
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=rbri20

Building Research & Information

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/rbri20

The design coordination role at the pre-
construction stage of construction projects

Issaka Ndekugri, Nii A. Ankrah & Ebenezer Adaku

To cite this article: Issaka Ndekugri, Nii A. Ankrah & Ebenezer Adaku (2021): The design
coordination role at the pre-construction stage of construction projects, Building Research &
Information, DOI: 10.1080/09613218.2021.1971061

To link to this article:  https://doi.org/10.1080/09613218.2021.1971061

© 2021 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

Published online: 07 Sep 2021.

Submit your article to this journal 

Article views: 60

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=rbri20
https://www.tandfonline.com/loi/rbri20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/09613218.2021.1971061
https://doi.org/10.1080/09613218.2021.1971061
https://www.tandfonline.com/action/authorSubmission?journalCode=rbri20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=rbri20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/09613218.2021.1971061
https://www.tandfonline.com/doi/mlt/10.1080/09613218.2021.1971061
http://crossmark.crossref.org/dialog/?doi=10.1080/09613218.2021.1971061&domain=pdf&date_stamp=2021-09-07
http://crossmark.crossref.org/dialog/?doi=10.1080/09613218.2021.1971061&domain=pdf&date_stamp=2021-09-07


The design coordination role at the pre-construction stage of construction
projects
Issaka Ndekugri a, Nii A. Ankrah b and Ebenezer Adaku a

aSchool of Architecture and Built Environment, University of Wolverhampton, Wolverhampton, UK; bDepartment of Civil Engineering, College
of Engineering and Physical Sciences, Aston University, Birmingham, UK

ABSTRACT
The importance of the concept of prevention through design (PtD) to the alleviation of the
problem of poor health and safety (H&S) management in the construction industry is widely
acknowledged. It has been adopted in the regulatory framework for H&S in the UK construction
industry through the Construction Design and Management Regulations 2015 (CDM 2015)
which place on the project client obligations with emphasis on coordination of H&S at the pre-
construction stage of the project by a client-appointed ‘Principal Designer’ (PD). Unfortunately,
research into the implementation of CDM 2015 into actual practice at the pre-construction
stage has been patchy. The paper reports, with respect to the PD role, on part of research
undertaken to respond to this gap. It involved surveys of clients and practitioners via fourteen
focus group discussion sessions with over eighty participants to develop knowledge and
understanding of the PD role. The research issues included: appointments to the role; structures
for discharge of the role; day-to-day functions of the PD; remuneration arrangements; and
common challenges regarding the PD.
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Introduction

It is considered that most accidents in the construction
industry are preventable with better management of
design and occupational safety and health (OSH) risk
at the pre-construction stage (e.g. Gambatese et al.,
2005; Hallowell & Hansen, 2016; Szymberski, 1997;
Willumsen et al., 2019). The response of the European
Council to unacceptably high levels of accidents on con-
struction projects was the adoption of the Council
Directive 1992/57/EEC on the implementation of mini-
mum safety and health requirements at temporary or
mobile construction sites (TMCS). This Directive
requires the appointment of two types of coordinators
for safety and health matters on construction projects
that will require more than one contractor on the con-
struction site: a pre-construction phase coordinator
(PCPC) and a construction phase coordinator (CPC).

In the UK, since the first manifestation of the PCPC
in the form of a ‘Planning Supervisor’ under the Con-
struction (Design and Management) Regulations 1994
(CDM 1994) which transposed the Directive into UK
law, the Health and Safety Executive (HSE) (the UK
H&S regulatory authority) has had to respond twice to

concerns about the contribution of the PCPC, attempt-
ing to change the role each time. About ten years after
its implementation, CDM 1994 was replaced with the
Construction (Design and Management) Regulations
2007 (CDM 2007) which changed the label ‘Planning
Supervisor’ to ‘CDM Coordinator’. CDM 2007 was in
turn replaced about eight years later with the Construc-
tion (Design andManagement) 2015 Regulations (CDM
2015). The key changes made in CDM 2015 are: putting
much greater emphasis on the design coordination role
of the PCPC and relabelling it ‘Principal Designer’ (PD);
replacement of the requirement for competences of
dutyholders with skills, knowledge and experience
(SKE) of individual dutyholders and ‘organisational
capability’ where a dutyholder is an organization; and
widening the scope of the Regulations to cover, for the
first time, domestic clients (individuals undertaking
the building, repair or demolition of their homes but
and not in furtherance of their business). These changes
have met with negative reviews, with a practitioner sur-
vey conducted two years after its implementation
(Knutt, 2017) revealing that: (i) over 70% were still
working to the previous Regulations (CDM 2007); (ii)
uncertainty remained about the PCPC role (i.e.
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attributes of the PD dutyholder); (iii) assessment of the
SKE of this role still remained a challenge; and (iv) there
was reluctance of Architects and Engineers to take on
the role of a PD.

What is clear from the foregoing is that, for improve-
ments in OSH performance to be achieved, there is a
need to understand better OSH risk management prac-
tices during the design and preparation stage of construc-
tion projects and how the PD role can be effectively
integrated to support them. There is significant variability
in the OSH statistics across the EU (Eurostat, 2021),
which implies that the system is being operated better
in some parts of the EU than in others. As OSH outcomes
in the UK are better than in most other Member States
(Eurostat, 2021), these challenges experienced in trans-
posing the Directive into national law and assessing the
effectiveness of the implementation of national law into
practice certainly have resonance across the entire EU.

The paper reports research aimed at developing
knowledge and understanding of OSH risk management
practices at the pre-construction stage of construction
projects, with particular focus on how the CDM 2015
Regulations are implemented in practice. It presents, in
seven sections, the findings and conclusions with respect
to the H&S coordination role of the PD.

