I would like

More than I would like

Less than I would like

Far less than I would like57
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TABLE 4.3.1

How often do you consider natural environment improvements? 

(%) Building and 
property

Civil engineering 
structures

Energy, waste, 
communications 

and utilities

Flood 
management

Rail Roads Water

Always 16 24 29 50 30 35 26

Very often 35 36 37 48 35 40 42

Sometimes 36 28 21 2 25 20 24

Rarely 12 11 10 0 9 4 4

Never 0 1 4 0 1 1 3

TABLE 4.3.2

How often do you consider built environment improvements?

(%) Building and 
property

Civil engineering 
structures

Energy, waste, 
communications 

and utilities

Flood 
management

Rail Roads Water

Always 19 18 17 17 19 26 18

Very often 32 34 29 48 35 32 26

Sometimes 34 35 32 25 32 31 34

Rarely 12 11 17 10 12 8 16

Never 2 3 6 0 1 3 5
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Fig 4.3.4 How do you feel about the
importance given to built environment
improvements?

About right

Much more than I would like

More than I would like

Less than I would like

Far less than I would like
54

1

4

36
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importance (see Fig 4.3.3, Fig 4.3.4). For both issues, the people 
most likely to think the importance was about right were those 
who were considering them the most.

(iii) Limiting factors
When asked what – if anything – was limiting ability to consider 
place-related issues, about a quarter of respondents said 
“nothing” (24% for improvements to the natural environment 
and 26% for the built environment – see Fig 7.3.3, Fig 7.3.6).

Among those who felt there were barriers preventing them from 
considering improvements to the natural and built environments, 
four factors were identified as being influential:

■ Lack of joined-up thinking on projects
■ Not part of the project brief/no incentive
■ Industry perception that it adds time and money
■ Lack of opportunity on projects

There was some variation depending on career stage, with “It is 
not part of the project brief/there’s no incentive” being the single 
most important factor among respondents at director level and 
up, while for graduates the main factor was a lack of opportunity.

What makes good design?
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Most engineers say that they consider improvements to 
both the natural and built environment in their work at least 
some of the time, but they are giving more consideration 
to improving the natural environment than the built one. 
Yet the importance given to the natural and built aspects of 
placemaking is considered about right for both.

This apparent contradiction does need unpacking. The responses 
suggest that engineers are more comfortable with responding to 
the natural environment than integration with built form.

The fact that awareness of environment-related issues has 
heightened in recent years with climate and biodiversity 
emergency declarations may also affect engineers’ sense of 
responsibility towards the natural environment. By contrast, the 
role of infrastructure as part of placemaking receives far less 
attention and promotion in public discourse. 

The survey did reveal some variation in engineers’ ability or 
desire to consider improvements to the natural environment, 
depending on the sector they worked in. Half of those in flood 
management said that they always considered the natural 
environment – considerably more than any other sector. This 
may not be a surprise, as flood management engineers are 
often actively working with the natural environment to achieve a 
desired outcome. However, as all infrastructure affects the natural 
environment to some extent, it is likely that other sectors could 
learn from this sector, or adopt processes that enable the issue to 
be considered more routinely as part of the delivery process.

Designed in isolation
The fact that engineers do not consider impact on the built 
environment to the same extent may be an indication that 
infrastructure solutions are often designed in isolation. Engineers 
are given a footprint within which to work and design a 
solution without looking at how it interacts with existing 
buildings or structures, or considering the more holistic concept 
of placemaking.

Engineers working in roads are the most likely to consider impact 
on the built environment, but only a quarter say they always 
consider this issue. It would be interesting to find out more about 
how they are doing this, and what actions they take as a result.

For both place-related issues, the engineers who think they are 
given the right level of importance are those who are considering 
them the most. About one-third think these issues are not given 
enough importance, indicating that there is an appetite to 
consider the role of place in UK infrastructure provision and a 
willingness to consider the issues when the barriers are removed.

About a quarter of respondents said that nothing was limiting 
their ability to address either of these issues, while for the others, 
“It is not part of the project brief/there’s no incentive” was the 
most commonly cited limiting factor. Many also said that a lack of 
opportunity on projects was a limiting factor.

Budgets and funding
In the written responses, most of the blame for not considering 
place was put on the shoulders of clients – for their lack of 
expertise, lack of desire or lack of willingness to put money into 
it. Many respondents mentioned budgetary constraints and the 
focus on capital costs. 

For example: “The local environmental benefits and disbenefits over 
the likely operating life (millennia) of all of the possible alternative 
projects for gaining required benefits are not properly and fairly 
compared to identify the best and most cost-effective scheme.”

Another issue raised during the survey was that of funding, 
particularly the requirement to find partnership funding to provide 
built environment improvements, and the difficulty of bringing 
stakeholders together.

Best practice exemplars
There are some parallels between designing for place and 
designing for people, in that engineers may not be aware of 
what constitutes good practice. With other aspects of design – 
including climate – engineers can measure and benchmark against 
agreed metrics, but the way in which we engage with people and 
design for place is perhaps more subjective.

Further investigation into current perceptions would be useful in 
this area, as well as more understanding of how much further 
place-related benefits can be incorporated into infrastructure 
projects. There are a number of recent projects that can act 
as exemplars as to how to deliver a quality built environment, 
including London Bridge station and Queen Elizabeth Olympic 
Park. Network Rail’s new station design principles also 
demonstrate the role that infrastructure clients have in using 
infrastructure to improve the built environment.

Boosting biodiversity
When it comes to considering the natural environment, engineers 
should be aware of the biodiversity emergency and consider how 
they can work to restore habitat that has been devastated in the 
past 100 years. 

Places 
discussion

Contributions from
NIC Design Group: Judith Sykes

While the climate crisis is, understandably, at the forefront of 
everyone’s minds, a healthy ecosystem is equally important to our 
sustainability. Infrastructure projects should not merely focus on 
isolated investment in green spaces but work to link up ecological 
networks and river corridors. 

This is an area where intersectoral learning could be really rich, 
bringing in experience from the Environment Agency to other 
infrastructure communities.

Recommendations
■ Investigate if industry commissioning, design and delivery 
processes make it easier to take account of the natural 
environment than the built one, and whether this is something 
that is given more emphasis in education and training. 
■ Investigate how design processes for flood management and 
roads are relevant to other sectors.
■ Develop examples of how infrastructure can be integrated 
within the natural and built environment and offer value beyond 
the core purpose of infrastructure provision.

The local environmental benefits and 
disbenefits over the likely operating 
life (millennia) of all of the possible 
alternative projects for gaining required 
benefits are not properly and fairly 
compared to identify the best and most 
cost-effective scheme.
Survey respondent
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The value of an infrastructure project can be measured in 
many ways, but traditionally there has always been an 
emphasis on defining it by capital costs alone. 

The survey looked at the industry processes and structures that are 
limiting engineers’ ability to consider climate, people and place 
holistically, as well as addressing two other value-related issues:
■ Outcome-focused thinking 
■ The full lifecycle of the project

What we found

■ Three factors are preventing engineers from considering 
climate, people, places and value holistically and widely: an 
industry perception that it adds time and money; a lack of  
joined-up thinking on projects; and if it is not part of the project 
brief or there’s no incentive (see Appendix).
■ Rail engineers say the biggest limiting factor for them in 
considering every issue, related to climate, people, places and 
value, is the brief.
■ Clients’ focus on capital costs and traditional procurement 
methods prevents engineers from considering value in a wider sense.
■ Engineers will adopt an outcome-based approach if they work 
within a business model that values outcomes (see Fig 4.4.5).
■ Different sectors put more emphasis on the full lifecycle of a 
project – those working in buildings and property consider it least, 
while regulated sectors consider it the most (see Table 4.4.1).