Overview of H&S coordination by the Principal
Designer

The CDM Client for a project with more than one con-
tractor is required by Regulations 5(1) and 5(2) to
appoint, in writing, a PD as soon as practicable. Regu-
lation 11(1) puts on the PD a duty to ‘plan, manage,
and monitor’ the pre-construction phase and coordinate
H&S matters during this phase. During the pre-con-
struction phase, the PD receives from the Client Pre-
Construction Information (PCI) which is information
in the Client’s possession or reasonably obtainable by
or on behalf of the Client concerning: the project; the
planning and management of the project; and H&S
hazards on the site or hazards associated with the design
and construction of the project. Regulation 11(6) puts
on the PD a duty to assist the Client in providing the
PCI to designers and contractors although there is no
express requirement on the PD to assist the Client in
the preparation of the PCI. Further, the PCI must
inform the development of a Construction Phase Plan
(CPP) before construction can start. The CPP covers
the H&S management arrangements and site rules gov-
erning execution of construction work on the site. This
task is to be undertaken by the Principal Contractor
(PC) who is responsible for the H&S coordination
during the construction phase.

A further H&S coordination responsibility of the PD is
embodied in the preparation of a Health and Safety File
(HSF). From Regulations 12(5) and 12(6), the HSF is
intended to be a permanent and live record and must
include information relating to the project likely to be
needed to ensure the H&S of any person involved on
any subsequent project, e.g. maintenance, extension, or
demolition of the structure resulting from the prior pro-
ject. Typical contents of the file may include ‘as built’
drawings, design criteria, in-built facilities for themainten-
ance of the building, operating and maintenance manuals
for specialist plant and equipment and incoming services.

Literature review

Building on previous reviews (e.g. Zhou et al., 2015), a
comprehensive review of literature showed that there
have been two overarching categories of research and
development (R&D) activities targeted at OSH issues
in the construction industry (CI): (i) policy studies com-
missioned by governments and international organiz-
ations (e.g. Donaghy, 2009; Safe Work Australia,
2015); and (ii) investigation of the causes of accidents
and ill-health. Accident causation models developed
from these research initiatives put into stark relief the
multiplicity of the causal factors and the myriad of
ways in which poor OSH outcomes can flow from
their complex interactions (Gibb et al., 2005; Golizadeh
et al., 2018; Reason, 1997). It became apparent that, even
if there were a single silver bullet to slay the OSH beast,
any attempt to develop it in a single study would be
doomed to failure for obvious impracticality. Many
research initiatives have therefore examined the impact
of particular concepts and factors in respect of OSH
risks management. These include: (i) the prevention
through design concept which research encompasses
the importance and motivation (1997; Behm et al.,
2014; Gambatese et al., 2005; Gambatese et al., 2017;
Hallowell & Hansen, 2016; HSE, 2015; Lingard et al.,
2015; Poghosyan et al., 2018), required tools by
designers – including PDs – to meaningfully implement
the concept (Cooke et al., 2008; Dewlaney & Hallowell,
2012; Gambatese et al., 1997; Sacks et al., 2015; Zhang
et al., 2015; Zhou et al., 2012; Zhou et al., 2013), and
the competence requirements of designers and PDs in
respect of the concept (Ibrahim et al., 2020; Goh &
Chua, 2016: Manu et al., 2019a, 2019b); (ii) culture
and unsafe attitudes and behaviours of workers
(Grytnes et al., 2020; Lingard et al., 2020; Sherratt
et al., 2013); (iii) implementation of regulation and
legislation resulting from the policy studies (Aulin &
Capone, 2010; Giusti et al., 2016); (iv) corporate crim-
inal liability for OSH (Ndekugri, 2013); and (v)
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education and training (Behm et al., 2014; Lopez-
Arquillos et al., 2015).

The research undertaken was designed to respond to
three areas of gaps in the research literature. First,
although the opportunity to take action in the interests
of OSH is highest at the pre-construction phase, 90% of
construction H&S research has focused on only OSH
management practices during the construction stage
(Zhou et al., 2015). The second area is knowledge and
understanding of how the Directive and national laws
implementing it have been translated into practices and
procedures on projects and their impact on OSH out-
comes. The only reported study into the impact of Direc-
tive 92/57/EEC covered only outlines of its transposition
into national laws in Member States and changes in acci-
dent rates after the Directive came into force (Aires et al.,
2010, 2016). Although there has been a proliferation of
commentaries by expert practitioners on various aspects
of the CDMRegulations in the UK based on reflection on
their individual experiences (e.g. Shiplee et al., 2011;
Webster, 2013), the literature review uncovered only
reports of consultants commissioned by HSE to evaluate
the Regulations with a view to appropriate amendments
(e.g. Frontline Consultants Ltd, 2012) and empirical
studies into the practical implementation of the CDM
Regulations (e.g. Atkinson & Westall, 2010; Cameron &
Hare, 2008; Webster, 2013).

The principal shortcomings of all these publications
are that: they concentrated on compliance with the role
requirements of the law at the expense of any detail on
what CDM dutyholders actually do on projects; and the
Regulations studied have long been superseded. All
these sources also highlighted serious shortcomings in
the practices and procedures during the pre-construction
phases of projects. Particular deficiencies include insuffi-
cient focus on client duties; very little real coordination
during that phase; inordinate paperwork and bureauc-
racy motivated more by interests in covering duty-
holders’ backs against legal liability than effective OSH
risk management; recycling of CDM documents from
previous projects without customization for risks on
specific projects; and little impact on OSH on small pro-
jects. The third area of gaps in knowledge concerns how
the practices and procedures have changed to meet the
requirements of CDM 2015, particularly the design
coordination role with focus on H&S at pre-construction
phases of projects. The research question reported on in
this paper concerned the different arrangements and
related professional backgrounds for exercising the PD
role and the relative effectiveness of the different arrange-
ments? The sub-questions addressed are: (i) how are the
structures for delivering the PD role configured? (ii)Who
performs the PD role and when are PDs engaged on

projects? (iii) What specific activities are carried out by
way of the PD role? and (iv) what practical challenges
confront this role?

Methods

It is widely accepted in the research design literature
that a qualitative research design is appropriate where:
there has been no research into the issues of interest
and there is therefore no basis for formulating hypoth-
eses for testing by quantitative methods; and the evi-
dence required to meet the research aims and
objectives is in the form of wide-ranging views from a
relatively small number of informants with potentially
different lived experiences of the phenomenon under
study (e.g. Creswell & Poth, 2018). The study therefore
employed a qualitative research approach. Data was col-
lected through facilitated focus group discussions
(FGDs), with saturation being reached with fourteen
workshops. This data collection method offers insights
into individual experiences and viewpoints and ensures
depth of understanding of the phenomenon being
studied (Krueger & Casey, 2009). The group interaction
and dynamics among participants during FGDs encou-
rage participants to make connections to multiple con-
cepts, and identify and validate collective norms and
practices that may not ordinarily occur during individ-
ual interviews or other forms of surveys (Hennink et al.,
2020; Morgan, 1997).

The purposive sampling approach was employed in
selecting workshop participants because it offered the
researchers the opportunity to select participants who
were ‘information-rich’ and could volunteer specific
and in-depth knowledge about the phenomenon being
investigated (Creswell & Poth, 2018; Hennink et al.,
2020). To maximize access to individuals with direct
experience of the issues in the research, the research
team sought and obtained the collaboration of pro-
fessional bodies and other influential construction
industry organizations. In compliance with the UK gen-
eral data protection Regulations (GDPR), participants
were made to complete and return consent forms that
described and the purpose of the FGDs. A total of 89
participants attended the FGD workshops. As indicated
in the demographic characteristics of the FGD work-
shops participants in Table 1, about 70% of the partici-
pants had more than 5 years’ experience of CDM
Regulations. Further, about 90% of them had affiliations
with reputable professional bodies in the construction
industry and H&S institutions. The experiences and
roles of the participants on projects include Clients,
Principal Designers, Designers, Principal Contractors
and Contractors. The participants allocated to the
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‘other’ category were general H&S professionals
involved in advisory capacities.

To ensure that the participants had similar character-
istics to support open and frank discussions, workshops
were themed, with participants recruited based on close-
ness to the workshop theme (Hennink et al., 2020; Krue-
ger & Casey, 2009). The themes included the CDM
Client, Designers and Design Integration, the Principal
Designer, CDM support services, the Principal Contrac-
tor, the Contractor, and Cooperation, Coordination and
Communication. A focus group script was developed
and used by the workshop facilitators as a guide to
ensure consistency and reliability of the data collected
across the different workshops. Workshop sizes were
deliberately kept within the range of 4–12 participants
because there is support in the literature that limited
workshop promotes effective discussion and ease of
confining the discussion broadly to the issues of interest

(Carlsen & Glenton, 2011; Hennink et al., 2020; Stewart
et al., 2007). Some scholars (e.g. Carlsen & Glenton,
2011) advise that more information can be obtained
by conducting two groups of four participants than a
group of eight participants. Thus, two parallel sessions
were held where, on the day, a group size exceeded
eight participants.

The analysis of the data, which followed a general
inductive strategy, was carried out in two phases. The
first phase was one of transcribing the audio data, read-
ing the raw transcribed data multiple times to derive
concepts, patterns, themes and ideas through the
researchers’ interpretation of the data in the light of
the research aims and objectives (Thomas, 2006). The
data was then loaded into NVivo version 12. The second
phase involved: coding of the data from iterative reading
of the transcripts to gain insights into main patterns
embedded in the data; generation of themes using an
inductive coding strategy; and development of higher
order themes through clustering of lower level cat-
egories (Thomas, 2006). The structure of the coding is
summarized in Figure 1.

Results

The structure of the Principal Designer role

An important aspect of the research was to understand
Clients’ arrangements for the delivery of the PD role. As
indicated in Table 2, two main configurations emerged
from the analysis of the research data: reliance on third
party arrangements; and exploitation of owner in-house
capacity with external support.

Table 1. Demographic characteristics of focus group workshops
participants.
CDM role on projects Frequency (%)

Client 11 (12.4)
Principal Designer 27 (30.3)
Designer 4 (4.5)
Principal Contractor 12 (13.5)
Contractor 6 (6.7)
Other 29 (32.6)
Total 89 (100)
CDM experience (in years) Frequency (%)
1–5 27 (30.3)
6–10 15 (16.9)
11–15 11 (12.4)
16–20 17 (19.1)
21–26 19 (21.3)
Total 89 (100)

Figure 1. Project map of functions of the Principal Designer.
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Reliance on third party arrangements
As shown in Table 2, Clients rely on the services of third
party entities (PD, PC, lead designer, project manager)
for the delivery of the PD role on their projects. They
appoint PCs as PD with support from H&S advisors
and designers. This arrangement is often adopted on
design and build (D&B) projects, particularly building
projects, and received the highest number of references
(14) by the FGD workshop participants. The third party
may be the lead designer, who is often supported by
CDM advisors and H&S consultants in the delivery of
the PD role. This arrangement (referenced 8 times in
the data) suggests a shift, three years after Knutt’s
(2017) survey, in attitudes of Architects and other
Designers with more of them now taking up the PD
role on projects, although with perceived deficiencies
regarding H&S capability.

Another possibility is that PCs take over the PD role
after the pre-construction stage. This is often the experi-
ence on smaller as well as D&B projects. The fourth var-
iant involves conversion of the PD role to that of a CDM
advisor after the pre-construction stage and tends to
happen on D&B as well as some traditionally procured
projects. A further arrangement is the appointment of
an entity with no CDM capability as the PD but with
the support of H&S advisors. This type of arrangement
is most commonly encountered where a Client, with an

overall business strategy of reducing the cost of project
delivery, outsources design tasks to countries where
design cost is relatively lower. However, due to the unfa-
miliarity of the lead designer appointed as the PD with
UK construction regulations, they are often supported
by UK-based H&S advisors. Lastly, there are instances
where project managers are appointed with or without
external H&S support on projects to deliver the PD role.

Exploitation of owner in-house capacity with
external support
This arrangement generally is adopted by large and
informed Clients. These include large infrastructure
organizations, local authorities, public sector clients as
well as Clients involved in specialized infrastructure
projects such as airport and railway development pro-
jects. In such large infrastructure organizations, there
is often an in-house Engineering Director who is
named as the PD with delegation of PD responsibilities
to design leadership engineers. Large infrastructure
organizations in-sourcing the PD role appear common,
with 11 references to it from workshop participants’
responses on this issue. Where the in-house capability
of the Client is inadequate, an arrangement is often
made to augment it with external support from CDM
advisors as well as H&S consultants. This practice is
common among developers and housebuilding Clients.