Results

Barriers to considering climate, people, places and 
value holistically
The survey highlighted that many processes embedded in the 
structures and business models that underpin the infrastructure 
industry act as barriers to engineers’ ability to consider climate, 
people, places and value in their work. Respondents were given 
a list of potential factors that prevented them from considering 
all of these issues and were asked to tick all of the factors 
relevant to their situation. 

The options were:
■ Lack of own knowledge
■ Industry perception that it adds time and money
■ Lack of joined-up thinking on projects
■ Lack of opportunity on projects
■ It is not part of the project brief/there’s no incentive
■ Other – please write in
■ Nothing is limiting my ability to address this

Value

Fig 4.4.2 How do you feel about the
importance given to the full lifecycle
of the project ?

About right

Much more than I would like

More than I would like

Less than I would like

Far less than I would like
51
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TABLE 4.4.1

Sector % always considering 
the full lifecycle of  

the project

Building and property 14

Civil engineering structures 28

Energy, waste, 
communications and utilities

43

Flood management 35

Rail 32

Roads 30

Water 35

Fig 4.4.1 How often do you consider 
the full lifecycle of the project?
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Fig 4.4.3 What, if anything, is limiting your ability to address
the full lifecycle of the project in your work?
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Fig 4.4.4 What do you think would encourage the industry to focus more
on outcome-based solutions?
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Fig 4.4.5 What ONE thing could most encourage greater outcome-based solutions?
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The three factors that scored highest for almost every issue were:
■ Industry perception that it adds time and money
■ Lack of joined-up thinking on projects
■ It is not part of the project brief/there’s no incentive (see Fig 3.3)

This was even more pronounced when respondents were asked to 
choose the single factor that had the most impact on their ability 
to consider the issues. 

The order of the three main factors varied according to sector, 
employer organisation and career level:
■ In the rail sector, “It is not part of the project brief/there’s no 
incentive” was the main limiting factor preventing engineers from 
considering every issue (climate, people, places, value). 
■ Engineers at director level or above were most likely to say a 
lack of joined-up thinking was the main limiting factor. 
■ About 25% of respondents said that a lack of opportunity 
prevented them from considering climate, people, places and 
value on every project, particularly at the start of their careers.
■ “It is not part of the brief/there’s no incentive” was the main 
limiting factor for engineers to consider climate and place-related 
issues and future changes in demographics and population.

Understanding outcome-focused design
The survey looked at engineers’ understanding of outcomes-based 
solutions as opposed to traditional output-based design and 
delivery methods. They were given the following statement:
“Infrastructure delivery has traditionally been aimed at delivering 
outputs (e.g. establishing a fixed asset such as building a road or 
waste processing facility) rather than outcomes (e.g. improving 
links between communities or reducing waste, potentially requiring 
no new construction). What do you think would encourage the 
industry to focus more on outcome-based solutions?”

The options were:
■ Being able to implement an iterative design process, including 
questioning the brief
■ Cultural change among people/company
■ Business model that values outcomes
■ Engaging with users more

■ Looking beyond the boundaries of the site/project
■ More money in the project
■ More collaboration with complementary expertise
■ Standards and stage review processes that are aligned to 
deliver outcomes
■ Other

All options were selected by a large proportion of respondents. 
The statement that attracted the lowest number (23%) was 
“more money in the project” (see Fig 4.4.4, Table 7.5.1).

The full lifecycle of the project

(i) Consideration given to the issue 
Almost two-thirds of respondents (63%) said they always or often 
considered the full lifecycle of the project, and a further 25% 
considered it sometimes, leaving only 11% who never or rarely 
considered it (see Fig 4.4.1).

Variation by sector:
The degree to which engineers consider the whole lifecycle 
of the project varies according to which sector they work in. 
Respondents in the water sector and in energy, communications, 
waste and utilities were most likely to say they always considered 
the full lifecycle of a project, while those in building and property 
were the least likely (see Table 4.4.1).

(ii) Importance given to the issue
About half of respondents (51%) thought the importance given 
to considering the full lifecycle was “about right”. Some 44% said 
that it was not given as much consideration as they would like 
(see Fig 4.4.2).

(iii) Limiting factors
Almost one-third (30%) of respondents said that nothing was 
limiting their ability to consider the full lifecycle of the project 
(see Fig 7.4.2). For those who did feel there were limitations, two 
factors stood out:
■ A lack of joined-up thinking on projects
■ It not being part of the project brief/no incentive 
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The NIC Design Group’s design principles describe how 
a good design process adds value by defining issues 
clearly from the outset and providing overall direction for 
everyone working on a project. It explores every option 
for increasing value alongside the creative process. This 
approach means the brief is interrogated rigorously so 
that opportunities to secure economic, environmental and 
social benefits are identified, pursued and articulated for 
local and national audiences. 

It also says that good design finds opportunities to add value 
beyond the main purpose of the infrastructure. It looks beyond 
the site boundary to consider the wider benefits the project 
can bring; it seeks to solve multiple problems well with a single 
solution; it provides more for less with savings on cost, the 
environment, materials and space. 

The responses suggest engineers are rarely given the opportunity 
to address this wider sense of value and are often limited by 
the same three factors: an industry perception that it adds time 
and money; a lack of joined-up thinking on projects; and it not 
being part of the brief or there being no incentive. These factors 
all relate to how the industry is structured, the way projects are 
procured and the financial and cost models that underpin them. 

A frustrated profession?
It may be that engineers are trained to believe that their role is 
simply to follow a brief. If a client wants engineers to consider a 
particular issue – for example, future changes in demographics 
and population – or wants an outcome-based approach, these 
should be put in the brief.

Alternatively, the results could indicate a frustrated profession, 
with engineers wanting more freedom to consider these issues 
but being stifled by procurement mechanisms: engineers are not 
engaged early enough; clients have no interest in innovation; 
there is no financial incentive for considering no-build options; 
there is too much focus on capital cost at the expense of whole 
life costs; or design and build stifles creativity.

The fact that rail engineers say “It is not part of the project brief/
there’s no incentive” limits them from considering every issue 
in the survey (climate, people, places and value) suggests that 
engineers in this sector in particular feel they have little or no 
scope for influencing the design once the brief has been fixed. 
This is a sector with a dominant client, Network Rail, with the 
power to direct its supply chain to take more account of the 
four design principles.

Written responses to the survey certainly indicate that engineers 
feel disconnected from their clients and limited in their ability 
to influence key decisions. One respondent identifying as a 
designer said bluntly: “Designers’ hands are mostly tied – by 
ignorant/greedy clients.”

This suggests that if clients were to write a requirement for 
the four pillars of climate, people, places and value into the 
brief, engineers would respond to them, especially if they were 
empowered to make these pillars part of their own value system. 
On large public projects with long durations, it is difficult to 
maintain these principles throughout unless they have been 
written into the working practices.

Guidance already exists to help clients work out criteria to 
build the pillars into all projects, including the PAS 2080 carbon 
management in infrastructure standard and the Dasgupta 
Review on the Economics of Biodiversity. Projects could also be 
tested to see how they measure up against the UN’s Sustainable 
Development Goals.

Early engagement
Engineers feel their ability to add value in the wider sense is 
constrained by the way their own services are undervalued by 
clients. The commoditisation of engineering services means that 
engineers usually compete on price, which stifles innovation and 
the opportunity to investigate alternative options. 

One intention of the NIC’s design principles is to show that 
engineers can add value right at the beginning of a project if they 
are brought into the conversation early enough. At the moment, 
on many projects, clients lack the awareness or desire to engage 
engineers’ services early, while their lack of willingness to pay 
consultants more money for a better-quality design actually results 
in worse value in a wider sense.

Current procurement methods may actually disincentivise 
engineers from considering climate, people, places and value.  
If consultants or contractors want to innovate in these areas  
then they have to invest in research and development, which 
adds to their overall costs – costs that will ultimately be reflected 
in their fees. If clients appoint consultants on the lowest tender 
price, the firms that are investing in R&D or innovation will be  
at a disadvantage.

Value 
discussion

Contributions from
ICE Energy Community Advisory Board: Danny Bonnett, 
Caroline Gutridge, Philip Pascall 
ICE Water Community Advisory Board: Jo Parker
ICE Carbon Project: Steve Denton, Heleni Pantelidou  
Project 13: Mark Jamieson 
NIC Design Group: Hanif Kara, Madeleine Kessler

Learning lessons
The fact that “Lack of joined-up thinking” featured so prominently 
as a barrier for the most senior engineers also raises the question 
of whether the industry has learnt the lessons highlighted by the 
Egan Report, Rethinking Construction, published more than  
20 years ago. The report highlighted the need for more integrated 
processes and teams as a way of improving construction 
productivity and ensuring better outcomes for customers.

A lack of joined-up thinking is everyone’s problem, and engineers 
have a responsibility to try to improve the situation and to 
demonstrate how they can bring value.

Over the years, it could be argued that the engineering 
professions have taken themselves out of conversations about 
what constitutes value by retreating into technology and the 
science of engineering rather than demonstrating the value they 
create. If engineers want government and clients to listen to 
them, they need to be confident in their stance.

Some clients are well informed and are taking the lead in 
understanding value in the widest sense, but civil engineers 
will also have to help and advise their clients and encourage 
collaboration from all project participants, across all disciplines.  

Focus on outcomes
The survey looked at how well engineers understand outcomes-
based solutions, as opposed to traditional output-based design 
and delivery methods, and the perceived barriers to working in 
this way. Outcome-based methods are becoming more prevalent 
in infrastructure, particularly in the water sector, where there is 
an active drive for no-build solutions (e.g. working with farmers 
to reduce run-off into watercourses to reduce the burden on 
infrastructure). However, in general, the industry does not put 
enough emphasis on the outcomes it is trying to achieve.

Even where outcome-based solutions are common, engineers still 
feel that clients do not recognise the true value of the planning 
and design inputs needed to deliver no-build outcomes. For 
example (from a water sector consultant): “Outcome focus is 
common in work for the Environment Agency. But this is coupled 
with tight target fees. Outcome focus costs money, but lowest bid 
tenders encourage quick, easy design completion.” 

And (from a contractor working in energy): “My experience is 
there is a definite shift already to outcomes, [but] projects need 
more time. We are so often pushed by clients, resulting in build 
and design, not design and build.”

Whose role is it?
Still, some engineers clearly feel that it is the client’s role to 
consider how best to deliver the desired outcome and then to ask 
the engineers to design and deliver an output that will achieve it. 

Outcome focus is common in work 
for the Environment Agency. But 
this is coupled with tight target fees. 
Outcome focus costs money, but 
lowest bidder tenders encourage quick, 
easy design completion.
Survey respondent

My experience is there is a definite 
shift already to outcomes, but projects 
need more time. We are so often 
pushed by clients, resulting in build and 
design, not design and build.
Survey respondent
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For example: “The industry is paid by the delivery of projects 
determined to deliver outcomes wanted by clients. If clients want 
the industry to deliver outcomes then they should ask for them, 
but this would require a significant shift in behaviours.”

Other responses included: “The client/funder can make the 
biggest difference. Outcomes are, in many cases, embedded in 
the business case for projects.” And: “Too frequently projects are 
driven by the short-term availability of limited budgets – clients 
need to build something now, rather than creating a change in 
behaviour and better outcomes.”

Another respondent commented that earlier involvement 
and better definition of outcomes would encourage an 
outcome-based approach, but added: “Don’t they [outcomes] 
usually require an output to deliver the outcome? If not, is it 
infrastructure design?”

Clients and asset owners do need to be able to articulate the 
outcomes they require, which should align with their own 
strategic priorities and reflect local customer and community 
requirements. But engineers should also contribute to the process, 
and then be capable of working at the outcome level.

The Project 13 approach
When asked which measures would encourage the industry 
to adopt a more outcome-based approach, about half of 
respondents mentioned cultural change in the industry. However, 
when they were asked to pick just one factor, the most popular 
selection – chosen by 24% of respondents – was “a business 
model that values outcomes”.

Outcome-based business models are far more complex than 
the traditional transactional models used to deliver most 
infrastructure, particularly if there are multiple outcomes, some 
of which cannot be measured until the asset has been in service 
for many years.

ICE is attempting to address this through the Project 13 
model, which aims to shift the mechanism for delivering major 
infrastructure projects and programmes from a transactional 
model to an enterprise one. This new model is based on long-
term relationships between owners, investors, integrators, advisers 
and suppliers, and is intended to address the complexity of 
funding and delivery in long-term infrastructure projects. 

Whole life learning
When it comes to whole life value, most engineers claim to be 
considering the full lifecycle of the project at least some of the 
time, with 30% of respondents saying they always considered it 
and another 33% that they often did. 

However, the degree to which people consider the whole lifecycle 
varies according to what sector they work in. For example, 43% 

Too frequently projects are driven  
by the short-term availability of  
limited budgets – clients need to  
build something now, rather than 
creating a change in behaviour and 
better outcomes.
Survey respondent

The client/funder can make the biggest 
difference. Outcomes are, in many 
cases, embedded in the business case 
for projects.
Survey respondent

The industry is paid by the delivery of 
projects determined to deliver outcomes 
wanted by clients. If clients want the 
industry to deliver outcomes then they 
should ask for them, but this would 
require a significant shift in behaviours.
Survey respondent

of respondents in energy, communications, waste and utilities said 
that they always considered the full lifecycle of a project, whereas 
only 14% of those in building and property did.

It would be interesting to learn from those who always consider 
this issue how they are able to do this – perhaps it is a planning 
requirement? One explanation could be that infrastructure 
in these sectors is often procured by a client that will then 
be responsible for the asset right through its lifecycle to 
decommissioning. Another is that, in these sectors, the individuals 
and teams who will be involved in operating, maintaining and 
(possibly) decommissioning assets are brought into the design 
process from the start.

The fragmentation of responsibilities for procuring and 
maintaining infrastructure, in which a project is commissioned 
and built for one client and later transferred to another, makes 
it difficult for the initial client to consider the true full lifecycle. 
Many developers that have retained ownership of large-scale 
projects, or taken them on after construction, discover that 
operating costs are high if the initial focus was purely on the 
capital expenditure (capex).