The Principal Designer appointment

Table 3 shows a summary of feedback from the work-
shops on the timing and duration of PD appointments.
Whilst early appointments of PDs on projects is refer-
enced several times (7 number), it is significant that
practitioners are still reporting that late appointments
sometimes occur (4 number). Appointments take
place between preparation and briefing stage (Stage 1
of RIBA plan of work) and the detailed technical design
stage (Stage 4 of RIBA plan of work), but mostly at the
start of detailed technical design stage. It was noted that
early PD appointments made most commonly on large
projects sponsored by informed Clients as well as D&B

Table 2. The structure of the Principal Designer role.
Category Sub-category

Reliance on third party
arrangements

. Principal Contractor as Principal
Designer with support from health
and safety advisors and designers
(14)

. Lead designer as Principal Designer
with support from CDM advisors and
health and safety consultants (8)

. Lead designer as Principal Designer
(4)

. Principal Contractor takes over
Principal Designer role after pre-
construction stage (4)

. Conversion of Principal Designer role
to CDM advisor after pre-
construction stage (2)

. Appointment of non-UK entities as
Principal Designers with support
from UK-based health and safety
advisors (2)

. Project manager as Principal
Designer (1)

. Project manager as Principal
Designer with support from external
health and safety advisors (1)

Exploitation of owner in-house
capacity with external support

. Client as Principal Designer (11)

. Client as Principal Designer with
support from CDM advisors and
health and safety consultants (2)

Note: Figures in parentheses denote the number of references to such prac-
tice in the FGD workshops.

Table 3. The nature of appointment of the Principal Designer
role.
Category Sub-category

Timing of appointment . Early appointment (7)
. Late appointment (4)

Duration of appointment . Engagement throughout project (13)
. Involvement as when services are

required (4)

Note: Figures in parentheses denote the number of references to such prac-
tice by FGD workshops participants.
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projects. Late appointments, on the other hand,
occurred due to uninformed Clients still considering
the PD as a bolt-on and thus make appointments at ten-
der stages or just before the commencement on site.

Concerning the duration of appointment, as indi-
cated in Table 3, the practice of PDs being engaged
throughout the duration of projects is more common
than PD involvement as when services are required.
Generally, the nature and complexity of project risks
influence decisions regarding the retention of the PD,
with PDs often retained throughout the project for
highly complex and high-risk projects.

The nature of the Principal Designer

The Regulations leave it open whether the PD is an indi-
vidual or an organization. However, in practice as
shown in Table 4, it appears the organizational agency
is more often utilized on projects with 13 references in
the data, in comparison with individual agency that
had only one reference. This suggests that the compe-
tence as well as the resource requirements for the fulfil-
ment of the PD role may not be entirely found in
individuals and are mostly embedded in organizations.
It is noted however that small and non-complex projects
(i.e. some domestic projects) may be suited to individual
PDs. This reflects the proportionality principle.

Concerning the professional background of the PD,
as indicated in Table 4, designers (Architects and Engin-
eers) are often appointed as PDs. Significantly, other
non-design professionals (such as H&S Practitioners
and Quantity Surveyors) are also appointed to the PD
role, albeit with support from Designers (both in-
house or external to their practices). The Designer sup-
port to non-designer PDs highlights the importance of
design acumen in effectively fulfilling the PD role.
Clearly, evidence in practice, thus, indicates a multifa-
ceted competence requirement regarding the PD role,
making the PD role competence requirement more of
a reservoir of multiple capabilities (i.e. design and H&S).

Functions of the Principal Designer

From the analysis of the data, the role of the PD, from a
practice perspective, comprises four function categories:
(i) review and communication; (ii) information man-
agement; (iii) Client awareness and support; and (iv)
competency checking. These categories focus on the
everyday activity of organizing in both its routine and
improvized forms and highlight what happens in prac-
tice on a day-to-day basis as far as the PD role on con-
struction project is concerned. The content of each in
terms of specific tasks is summarized in Table 5.

Review and communication function
There are four dimensions to this function. Firstly, the
participants identified coordination of the contribution
of all designers on the project regarding H&S. These
tasks are precisely what Regulation 11(1) and 11(5)
require PDs to perform. As part of its general duties
under the Regulations, the PD is required to ensure
that all Designers comply with their duties under the
Regulations and see to it that all persons working in
relation to the pre-construction phase cooperate with
the Client and other project parties. The PD is further
required to provide PCI, as soon as practicable and in
convenient form, to project parties appointed or being
considered for appointment. From the data, PDs con-
stantly make Designers aware of their regulatory duties
(i.e. PtD duties), encourage Designers to complete
design risk registers, review drawings and design risk
assessments, and provide feedback to Designers. The
mechanism for discharging these duties is through
design review meetings which are convened and coordi-
nated by PDs. Design review meetings are generally
attended by all design disciplines as well as the Client.

Table 4. The nature of the Principal Designer.
Category Sub-category

Type of
agency

. Organization (13)

. Individual (1)

Background . Architect (4)
. Quantity Surveyor (1)
. Health and Safety Practitioner with support from

Designers (1)
. Engineer (1)
. Quantity Surveyor with support from Designers (1)

Note: Figures in parentheses denote the number of references to such prac-
tice by FGD workshops participants.

Table 5. Functions of the Principal Designer.
Category Sub-category

Review and
communication

. Coordination and assurance of designers’ duty
performance (37)

. Dissemination of pre-construction information
among project parties (4)

. Project notification (3)

. Review of construction phase plan (2)

Information
management

. Assisting Client to compile pre-construction
information (9)

. Preparation of H&S file (5)

. Preparation of residual risk register (1)

. Assist Client to develop CDM strategy brief (1)

Client awareness and
support

. Ensuring Client is aware of its duties (3)

. Client advisor (2)

Competency checking . Assistance of Clients to review competences of
project parties (2)

. Involvement in pre-tender interviews (2)

Note: Figures in parentheses denote the number of references to such prac-
tice by FGD workshop participants.
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There are instances where Designers do not feel comfor-
table when their designs are challenged in the presence
of other Designers at design review meetings. In some
situations, PDs tactically meet design disciplines separ-
ately to address OSH risk issues before plenary design
review meetings. This coordination and assurance of
Designers’ duty performance function appear to be the
main preoccupation of PDs on projects, scoring the
highest number of references (37) by the FGDworkshop
participants.

Secondly, as part of the ‘review and communication’
function, the PD ensures dissemination of the PCI
among project parties. On this function, a PD noted
that:

Basically, the PCI have to be fed through. So as the sur-
veys come in you’ve got to make sure that, the designers
get asbestos information. It’s just to make sure that flow
of information is happening during the design phase.
And then when the contractor is on board, he gets
hold of that information as well through the tenders,
through any sort of documents, make sure that infor-
mation is passed on.

Thirdly, under the Regulations, construction projects
scheduled to last longer than 30 working days and
have more than 20 workers working simultaneously at
any point on the project; or exceed 500 person days
must be notified by the Client to the HSE. PDs support
project clients’ on this duty by completing and submit-
ting the project form ‘F10’ on behalf of the Client to the
HSE. Fourthly, the PD reviews the Construction Phase
Plan (CPP) prepared by the PC. This function (similar
to project notification to HSE) is not a regulatory
duty, but PDs often undertake this task as courtesy for
and on behalf of Clients when appointed on projects.
It remains unclear, however, what the PD checks for
and how they determine that the CPP meets an appro-
priate standard.

Information management
Information is critical for the safe construction, usage,
maintenance or modification, usage and demolition of
built assets (Goh & Chua, 2016; HSE, 2015) and this
normally becomes one of the key priorities of the PD
when appointed on projects. PDs fulfil this information
management function in a number of specific ways.
First, as required by Regulations 11(6a) and 11(6b),
they assist Clients to compile PCI. It is the Client’s
duty under Regulation 4(4) to make the PCI available
to all relevant CDM dutyholders so as to ensure that
the project is carried out without risk to H&S. However,
most Clients, particularly small to medium size ones, are
uninformed about this requirement and, thus, depend

on PDs to comply with this regulatory imperative on
their behalf.

The second facet of the ‘Information Management’
function concerns the H&S File (HSF). PDs, for the dur-
ation of their appointments on projects, undertake the
responsibility of the preparation of this document put
on them by Regulation 12(5). Where PDs are not
engaged for the entire project duration, particularly on
some projects procured by the traditional procurement
method, they handover the preparation of the HSF to
PCs as required by Regulation 12(8). Some participants
reported instances of PDs being re-engaged by Clients
to validate HSFs submitted by PCs at project completion
and handover.

Third, PDs take responsibility for the preparation
of residual risk registers. They guide the design
leads of the various design disciplines to populate
residual risk registers, peruse the registers for dupli-
cated risks as well as non-significant risks. In a ‘Prin-
cipal Designer’s duties and Project OSH’ workshop
session, a PD indicated:

One of the key things we do, especially when it’s design
and build and we know that the PD role is transferring
across on complex projects, we would have detailed red,
amber, green checklist as well as design risk assessments
and registers.

Fourth, depending on when the PD is appointed on the
project, the PD assists the Client to develop the CDM
Strategy Brief. This document is intended to capture
the H&S aspirations of the Client, and provides a clear
orientation regarding these Client aspirations to project
parties at an early stage of the project. The preparation
of this document, though a main task of the PD, nor-
mally has inputs from other designers and other
appointed project parties. The content of this document
includes: (i) indication of the original Client brief with
only the outline of the scope of works; (ii) the project
timescales indicating key project milestones; (iii) indi-
cation of project strategic risks, where any unusual
risks associated with the project are pointed out to pro-
ject parties at an early stage of the project development
process; (iv) an overview of project PCI requirements;
(v) the project procurement strategy; (vi) communi-
cation strategy with information relating to the types
of H&S meetings and frequency, induction processes
for new project parties, communication methods or
tools adopted on the project, and the approach for the
preparation of the HSF; and (vii) indication of key pro-
ject participants and contact details. Early appointment
of the PD enhances the availability of the CDM Strategy
Brief and realization of its benefits to project OSH risk
management.
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Client awareness and support function
PDs spend a significant amount of their time on projects
supporting Clients and ensuring that they are aware of
their regulatory duties. This is not a duty under the cur-
rent Regulations, but appears to be a throwback to the
previous advisory role of the H&S coordinator under
the CDM 2007 Regulation 20(1)(a). In one of the ‘Prin-
cipal Designer’s duties and Project OSH’ FGD work-
shop sessions, a PD commented:

So my role, and our company’s role acting as the Prin-
cipal Designer, it is to educate Clients at all times. And
it’s actually spending the time and actually talking to
them and actually trying to make them understand
what their requirements are under the Regulations.

Further, PDs act as Client advisors in respect of H&S on
projects. A participant in a Principal Contractors’ FGD
workshop asserted that:

So when PDs are appointed by Clients on projects, they
act as their advisors. They are not spending the money,
somebody else is spending the money. They have got to
spend their time explaining to people how they should
be spending their money with regard to health and
safety.

Competency checking function
Clients, as initiators and purchasers of construction
projects, employ directly or indirectly all project par-
ticipants and thus have significant opportunity to
influence the H&S performance on projects by way
of appointments (Eban, 2016; Lingard et al., 2019).
However, considering the low knowledge of Clients
in respect of project H&S, PDs assist Clients to
review the H&S competences of projects parties
prior to their appointments. This task is not a regu-
latory duty of the PD. However, as part of Client
expectation regarding the role, the PD supports the
Client in this way. During one of the ‘Principal
Designer’s duties and Project OSH’ FGD workshop
sessions, a participant stated:

Aside from doing your mandatory role, you get hit by
the Client and they expect you to do a lot more of the
time, whether it is reviewing competence of appointees.

Further, PDs support the Client in checking the compe-
tence of potential CDM dutyholders through involve-
ment in pre-tender interviews. Where PDs’ functions
are to be transferred to PCs during the construction
stage, PDs feel a need to satisfy themselves and assure
the Client that the PCs have the requisite capability to
manage H&S to the best effect. It is therefore common
practice for PDs to discuss the project with PCs from
an H&S perspective.