Regulatory framework
One reason regulated sectors such as water and energy have 
made more progress in considering lifecycle costs is because they 
have a greater customer and outcome focus, and the regulators 
have played an important role in achieving this. 

In the water sector, for example, much of the income that water 
companies request to raise in their business plans to the regulator, 
Ofwat, is required for maintaining or renewing assets and 
therefore must be justified – which in turn requires robust asset 
management programmes derived from an analysis of asset life 
and an understanding of asset failure. 

Also important in the way the water industry allocates spending 
is the role of the ‘Common Framework’, which requires water 
companies to look backwards to assess how assets have 
performed, to analyse what the company needs now and then 
look forwards to consider how parameters such as demand will 
change how assets will deteriorate. This puts the sector ahead of 
most others in its understanding of asset management. 

In the past, the regulatory framework for the water sector tended 
to encourage capex over opex (operating expenditure). Now, 
Ofwat requires totex (total expenditure) approaches, which ensure 
that less capital-intensive solutions – for example, regular cleaning 
of water mains over replacement – are considered on their merits 
alongside capital investment options. 

Cost constraints 
Almost one-third (30%) of respondents said that nothing was 
limiting their ability to consider the full lifecycle of the project. 

For the others, the two main barriers were a lack of joined-up 
thinking on projects and “It is not part of the project brief/there’s 
no incentive”. 

Where clients prioritise capital costs over whole life costs, it is 
often because their own investment mechanisms and restrictions 
make it difficult to access both capital and revenue funding for 
the same project, or to secure agreements and funding for long-
term maintenance. While this may result in cost savings, it does 
not result in better value in the wider sense.

Procuring projects through design and build (D&B) may also shift 
too much emphasis onto capital rather than operational costs. If 
large-scale schemes are delivered through a D&B arrangement, 
the focus tends to be on minimising the cost of construction and, 
even if the client wants to increase the capital cost to reduce 
revenue costs, they may be constrained by a budget that does not 
allow for this.

Recommendations 
■ Develop best practice guide for outcomes-focused design.
■ Develop best practice for how to prioritise whole life costs.
■ Working with clients, review where costs escalated in  
previous projects and identify where early up-front design and 
decision-making could have made cost savings.

What makes good design?

Project 13 is a partnership initiative of ICE with the 
Infrastructure Client Group (ICG). 

It seeks to develop a new business model – based on an 
enterprise, not on traditional transactional arrangements 
– to boost certainty and productivity in delivery, improve 
whole life outcomes in operation and support a more 
sustainable, innovative, highly skilled industry.

www.project13.info

What is Project 13?

https://www.project13.info/
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The survey shows that the extent to which engineers 
consider climate, people, places and value varies according 
to the sector they are in, the organisation type they work 
for and the stage they are at in their career. The survey 
also looked at whether there were skills deficits at specific 
stages of the project lifecycle that were affecting engineers’ 
ability to consider these issues. 

What we found

■ Engineers working in flood management consider most of the 
issues related to the four design principles more than those in 
other sectors (see Tables 4.1.1, 4.3.1, 4.3.2; Fig 4.2.1).
■ There is a deficit in engineers’ ability to consider climate, people, 
places and value at every stage of the project lifecycle (see Fig 4.5.2).
■ The deficit is highest in the early stages and in construction 
and decommissioning (see Fig 4.5.1, Fig 4.5.2).
■ The more senior or experienced you get, the worse you 
perceive the skills deficit to be – particularly at the procurement 
stage (see Table 4.5.1).

Results

Skills deficits
Previous chapters of this report have shown that engineers do 
not always consider the impact their work has on climate, people, 
places and value, and that they know which factors are preventing 
them from doing so. 

The survey also found that engineers were aware that the 
limitations extended beyond their own experience, and existed 
throughout the project lifecycle.

It asked engineers at what stage in the project lifecycle they 
considered there to be a deficit in people’s ability to consider 
the design’s impact on climate, people, places and value. The 
majority said that there was at least a moderate deficit at every 
stage of the lifecycle (see Fig 4.5.1).

The deficit was considered to be highest (severe or large) in 
the early stages (strategic planning/brief development and 
procurement of design and delivery) and in construction and 
decommissioning. Deficits were considered to be lowest during 
the planning approvals and design stages (concept design and 
design development/detailed design).

The proportion of respondents who identified a severe or large 
deficit at each stage mirrors closely the results from people 
who work in that stage of the lifecycle. For example, 24% of 
respondents working in concept design said there was a severe 
or large deficit at this stage, as did 25% of everyone who 
answered the survey (see Fig 4.5.2). 

The exception is decommissioning: 47% of respondents who 
work in this area said there was a severe or large deficit in their 
ability to consider the design’s impact on climate, people, places 
and value, compared with 35% of total respondents. It is also 
worth noting that 21% of respondents said they did not know if 
there was a deficit at the decommissioning stage. 

Variation by career stage:
The more senior or experienced the respondents, the more  
likely they were to identify large or severe skills deficits at  
every stage of the project lifecycle. They were also the most  
likely to identify a deficit during procurement of the design  
and delivery team, with almost half (47%) of those at the most 
senior levels (director/senior partner and managing director/CEO) 
saying there was a severe or large skills deficit at this stage (see 
Table 4.5.1).

Fewer than 20% of graduates identified large or severe skills deficits 
other than during construction, operation and decommissioning.

Variation by sector:
There is considerable variation in where the perceived deficits are – 
for example, 44% of respondents in flood management and 40% 
of those working in rail identified a large or severe skills deficit in 
the procurement of the design and delivery team, while only 26% 
of respondents working in roads said this (see Table 4.5.2). 

Another example is option selection: only 19% of those working 
in civil engineering structures thought there was a deficit at this 
stage, whereas 33% of respondents in both building and property 
and energy, waste, communications and utilities did. 

Variation by organisation type:
While a large number of respondents from all organisation  
types identified decommissioning as a stage at which there was 
a large or severe skills deficit, this was particularly pronounced 
among private sector clients and regulators, with more than half 
(51%) saying there was a large or severe deficit at this stage (see 
Table 4.5.3). 

Contractors were the least likely to identify severe or large 
deficits at any stage of the project lifecycle, but they agreed with 
the other organisation types in the level of deficit during the 
construction phase. Contractors were also the group most likely to 
identify a high level of deficit in the operation phase.

Skills

What makes good design?
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TABLE 4.5.1

In the lifecycle of infrastructure, when do you consider there to be a severe or large deficit in people’s ability 
to consider the design’s impact on climate, people, places and value?

(%) Director  
level up

Senior manager/
engineer

Junior/middle 
manager/engineer

Experienced  
(non-manager)

Graduate

Strategic planning and brief development 40 37 28 35 20
Option selection 40 31 25 25 14
Concept design 30 28 14 23 18
Procurement of design and delivery team 47 38 23 36 13
Design development/detailed design 29 25 17 21 16
Planning approvals 30 26 17 30 14
Construction 30 37 28 37 36
Operation 32 34 27 27 30
Decommissioning 42 41 31 37 29

TABLE 4.5.3

In the lifecycle of infrastructure, when do you consider there to be a severe or large deficit in people’s ability 
to consider the design’s impact on climate, people, places and value?

(%) Consultant Public sector client/
regulator/NGO 

Contractor Private sector client/
regulator

Strategic planning and brief development 36 32 27 32
Option selection 31 26 23 29
Concept design 23 23 21 27
Procurement of design and delivery team 35 39 25 24
Design development/detailed design 23 17 24 20
Planning approvals 24 32 20 15
Construction 33 36 36 22
Operation 28 32 35 20
Decommissioning 35 36 39 51

TABLE 4.5.2

In the lifecycle of infrastructure, when do you consider there to be a severe or large deficit in people’s ability 
to consider the design’s impact on climate, people, places and value?

(%) Building and 
property

Civil  
engineering 
structures 

Energy, waste, 
communications 

and utilities

Flood  
management

Rail Roads Water

Strategic planning and brief development 32 30 39 33 37 30 38
Option selection 33 19 33 21 30 27 32
Concept design 27 19 31 23 28 17 22
Procurement of design and delivery team 31 29 33 44 40 26 36
Design development/detailed design 22 20 25 21 31 15 26
Planning approvals 20 23 19 33 25 24 30
Construction 38 25 37 40 39 28 34

Operation 31 28 27 35 31 29 34
Decommissioning 36 35 46 44 39 25 40

What makes good design?
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Fig 4.5.1 In the lifecycle of infrastructure, when do you consider there to be a deficit in people’s ability to             consider the design’s impact on climate change, people, places and value, and to what degree?
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Fig 4.5.2 At what stage in the project cycle do you think there is a severe or large deficit
in people's ability to consider climate, people, places and value?
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The survey shows considerable variation in the amount 
of consideration engineers are giving to climate, people, 
places and value according to the sector they are in. 
For example, engineers working in flood management 
consider most of the issues more than their counterparts in 
other sectors. It would therefore be useful to investigate 
how much scope there is for sharing knowledge and 
design and assessment tools between sectors, as well as 
looking at the impact of different procurement methods 
being used in each of the sectors.

For some of the issues, there were also variations according to the 
organisation type respondents worked in and the stage they were 
at in their career. Again, sharing experiences between engineers 
at different levels and in different organisations may help with our 
understanding of how this could be improved.

As seen in previous chapters, engineers are aware that they do 
not always consider all of the issues, and can identify what, if 
anything, is limiting their ability to do so if they want to. It appears 
that they are also aware that there are limitations affecting the 
entire project lifecycle – not just the stage that they work in.

When asked at what stage in the lifecycle they considered there 
to be a deficit in people’s ability to consider the design’s impact 
on climate, people, places and value, the majority said there 
was at least a moderate deficit at every stage. The deficits were 
considered highest (severe or large) in the early stages – strategic 
planning/brief development and procurement of design and 
delivery – and in construction and decommissioning, and lowest 
in planning and design. This may indicate which stages engineers 
think have the most scope for influencing the design. 

Senior concerns
The more senior and experienced engineers were most likely to 
identify large or severe skills deficits at every stage in the project 
lifecycle. This may reflect the finding earlier in the survey that the 
more senior/experienced engineers feel that a lack of joined-up 
thinking on projects is the main barrier to considering the four 
design principles. Again, the more experienced you become in 
your career, the more aware you become of other aspects of the 
project lifecycle and their limitations.

Skills 
discussion

Contributions from
ICE Transport Community Advisory Board: Penny Gilg 
Project 13: Mark Jamieson 
NIC Design Group: Madeleine Kessler

The most senior respondents were particularly aware of deficits 
during the procurement of the design and delivery team, with 
almost half of those in director/senior partner and managing 
director/CEO roles saying there was a severe or large skills deficit 
at this stage of the lifecycle. 

Sector specifics
The variation in where the perceived deficits are, depending 
on which sector engineers work in, seems to indicate that 
each sector has its own actual or perceived deficits at different 
stages. There may be various reasons for this – for example, the 
procurement methods of different sectors vary considerably and 
may be affecting engineers’ ability to consider climate, people, 
places and value. 

Sectors have very different starting points, driven more by their 
approach to procurement than by their approach to the four 
design principles. These procurement methods dictate how 
engineers are engaged to solve these challenges and their ability 
to influence design detail, construction methodology and choice 
of materials.  

Contractor’s view 
Contractors are the least likely to identify severe or large deficits 
at any stage of the project lifecycle but they agree with the other 
organisation types in the level of deficit during the construction 
phase. They are also the group most likely to identify a high level 
of deficit in the operation phase, perhaps because they hand over 
directly to operations teams and are therefore aware that this 
could be done more successfully.

Again, it would be interesting to investigate this further to find 
out if there are simple things that could be done to improve the 
interfaces between different stages of the lifecycle to ensure 
knowledge is passed on and opportunities for improvement are 
not missed.

Silo mentality
It appears that most engineers involved in project delivery 
have a good understanding of the situation in other stages of 
the project lifecycle than their own, as the proportion of all 
respondents who identified a severe or large deficit at each stage 
mirrored closely the results from respondents working in that 
stage of the lifecycle. 

The exception is decommissioning. Almost half of respondents 
working in this area identified a large or severe deficit at this 
stage, highlighting that engineers working in decommissioning do 
not have the opportunity to affect the design as much as those 
working in other stages. The results also suggest that engineers 
working at other stages of the lifecycle are not fully aware of 
what happens during decommissioning, and are therefore not 
accounting for it in their designs. 

The industry traditionally works in siloes: different professions 
are set up in competition; different stages of the project cycle 
do not communicate; different engineering disciplines are not 
encouraged to understand each other’s capabilities. There are few 
opportunities on most projects – or during engineers’ education – 
to benefit from cross-fertilisation between disciplines and to learn 
from other industries or professions. 

One way to address the problems resulting from a siloed mentality 
would be to adopt systems thinking on projects, which would 
incorporate climate, people, places and values into the process 
and help to focus on the required skills at each stage. 

ICE’s report, A Systems Approach to Infrastructure Delivery, 
published in December 2020, explains how this would work, 
drawing on the experience of sectors outside of civil engineering 
– for example, oil and gas – that regularly use systems thinking 
to deliver major projects. ICE is currently embedding and testing 

these principles on civil engineering projects and is due to report 
its findings at the end of 2021.

Another aspect of the infrastructure sector is that it is rare to revisit 
projects or to monitor them to see how they perform in service and 
what could be improved. Post-occupation and in-service studies can 
be valuable in learning how something is being used compared with 
how it was predicted to be used. The views of people who occupy 
and maintain a building, or operate an asset, should be valued and 
respected, and involved in design conversations.

Recommendations
■ Develop cross-sector best practice guide/tools, including sectors 
that engage engineers early in the design process.
■ Develop understanding of decommissioning skills required and 
pass knowledge across different lifecycle stages.
■ Review undergraduate course syllabuses to ensure they reflect the 
full scope of good design for climate, people, places and value.

What makes good design?
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Views differ across the industry as to who is responsible for 
‘good design’ of infrastructure. The survey asked respondents 
to what extent they agreed with the following statement: 
“Every person involved in infrastructure project planning 
and delivery should consider the design’s impact on climate 
change, people, places and value in the work they do.”

What we found

■ Most engineers think every person involved in infrastructure 
project planning and delivery should consider the design’s impact 
on climate, people, places and value (see Table 4.6.1). 
■ Private sector clients and contractors are less likely to think this 
than public sector clients and consultants (see Table 4.6.2). 