Challenges of the PD role

The three most common challenges in the performance
of the PD role reported by the workshop participants
were: large design firms refusing PD roles when not
appointed as lead designers; project managers control-
ling PD appointments and keeping PDs away from Cli-
ents; Architects refusing to take on the PD role. Other
reported challenges were:

. Clients appointment of parties to PD role as tick box
without ensuring performance;

. PD role having low profile in comparison other ser-
vice providers on the project;

. Failures of PD to challenge designs properly at design
review meetings;

. PD services fee prohibitive to smaller Clients;

. PD role being dynamic and often requiring corre-
spondingly dynamic competence;

. PD appointment not a priority for Clients where
effective project managers are appointed;

. Some lead designers being ignorant of the PD role on
large infrastructure projects;

. Architects refusing to take on PD roles for D&B pro-
jects at construction stage;

. Clients cherry-picking PD services to resource;

. PDs often not involved in temporary works design;

. PDs not forthcoming with risk registers;

. different PDs having different versions of the design
risk register.

Discussion

A general finding of the research was that compliance
with the Regulations at the pre-construction stage has
improved in some directions compared with the pos-
ition under CDM 2007. Not only has complete failure
to appoint a PD become very rare but delayed appoint-
ment has also been reduced considerably. Aspects of
good practice not expressly mandated by the Regu-
lations included: preparation of a CDM Strategy Brief
by the PD soon after appointment; holding of design
review meetings; preparation of project risk registers
from collective synthesis of the risk registers of individ-
ual designers. However, some of the shortcomings
identified in research sponsored by the HSE (e.g.
Bomel, 2007; Frontline Consultants Ltd, 2012) have per-
sisted, e.g.: recycling generic documents from project to
project; generation of excessive useless information;
inadequate management of risk at the pre-construction
stage; and poor Client/PD leadership of compliance
with the Regulations. Also, whilst there has been a
higher uptake of the PD role by the mainstream design
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professions compared to when the survey reported by
Knutt (2017) was undertaken, it was reported that
some designers, particularly architects, are still reluctant
to take on the PD role. Their reluctance appears to be
particularly pronounced where they are not the lead
designer or the PD role extends to the construction
phase on D&B schemes during which contractors fre-
quently make changes to achieve cost efficiencies in cir-
cumstances posing H&S coordination challenges to
PDs. An Engineer with a leading design consultancy
in one of the workshops under the ‘Design integration
under CDM’ theme stated:

We do have a principle within [Company name] that if
we’re not in control, we’re not going to get appointed as
principal designer on something which somebody else
is designing, effectively.

Other issues raised concerned insufficiency of time and
resources provided by the Client, late appointment of
PDs and poor quality PCI. This was described by one
of the participants as ‘fighting a losing battle,’ and by
another as a ‘tick box’ exercise. There also appears to
be some concern that the multiplicity of roles often
undertaken by the PD risk diminution of focus on the
H&S coordination role. This is compounded by service
providers already appointed to the design team talking
down the importance of the PD role to the Client and
tenderers for PD services undercutting each other,
thus leading to a devaluation of the role.

The implications discernible from the findings that
are next discussed concern: (i) PD competence; (ii)
compliance by Clients; (iii) responses by regulatory
authority; (iv) education and training for the PD role;
and (v) future research. Actions to these implications
must take account of major developments consequent
on the Grenfell Tower fire disaster which occurred on
14th June 2017 and claimed the lives of 72 people.

Developments after Grenfell

The UK Government commissioned an independent
review of building regulations and fire safety by an
expert panel under the leadership of Dame Judith Hack-
itt. A major finding of the report from their investi-
gations, the Hackitt Report, was that there were
systemic weaknesses in the building regulatory regime
(Hackitt, 2018). The Government accepted all the rec-
ommendations of the Report and prepared a Building
Safety Bill (BSB) (HCLG, 2020a; 2020b) at the centre
of which is a new building safety regulatory system to
be developed that is bound to have impact throughout
the wider construction industry when it becomes law.
Of the interventions that will be made through

secondary legislation, those most relevant to the issues
in this paper include: a new regulatory framework for
greater competence of a widened panoply of duty-
holders involved in the design, construction and occu-
pation of a building; a gateway system to ensure that
checks for specific safety-related outcomes are met at
defined points before the following stage can be com-
menced; a ‘golden thread’ of information going from
the inception of the idea to procure a building to its
occupation over its entire lifespan; and holding duty-
holders more to account.

PD competence

An implication of the PD functions is that the PD must
possess the competences necessary to perform them.
For example, to coordinate the designs of others, the
PD must possess the degree of technical knowledge of
each of the specialist design domains, including the
growing use of digital technologies (e.g. Hare et al.,
2019; Health and Safety Laboratory, 2018; Sacks et al.,
2015; Zhang et al., 2015), necessary to engage in discus-
sion of relevant issues with the specialist designers on an
informed basis. The PD must also have technical knowl-
edge and understanding of risk management techniques
from an H&S management perspective. Furthermore,
the duty to coordinate and foster cooperation of
designers with each other and the Client implies that
the PD must possess appropriate soft skills (e.g. com-
munication, collaborative working, diplomacy and
steering groups from polarized positions to agreed
solutions).

It is also evident from the results that different skill
sets are likely to be required as H&S risks evolve over
the project life cycle. This evolution suggests that, with
the exception of small and simple projects, the PD
role is best discharged by a team with complementary
skills that, in aggregate, meet the requirements of the
various stages of the project. There is therefore some
merit to the current practice of having an organization
as the PD. However, a design organization as PD
would be appropriate only if the full set of skills can
be found within its staff on the project.

Implications for clients

The important components of the duty of the CDM Cli-
ent in relation to the PD are: to appoint a PD with
appropriate SKE/OC as soon as practicable and, in
any event, before the start of construction on site (Regu-
lation 5(2)); to provide sufficient resources for the role
(Regulation 4(1)); and to monitor performance and
take appropriate remedial action (Regulation 4(3)).
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There was feedback from the workshops that some Cli-
ents see their role in relation to the PD as one of simply
appointing a PD. Such an approach results in non-com-
pliance even where the PD has appropriate SKE/OC.

There has been a long-standing debate whether the
background of a PD must be one of education and pro-
fessional life in architecture or engineering. What is
clear from the Regulations themselves is that the PD
must be a ‘designer’, which is defined by the Regulations
in wider terms than a professional architect or engineer.
The variety of backgrounds from which PDs develop
has created a competitive market for PD services, with
charging rates of the professional design firms being
towards the upper end of the spectrum. Clients should
therefore be alive to the risk of appointing the least com-
petent where it selects the PD by competitive tender
based on only lowest bid prices.

The reality of the PD role is that it has to be dis-
charged working as part of teams involving the other
dutyholders and the Client’s other professional advisers.
The Client should consider not only the SKE/OC of the
PD but also the likely impact of appointments of other
dutyholders on the inevitable group power dynamics
within the resulting project team. Power imbalance pro-
vides part of the explanation for the perceived
inadequate leadership of PDs reported in the work-
shops. For example, expertise being a source of power
(e.g. Bonner et al., 2002), there would be power imbal-
ance acting as a barrier to the effectiveness of the PD
if the PD expertise on the technical challenges of the
project is far below that of a participating design organ-
ization accustomed to exercising project leadership.
There would also be some power imbalance where
another project participant carries more ostensible
authority on behalf of the Client than the PD in relation
to H&S management (e.g. Guinote, 2017). It was
reported that Clients’ project managers with little
knowledge of H&S control PD appointments and may
thereafter act as barriers to the performance of the PD
role. It is therefore to be welcomed that action on Gren-
fell may extend H&S duties to project managers.

Implications for regulatory authorities

Regulation compliance theorists have demonstrated
that there are multiple goals underlying regulatory
compliance behaviour. Those to whom regulation is
targeted, regulatees, have goals that determine their
degrees of compliance or non-compliance. Goals may
be material, emotional, or normative. The regulation
will have the desired effect only if it impacts on regula-
tees’ preferences. The compliance behaviour of CDM
Clients is explained by the application of the extension

proposed by Etienne (2011) to Lindenberg’s Goal
Framing Theory (GFT) (Lindenberg & Steg, 2007).

The GFT recognizes three categories of goals that
drive compliance behaviour: the hedonic, gain and nor-
mative goals. The hedonic goal is a reflection of the
drive to achieve pleasure, happiness and similar positive
emotion or an intention to avoid their negative counter-
parts such as guilt and shame. An example is feelings of
guilt from a fatality. The gain goal is the motivation to
increase one’s resources or to avoid their depletion.
An example of the gain goal expressed in the workshops
was motivation to increase profitability by controlling
the costs of compliance with the Regulations. The nor-
mative goal gives expression to a psychological push to
do the right thing. There are Clients who will do every-
thing to avoid accidents simply because, according to
their moral compass, it is the only course of action avail-
able to them.

According to Etienne (2011), all three types may apply
at the same time but to different degrees and that there
are two regions to an actor’s attention: a foreground
and background. The most influential goal occupies the
centre of the foreground of the actor’s attention. This is
referred to as the ‘goal-frame’. The others are in the back-
ground. Where the normative goal is the goal-frame,
there is compliance because avoidance of injury to others
is the right thing or it aligns with values on corporate
social responsibility. There is therefore compliance with-
out attention to the gain goal. The background goals can
be consistent with the foreground goal and reinforce it
and vice versa. Regulatees form their behaviour prefer-
ences invoking all the goals.

From this theory, the possible explanations for non-
compliance by Clients include: ignorance or misunder-
standing of the Regulations; incompetence; incapacity,
planned unwillingness to comply or minimalist compli-
ance; and weak enforcement. The ideal regulation and
related enforcement approach are therefore one that
seeks to influence these preferences towards compli-
ance. The implication is that the regulatory authorities
need to make a range of responses to the perceived
non-compliance, e.g. remedial legislation, campaigns,
guidance documents, review of enforcement practice
(e.g. greater focus on resources and sanctions for non-
compliance), and research. On the evidence available,
some of these responses will form part of the regulatory
system to be produced by actions on the Grenfell
disaster.

Implications for education and training

The research calls for concerted action by Higher Edu-
cation Institutions (HEIs), professional bodies and
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industry to ensure that the education and training pro-
vision supports the development of PDs with the com-
petences necessary to perform the identified PD
functions. Similar attention should be paid to the need
for Clients to understand their full responsibilities in
relation to the PD role. Emphasis should put on colla-
borative risk management (CRM) and its requirement
for not only technical design and related information
technology skills but also soft skills (Friday et al.,
2018). The split of responsibility is generally that HEIs
develop and deliver curricula under the guidance of
the professional bodies as to industry relevance. The
curricula concentrate on knowledge and understanding
and foundation skills that are developed and entrenched
by appropriate training and experience provided by
industry. In the UK, the principal accrediting pro-
fessional bodies are Royal Institute of British Architects
(RIBA), Joint Board of Moderators (JBM) for engineering
degrees, Chartered Institute of Building (CIOB) and
Royal Institution of Chartered Surveyors (RICS). These
bodies have developed educational frameworks that
approved HEI curricula must meet (CIOB, 2018; JBM,
2020; RIBA, 2020; RICS, 2017). Whilst there are pockets
of creative and innovative integration of H&S inHEI cur-
ricula, the evidence available appears to suggest that the
quality of provision and delivery across HEIs and across
programmes to address these professional body require-
ments remains a challenge (Hayne et al., 2017; Stacey
et al., 2007; Toole, 2017; University of Sheffield, 2012).

Given the multiplicity of backgrounds of PDs and the
need for teams to discharge the PD role as previously
argued, there is an even more pressing need for a com-
prehensive review of current approaches to H&S edu-
cation that goes beyond the traditional design
disciplines that have been the focus of past reviews
(e.g. Stacey et al., 2007; University of Sheffield, 2012).
Curricula must be revamped to embrace H&S risk man-
agement in design in a multidisciplinary project
environment. HEIs offering different specialisms such
as architecture, structural and other engineering disci-
plines, construction management, and quantity survey-
ing should leverage the multidisciplinary groups
possible in these institutions to simulate the environ-
ment for CRM. Design education and training, with a
particular view of H&S, should consider engaging with
other subjects such as ethics, social sustainability, life-
cycle analysis, and public policy (MannIII, 2008;
Toole, 2017). This will provide the right orientation to
students and drive the right kind of leadership required
for the PD role when they transition into practice. There
is also a need to further develop and disseminate the
suite of creative tools and pedagogies for delivery of
H&S education in HEIs.