Results

Overall, 69% of respondents said they strongly agreed with 
the statement, “Every person involved in infrastructure project 
planning and delivery should consider the design’s impact on 
climate, people, places and value in the work they do”, and 21% 
said they slightly agreed. Only 5% said they strongly disagreed 
with the statement (see Fig 4.6.2). 

It is worth noting that survey responses were from engineers 
involved in the full range of activities, and not skewed towards 
those involved in design. Only 26% of respondents were 
aware of the NIC’s design principles when they took the survey, 
although 45% had attended an online launch event for the 
survey (see Fig 4.6.1). All respondents were actively working  
(i.e. not students or retired).

Variation by sector:
While the number of respondents who agreed to some extent 
with the NIC’s statement was similar across all sectors, those 
working in flood management were most likely to strongly agree 
with the statement, while those in civil engineering structures 
were least likely to. The strongest level of disagreement with the 
statement came from engineers in the water sector, with  
12% saying they strongly disagreed, compared with an average 
of 5% (see Table 4.6.1).

Variation by career stage/employer type:
There was no obvious variation based on career level, but there 
were some differences across organisation types. Private sector 
clients and contractors were less likely to strongly agree with 
the statement, while public sector clients and consultants were 
most likely to (see Table 4.6.2).

Culture

What makes good design?

TABLE 4.6.1

To what extent do you agree with the following statement: “Every person involved in infrastructure project 
planning and delivery should consider the design’s impact on climate change, people, places and value  
in the work they do.”

(%) Building and 
property

Civil  
engineering 
structures 

Energy, waste, 
communications 

and utilities

Flood  
management

Rail Roads Water

Strongly agree 71 61 68 74 72 69 69
Slightly agree 16 29 25 19 20 20 17
Neither agree nor disagree 3 4 3 2 2 3 1
Slightly disagree 6 2 1 0 0 5 1
Strongly disagree 3 4 3 4 7 3 12

TABLE 4.6.2

To what extent do you agree with the following statement: “Every person involved in infrastructure project 
planning and delivery should consider the design’s impact on climate change, people, places and value  
in the work they do.”

(%) Consultant Public sector 
client/regulator 

(including NGOs)

Contractor Private sector  
client/regulator

Strongly agree 72 74 60 62
Slightly agree 20 19 25 21
Neither agree nor disagree 2 1 3 9
Slightly disagree 2 0 4 3
Strongly disagree 4 6 8 6

Fig 4.6.1 Which, if any, of these design initiatives are you familiar with?
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The NIC’s assertion is that good design – which 
encompasses climate, people, places and value – is the 
responsibility of everyone involved in infrastructure 
delivery. However, the NIC Design Group feels that, taken 
as a whole, the responses to the survey show that there is a 
difference between agreeing with the statement on paper 
and understanding what it means in practice.

The survey collected written responses, which, paraphrased, 
highlighted these recurring themes: 
■ If it’s not in the brief, we can’t do anything about it.
■ We are doing enough for people; we’d like to do more for  
the climate.
■ Engineers are not trained to think about people. They are 
trained to think about things.
■ Civil engineers will too often think of steel or concrete solutions 
before others, e.g. a behavioural change solution.
■ It’s someone else’s job, not engineers’, to think about these issues.

Assuming responsibility
It is difficult not to be overwhelmed by the enormous task 
of making the UK’s infrastructure fit for the 21st century. By 
infrastructure we are not simply talking about buildings, roads 
and bridges – the physical manifestation of things – but about 
our attitude towards how the world works, our place in it, and 
how that is embodied in the things we build. The ‘culture’ of the 
industry therefore plays a significant part in this process.

The NIC’s design principles are relatively new, and many engineers 
will not have been educated or trained to think in such a wide 
context. The survey shows clearly that the principles need to 
be better embedded. Even at this stage, however, all engineers 
can take the message on board and assume responsibility for 
embracing them, even if they are limited by procurement methods 
or their role on the project. Put simply, every time an engineer 
is in a position to make a choice, they could go back to the 
principles and see how best to incorporate them – for example, by 
specifying a material that is better for the environment.

Many of the survey responses suggest that engineers’ thinking 
is similar, whatever sector they are working in – for example, 
the same issues are seen to be barriers to considering climate, 
people, places and value in almost all sectors. This can be seen as 
a positive aspect of the industry in that it enables civil engineers to 
move between sectors in response to market conditions.

However, the results also show that engineers in some sectors 
have fewer barriers to considering the four pillars of good design, 
particularly those working in flood management. While it may 
not be a surprise that engineers working in this area consider 
climate change adaptation and the natural environment in their 
work, professionals in this sector also consider greenhouse gas 
emissions, the views of affected communities and the built 
environment more than those in any other sector.

It would thus be useful to look at the procurement and delivery 
processes associated with flood management to see what can be 
transferred to other sectors, and for this sector to help others to learn 
how to consider climate, people and places in their work. It would 
be useful to understand if engineers choose this sector because 
they are more disposed to consider climate, people and places.

Similarly, engineers working in the regulated sectors – water, 
energy, waste, communications and utilities – are considering the 
full lifecycle of their infrastructure more than those in other sectors. 
It would be useful to understand how this is being accommodated 
in the brief and translated into design and delivery.

Tangible impacts
Differences in attitudes between sectors may be associated 
with how close engineers feel to the outcomes of their work. 
For example, the outcome of flooding is tangible, has a serious 
impact on people’s lives and happens fairly regularly. Engineers in 
this sector may therefore be more aware of the impact of doing 
something poorly, so they are naturally thinking about people. 
This may not be the case in other sectors. 

The traditional siloed thinking that prevails throughout the 
industry may be contributing to the sense that “it is someone 
else’s job” to think about climate, people, places and value. 
Siloes encourage people to think of themselves as individuals 
working on a discrete element rather than being part of a bigger 
project. Breaking down these siloes and making projects more 
cross-disciplinary will make the design experience much richer 
and ensure everyone has a part to play. 

Engineers are typically good at problem-solving, but it is important 
to make sure they are problem-solving in a way that considers the 
widest possible range of issues, rather than focusing purely on 
the best technical solution. Engineers are also incredibly creative, 
which often gets forgotten. Reminding them of this and of the 
value they bring to the process may bring more joy to their work. 
Understanding the power of good design and the impact it can 
have, if it is done properly, is rewarding and enriching.

Recommendations
■ Share design and procurement best practice from flood 
management sector.
■ Share best practice related to full lifecycle design from  
regulated sectors.

Culture 
discussion

Contributions from
NIC Design Group:  Sadie Morgan, Madeleine Kessler

What makes good design?



When ICE launched a survey of its members in September 
2020, its aim was to learn more about engineers’ awareness 
of good design, based on the design principles set out 
by the National Infrastructure Commission. As a result 
of the survey, ICE feels it has a better understanding of 
the experiences and attitudes of civil engineers involved 
with infrastructure delivery. These findings also prompted 
discussion with industry bodies and experts that has helped 
ICE to gain further insight and to set them in context.

The What Makes Good Design survey results indicate that civil 
engineers broadly support the view that, wherever they are in the 
project lifecycle, they have a responsibility to influence design. 
However, they also think that the skills to achieve this are lacking 
at every level and that the factors stopping them are mainly 
outside of their control.