Industry training needs to be evaluated on planned
outcomes in relation to the needs of the PD. There is
a need to ensure that such training engages fully with
H&S and CRM. This is likely to be most effective
where there is an H&S department with a board level
director, and also where the professional bodies are
fully engaged to police this through mandatory require-
ments for continuing professional development. It is
noteworthy that an industry competence committee is
to be established as a Grenfell action. This approach
will also address the criticism that the focus of regu-
lation has been on assessment of SKE/OC with little
attention on competence development.

Contribution/value

Joint leadership of H&S at the pre-construction stage by
the Client and the PD is absolutely at the heart of the PtD
drive mandated by CDM 2015 and the EU Directive on
which it is based. Unfortunately, there is little guidance
on evolving practice in the exercise of this leadership.
The study reported by this paper is the first to capture
this practice empirically and to suggest improvement
actions. This paper thereby plugs gaps in knowledge
and understanding of the compliance behaviours of Cli-
ents and the specific actions PDs take towards compli-
ance with their duties. The four PD functions and their
constituent tasks identified in the paper provide an
appropriate foundation on which Clients may enter
into negotiations with candidates for appointment as
PDs. The findings are useful to not only theUK construc-
tion industry but also the construction industries of EU
member states because of the shared regulatory frame-
work mandated by the EU Directive which forms the
foundation for the CDM Regulations in the UK. The
findings of this research therefore serve as a useful lens
for evaluating the PD equivalent roles across the EU.

It has been reported that adoption of this EU Direc-
tive in many EU countries has resulted in some
reduction of accidents (Aires et al., 2010; Farina et al.,
2013; Giusti et al., 2016). Considering the global PtD
drive, the EU approach to it and how it works in practice
must therefore be matters of considerable universal
interest. The experience of CDM Regulations in the
UK provides pointers on how the PtD concept could
be put into practice in countries where the traditional
lead designer still carries the design coordination
responsibility. The findings suggest that strategic
options open to such lead designers include designation
of a specific individual or team with appropriate compe-
tences to assume responsibility for the design coordi-
nation at an arm’s length from other members of the
lead design organization.
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Limitation of the research and implications for
future research

A limitation of the research is that most of the feedback
from the Client perspective was based on observations
of other dutyholders. Participants from Client organiz-
ations were from mainly infrastructure organizations
and university estates departments. Research based on
direct feedback from Clients is therefore recommended.

Workshop respondents were very scathing about the
quality of the PCI, CPP and HSF. One participant
described them as often terabytes of irrelevant or useless
information put together with digital tools. Research is
obviously needed to improve them not only as standalone
documents for effective H&S management during design
and construction but also as vital links in the ‘golden
thread’ of information on residential buildings over their
lifespan as very eloquently recommended in the Hackitt
Report. The PD is just one of new roles created in the con-
struction industry in response to increasing project com-
plexity and change generally. Others, the functions of
which overlap those of the PD, include Design Manager
(Emmitt & Ruikar, 2013) and Information Manager
(CIC, 2018). Further research is needed to understand:
the interfaces between them and implications for team-
work and group power dynamics where all three exist
on a project; and howone rolemay transition into another
and implications for education and training.

The difficult task of ensuring that the Client not only
makes a timely appointment of the PD but also provides
sufficient resources for the discharge of the role cannot
be achieved without the availability of cost standards for
the role. Such standards could be in the form of cost or
man days per pound of the contract price on a sliding
scale. Such standards could be put to good use in the fol-
lowing ways: estimating the PD services component of
project budgets; and evaluation of the adequacy of the
resources for prosecution purposes. As such cost stan-
dards are not available in the public domain, remedial
research aimed at developing them is also needed.

Conclusions

The general consensus was that some gains have been
made by the move from CDM 2007 to CDM 2015.
Not only is failure to appoint a PD very rare but the
PD is appointed much earlier in the project cycle. How-
ever, there is considerable room for improvement in the
areas of assessment of the PD for appropriate compe-
tence and ensuring that they have adequate resources
for discharging the role. The barriers against compli-
ance include: lack of awareness of the Regulations, mis-
understanding of the real nature of their duties;

financial constraints; and intentional non-compliance.
A multi-faceted approach to enforcement by the HSE
is therefore called for.

The working environment of the PD is very demand-
ing in terms of team-working competences. Coordi-
nation of the designs of others is at the heart of the
role. To inspire the confidence of the other designers,
the PD must possess not only broad knowledge of the
contributory design domains but also high-level inter-
personal skills to handle the inevitable conflicts. For
this reason, except for simple and straightforward jobs,
the PD is best as an organization with the full set of skills.
Failing that, independent CDM or H&S advisors may be
engaged. The Client needs to take account of power
imbalances in assembling the project team. The Client
also needs to bear in mind that, in the cut and thrust of
real commercial life, self-serving advice to adopt a
minimalist approach to the PD role may be offered by
some candidates for membership of the project team.

There was hardly any serious suggestion that there is
anything wrong with the Regulations themselves.
Instead, the concern was about the non-compliance
behaviours of some Clients, which raises questions
about the adequacy of enforcement. Courses of action
open to the HSE include: increase campaigns to encou-
rage better resourcing of PDs; provide standards for
assessing the resources needed by the PD (e.g. as a frac-
tion of the contract price); ensuring that their inspec-
tions of live projects include scrutiny of actual PD
resources; prosecution of this type of non-compliance,
which has been rare. Concerted action by HEIs, the pro-
fessional bodies and industry is needed to improve the
education and training for the PD role.

The value of the research goes beyond the UK and EU
countries inwhich the PD role is a legal requirement. The
reported organization of the PD role provides pointers to
how lead design organizations in other countries may
structure their design coordination responsibilities.
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