This confirms that a huge cultural shift is required if we as an 
industry want to deliver better designed infrastructure – a shift 
that requires everyone to take responsibility for their part in the 
process. Instead of blaming a lack of joined-up thinking across the 
sector, engineers should be pulling different disciplines together 
and encouraging everyone to dismantle their traditional siloes; 
instead of claiming that clients are not asking for design that 
focuses on climate, people, places and value in their project briefs, 
engineers should be leading the conversations with their clients. 
And, in turn, clients need to listen.

The survey results show that some engineers are not aware that 
they could and should be delivering better quality design. Others 
know they lack the knowledge and skills to deliver – a state of 
conscious incompetence. A shift to conscious competence is 
needed urgently to address the challenges ahead and deliver 
infrastructure that meets the needs of everyone in society.

This may be partially addressed by the Government’s statement in 
November 2020 that it expects all infrastructure projects to have a 
board-level design champion in place by the end of 2021 at either 
the project, programme or organisational level, supported where 
appropriate by design panels. These design champions and panels 
will work closely with the NIC to consider how its design principles 
can be effectively and proportionately embedded in the UK’s 
infrastructure system and share good practice.

ICE now has a clear indication of next steps and areas to pursue 
in its design literacy programme. In areas where the survey found 
a lack of consensus or disparity between engineers working in 

05 Conclusions

Civil engineers broadly support the 
view that they have a responsibility 
to influence design but they think 
the skills to achieve this are lacking 
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different areas, it indicates there is potential for better learning 
and knowledge-sharing within the profession. 

ICE hopes to investigate a number of areas further – within and 
across sectors, organisation types and career levels. For example, 
designing for a net zero future may require civil engineers to move 
away from built solutions to digital ones, but do they have the 
skills to do this? Do civil engineers interface with the professions 
that will provide these solutions? 

Climate-based design, which involves looking at infrastructure 
provision in a wider sense to understand how decisions made 
about individual projects may have an effect on carbon elsewhere 
in the system or in time, is something that needs to be at the core 
of the design process. This requires engineers to change the way 
they think from focusing on isolated projects and to understand 
how they interconnect in a system and over time. 

The survey showed that civil engineers believe they are designing 
with people in mind as much as they feel they need to. A critical 
response to this might be that they do not fully understand how 
best to consider the needs of people – local communities – in 
their work. In many instances, civil engineers join a project when 
decisions have already been made that may be unpopular with 
affected communities, so they find themselves working hard to 
win their support rather than being in a position where they work 
with the public to determine the intervention that will yield the 
best outcomes.

When it comes to places, civil engineers think about the natural 
environment more than the built environment. This disparity 
needs to be addressed. Focus on sustainability is often targeted 
towards environment and biodiversity rather than what makes a 
street friendly or a town centre thrive. 

Further work will involve diving deeper into the issues raised to 
determine, for example, why people working in decommissioning 
do not feel skilled in influencing design and what this means, 
for example, when it comes to delivering a circular economy. 
The main barriers to achieving value across the project lifecycle 
pointed to a lack of joined-up thinking and, for outcomes-based 
solutions, a business model that values outcomes.

This is ICE’s first step towards developing a design literacy 
programme for civil engineers that champions climate, people, 
places and value and equips them with the skills that they need 
to design for the future; to create design champions. 



ICE needs to build on the findings  
of the survey, particularly when 
it comes to interfacing with other 
industry bodies and working towards 
a pipeline of design champions. 

As the nation starts to look at its infrastructure needs in 
the light of the Covid-19 pandemic, there is an opportunity 
to reset how infrastructure evolves and ensure that, in the 
future, decisions are made in a way that considers the whole 
infrastructure lifecycle and develops the best outcomes for 
climate, people, places and value.

The survey has highlighted a number of specific opportunities 
to build both design skills and organisational culture to promote 
design excellence in infrastructure projects. These can be found at 
the end of each chapter theme on climate, people, places, value, 
skills and culture. They are summarised here:

06 Recommendations
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01 02 03

05 06 0704

Climate 

Design for climate mitigation and adaptation 
is not getting the attention it needs. This is an 
emergency and we need to rapidly empower our 
civil engineering community to design and innovate 
to deliver net zero and climate resilience. 

Recommendations
■ ICE to develop and speedily implement a 
carbon/climate design literacy programme for all 
membership grades. 
■ ICE to reflect the importance of carbon literacy in 
the requirements for Membership and Fellowship 
grades. Infrastructure Client Group to review drivers 
to create the environment and culture for climate 
design in member organisations. 

People, places and value

We need to test our understanding of what makes 
good design for people and places, and how we 
capture the value created. 
■ For people – engaging with communities early on
■ For places – especially in the context of the built 
environment
■ For value – across the lifecycle and beyond the 
redline, learning from sectors such as water and 
flood management and building an understanding of 
decommissioning opportunities 

Recommendations
■ Develop ICE CPD programme to convey best practice 
in design, in partnership with other institutions.
■ ICE to work with other institutions to collate best 
practice case studies and develop a framework akin 
to PAS 2080 for carbon, for people, places and value.

Integrated infrastructure planning

Meeting our climate targets and delivering value for 
people and places requires a more joined-up approach 
to planning and designing infrastructure systems. 

Recommendation
■ ICE to work with the Infrastructure Client Group 
and the Infrastructure and Projects Authority 
to identify the cultural, procurement, project 
management and business model changes needed. 

A good brief

Better outcomes for climate, people, places and 
value would emerge if they were clearly identified 
in the brief. This needs to be based on a local needs 
assessment and identify wider systemic opportunities. 

Recommendation
■ ICE to convene a cross-industry forum to 
evaluate what makes a good design brief, with a 
model brief produced that presents best value for 
the client via good design.

Design champions 

Civil engineers need to recognise that they are 
all potential design champions and that design is 
a collaboration with a number of disciplines and 
specialists. There is a need to tackle design deficit at 
all stages of the project lifecycle but particularly at 
the early planning and concept stages. 

Recommendation
■ ICE to convene a forum with institutions and 
industry representatives to define what a design 
champion is and commit to creating programmes to 
support the development of board-level champions 
in all major infrastructure projects. 

Creating an evidence base  
on the value of design

There is a need to provide examples of how design 
creates value to overcome perceptions that it takes 
time and adds cost. 

Recommendation
■ ICE to develop a research programme for an 
evidence base to support the use of the NIC’s design 
principles as a means to add value to projects.

Business models that value 
outcomes 

ICE members identified business models that 
value outcomes as critical to enabling a better 
design culture. 

Recommendation
■ ICE to work with Project 13 to review and integrate 
the NIC’s design principles within the approach.

What makes good design?
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Fig 7.1.2 Which of the following best describes how 
you feel about the importance that greenhouse gas 
emissions receives in your work?

Fig 7.1.1 How often do you consider the impact your 
work will have on the production of greenhouse gas 
emissions?

SURVEY QUESTIONNAIRE RESULTS
CLIMATE

a) Production of greenhouse gas emissions

CLIMATE

b) Climate change adaptation

PEOPLE

a) Improvements to people’s quality of life

Research approach and methodology
All ICE members (excluding retired members and students) were 
sent an email on 8 September 2020 inviting them to take part in 
the survey, via a link. Responses up to and including 8 October 
were included in the analysis for this report.
 
There were 900 fully completed responses from the UK and 
379 from outside of the UK. 
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Fig 7.1.5 How often do you consider adaptation for 
climate change in your work?
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Fig 7.1.7 Which of the following best describes how 
you feel about the importance that adaptation for 
climate change receives in your work?
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Fig 7.2.2 Which of the following best describes how 
you feel about the importance that improvements to 
people’s quality of life receives in your work?
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Less than I would like

Far less than I would like

Fig 7.1.6 What, if anything, is limiting your ability to 
address climate change adaptation in your work?
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Fig 7.2.1 How often do you consider improvements to 
people’s quality of life in your work (e.g. to provide a 
service that is reliable, inclusive, accessible, safe and clean and 
improves health and wellbeing for everyone)?
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Fig 7.1.8 Which one of these is limiting your ability to 
address climate change adaptation the most?
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Fig 7.1.3 What, if anything, is limiting your ability to 
address reducing greenhouse emissions in your work?
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Fig 7.1.4 Which one of these [factors] is limiting your 
ability to address reducing greenhouse emissions the 
most?
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Research approach and methodology
All ICE members (excluding retired members and students) were sent an email on  
8 September 2020 inviting them to take part in the survey, via a link. Responses  
up to and including 8 October were included in the analysis for this report.
 
There were 900 fully completed responses from the UK and 379 from outside of the UK. 

Note: Rounding of statistics may mean not all charts total 100%. 
Data related to organisation type, career level, sector and project lifecycle held by ICE.
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Fig 7.2.7 Which of the following best describes how 
you feel about the importance that the views of 
affected communities receive in your work?

PEOPLE

b) The views of affected communities

PEOPLE

c) Future changes in demographics and population

PLACES

a) Natural environment improvements

Fig 7.2.3 What, if anything, is limiting your ability to 
address improvements to people’s quality of life in 
your work? 
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Fig 7.2.4 Which one of these is limiting your ability to 
address improvements to people's quality of life the 
most?
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Fig 7.2.5 How often do you consider the views of 
affected communities in your work? 
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Fig 7.2.6 What, if anything, is limiting your ability to 
address the views of affected communities in your work?
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Fig 7.2.8 Which one of these is limiting your ability to 
address the views of affected communities the most?
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Fig 7.2.11 Which of the following best describes how 
you feel about the importance that future changes in 
demographics and population receives in your work?

About right
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Far less than I would like

Fig 7.2.9 How often do you consider future changes in 
demographics and population in your work?
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Fig 7.3.2 Which of the following best describes how 
you feel about the importance of capturing natural 
environment improvements in your work?
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Fig 7.3.1 How often do you consider natural 
environment improvements (encouraging biodiversity, 
protecting natural assets, etc) in your work?
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Fig 7.2.10 What, if anything, is limiting your ability to 
address future changes in demographics and population in 
your work? 
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Fig 7.2.12 Which one of these is limiting your ability to 
address future changes in demographics and population 
the most?
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PLACES

b) Built environment improvements

VALUE

OUTCOMES

Fig 7.3.5 How often do you consider improvements to 
people’s quality of life in your work (e.g. to provide a 
service that is reliable, inclusive, accessible, safe and clean and 
improves health and wellbeing for everyone)?

Percentage
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Fig 7.3.3 What, if anything, is limiting your ability to 
address natural environment improvements in your 
work?
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Fig 7.3.4 Which one of these is limiting your ability to 
address natural environment improvements the 
most?

Pe
rc

en
ta

ge

0

5

10

15

20

7

1413
17

5

It 
is 

no
t p

ar
t o

f t
he

 p
ro

je
ct

br
ie

f/t
he

re
’s 

no
 in

ce
nt

ive O
th

er

La
ck

 o
f o

pp
or

tu
ni

ty
on

 p
ro

je
ct

s

La
ck

 o
f j

oi
ne

d-
up

 th
in

ki
ng

 o
n 

pr
oj

ec
ts

In
du

st
ry

 p
er

ce
pt

io
n 

th
at

it 
ad

ds
 ti

m
e 

an
d 

m
on

ey

La
ck

 o
f o

w
n

kn
ow

le
dg

e

54

4

36

4

1

Fig 7.3.7 Which of the following best describes how 
you feel about the importance built environment 
improvements receives in your work?

About right

Much more than I would like

More than I would like

Less than I would like

Far less than I would like

2929 20

Fig 7.3.6 What, if anything, is limiting your ability 
to address built environment improvements in your 
work? 
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Fig 7.3.8 Which one of these is limiting your ability to 
address built environment improvements the most?
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Fig 7.4.1 How often do you consider the full lifecycle 
of the project (from concept to operation and then 
decommissioning) in your work?

Percentage

Never

Rarely

Sometimes
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Always
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Fig 7.4.3 Which of the following best describes how 
you feel about the importance of considering the full 
lifecycle of the project (from concept to operation and then 
decommissioning) in your work?

About right

Much more than I would like

More than I would like

Less than I would like

Far less than I would like

Fig 7.4.2 What, if anything, is limiting your ability to 
address the full lifecycle of the project in your work? 

Table 7.5.1 Infrastructure delivery has traditionally been aimed at delivering outputs (e.g. establishing a fixed asset such as 
building a road or waste processing facility) rather than outcomes (e.g. improving links between communities or reducing waste, potentially 
requiring no new construction). What do you think would encourage the industry to focus more on outcome-based solutions?
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Fig 7.4.4 Which one of these is limiting your ability to 
address the full lifecycle of the project the most?
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More collaboration with complementary expertise – stakeholder engagement specialists, architects, landscape, ecologists, etc 50

Standards and stage review processes that are aligned to deliver outcomes 40

Being able to implement an iterative design process including questioning the brief 45

Cultural change among people/company 51

Business model that values outcomes 59

Engaging with users more 38

Looking beyond the boundaries of the site/project 56

More money in the project 23

Other 11

Option % of respondents



70 71

What makes good design?What makes good design?

Table 7.5.2 What one thing could most encourage 
greater outcome-based solutions?

More collaboration with complementary expertise – 
  stakeholder engagement specialists, architects,
  landscape, ecologists, etc 12

Standards and stage review processes that are 
  aligned to deliver outcomes 10

Being able to implement an iterative design process 
  including questioning the brief 12

Cultural change among people/company 16

Business model that values outcomes 24

Engaging with users more 5

Looking beyond the boundaries of the site/project 7

More money in the project 6

Other 8

Option % of respondents

SKILLS DEFICIT

Table 7.6.1 To what extent do you agree with the 
following statement? “Every person involved in 
infrastructure project planning and delivery should 
consider the design’s impact on climate change, 
people, places and value in the work they do.”

Strongly agree 69

Slightly agree 21

Neither agree nor disagree 3

Slightly disagree 2

Strongly disagree 5

Level of agreement % of respondents

FAMILIARITY WITH DESIGN GUIDE INITIATIVES

Table 7.7.1 Are you familiar with the following recent 
design guides and initiatives?

National Infrastructure Commission’s design 
principles for climate, people, places and value

What makes good design? ICE seminar

Highways England’s The Road to Good Design

Network Rail’s Our Principles of Good Design

Ministry of Housing, Communities and Local 
Government’s National Design Guide

None of these

Design Initiative % of respondents

STRATEGIC PLANNING AND BRIEF DEVELOPMENT

Percentage

Severe deficit
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Fig 7.6.2 In the lifecycle of infrastructure, when do 
you consider there to be a deficit in people’s ability to 
consider the design’s impact on climate change, 
people, places and value, and to what degree?
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