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Abstract:
There is great impetus to implement change in all areas of the UK economy. Key aims are to
reduce costs and CO2 emissions, and increase efficiency and growth. There are often
difficulties in putting change into practice, evidenced by the perceived lack of progress on
1990s recommendations by Latham and Egan. Change can be most difficult in the public sector,
whereby long established ways of working are culturally ingrained. The basis of this research
is a comprehensive literature review. It forms the foundation for an electronic survey of
practising professionals in a leading government agency that procures major construction
projects; findings from this survey will be reported in subsequent work. The survey embraces
the whole supply chain of the agency, since many authoritative sources call for integration, and
for change to be implemented in partner organisations. The research will also be supported by
interviews, both at early stages in the development of the main research instrument, and in later
stages during interpretations of findings. The main analytical approach will be quantitative.
There is a focus upon the role of leadership in implementing change and judgements are made
about whether the knowledge level of practitioners is sufficient to allow them to drive new
initiatives. Conclusions and recommendations are made regarding training, knowledge
management and Building Information Modelling.
Keywords:
BIM, change, CO2, leadership, procurement

1. Introduction
There is great impetus to implement change in the UK economy but with the distraction of an
economy that has been in recession, public sector staff subject to pay restrictions and at risk of
redundancy, trying to put change into practice becomes a challenging task. The difficulties of
implementing change however, are not specific to the here and now. The UK construction
industry has had many attempts to move to a more ‘Lean’ and innovative industry with
recommendations by Latham, (1994) and Egan, (1998) highlighting the need for the industry
as a whole to improve. These previous attempts have been limited with Egan stating that “Since
1998 we could have had a revolution and what we’ve achieved so far is a bit of improvement”
(Wolstenholme, 2009). The question then is why have previous attempts at implementing
change been received with enthusiasm but the results have been limited in their effect?
According to Wolstenholme “the construction industry has been sheltered by a strong economy.
This has enabled construction to prosper without having to strive for innovation”.
“Today’s economic climate is different and offers an opportunity to think again”
(Wolstenholme, ibid; GLA Economics 2008 cited in Sundar, 2013). In order to address the
underlying issue of whether the construction industry and the public sector will be successful
in implementing current Government initiatives for change, further understanding of
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organisational culture and change is required. The public sector has a long established way of
working and the culturally ingrained practices appear to be a barrier to implementing change,
whereby the democratic leadership approach results in discussions with unions or employees
before organisational change occurs, slowing down the timescale for its implementation and
reducing the sense of urgency needed to gain support for change initiatives. Employees in both
public and private sectors of construction need to be bought-in to the process for change, in
order for this to be successful; the process for change needs to be linked to organisational
culture. Understanding whether public sector construction is (or is not) different from private
sector construction, is dependent on the individual organisations and the “complex
interrelations between organisational culture and organisational climate” (Mehmet, 2006).
A literature review has been undertaken focusing on the implementation of these Government
initiatives within the construction industry; the effect of organisational culture on change
implementation and the need for clear leadership in organisations to implement and sustain
change within the industry through knowledge management and training.

2. Public Sector Construction
The challenge for public sector organisations and their supply chain is to ensure that
Government priorities for a low carbon economy, increased efficiency and the introduction of
Building Information Modelling (BIM) are fully understood, embedded and prioritised on
public sector construction schemes. This is in addition to the demand for construction schemes
to be built on time, to the required engineering and environmental quality and cost, and meeting
the needs of partnership funding bodies and stakeholders. All of these requirements do not
cohesively work together but often result in conflicting priorities, relying on public sector
agencies and their supply chains collectively working towards targets set by Government.
The construction industry has been affected by many Government initiatives focused on
improvement. The Latham report (1994) highlighted the need for driving productivity and
improvements, offering leadership, coordinating the production of Codes, guidance and advice,
and setting specific targets for progress The Egan report (1998) outlined the need for committed
leadership, focus on the customer, integrated processes, quality driven agendas and
commitment to people, all of which still apply to the ‘here and now’. However a review in 2009
evidenced the lack of progress in both the Latham and Egan recommendations. The ‘Never
Waste a Good Crisis’ report (Wolstenholme, 2009) suggests that changes have not been wide
ranging or self-evident due to the lack of incentives created by a buoyant economy, and it is
only since the recent recession within the UK that organisations are having to make cutbacks
and demonstrate that they are not only adding value to the work they do, but leading the way
with green technology and low carbon initiatives. Moving to a low carbon economy is the right
thing to do, for our economy, our society and for future generations (HM Government, 2011).
This is supported by the UK Low Carbon Transition Plan, which clearly outlines the
implications of a low carbon economy and its effect on the construction industry; however all
of this is dependent on the construction industry operating at its best (Innovation and Growth
Team, 2010).
The demonstration of how the construction industry is pursuing a low carbon industry to date,
is arguably somewhat lack lustre, despite Government setting clear targets. This view is
supported by Thornley-Walker (2010) who states that engineers have been given clear advice
on their duty through (i) The Institution of Civil Engineers in its 2009 State of the Nation report
(ICE, 2009) that recommended that carbon should become a ‘key aspect’ of all design, and (ii)
The Engineering Council (UK) in 2009, which issued its document ‘Guidance on
Sustainability’ (Engineering Council, 2009), stating that engineers should: (a) undertake a
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comprehensive risk assessment before a project begins, (b) ensure that the risk assessment
includes the potential environmental, economic and social impacts, beyond the lifetime of the
engineering project or product, (c) recognise the potential long-term aspects of risk, and (d)
give sustainability the benefit of the doubt, adopting a precautionary approach where scientific
knowledge is not conclusive.
Under the Construction, Design and Management Regulations (CDM) (HSE, 2007 cited in
Thornley-Walker, ibid), all those involved in construction have “a duty either to design-out
dangers, or to reduce risks to acceptable levels“; this view is supported by the Department of
Business Innovation and Skills (BIS, 2010) who state that design can make an impact of
reducing CO2 through in-use emissions. However, very few members of construction design
teams feel compelled, or justified, to cut down or design-out and replace the high-carbon
materials on the above advice or to meet government advice (HM Government, 2005; cited in
Thornley-Walker, ibid). The Innovation and Growth Group recognise that Government needs
to drive change and innovation amongst the construction community and has stated that “this
will involve both push (e.g. legislation) and pull (e.g. incentives to create a market). It will
require a definite long-term plan allowing business to adapt and plan ahead to deliver the
infrastructure and buildings required for the UK to meet its low carbon targets in the long-term.
Without their backing and support there will not be impetus to move forward and work towards
a low carbon society. This in turn will aid in trying to change the perception of the general
populous” (Bryne, et al., 2010).

3. Implementing new initiatives
For public sector organisations undertaking construction schemes it is not just the organisation
itself but the supply chain that needs to be influenced. Implementing change in commercial
construction organisations should focus on the need to stand out from their competitors making
them more commercially attractive. Understanding the drivers and vision of private
organisations and the climate that they operate in, highlights the type of influencing and
incentivisation requirements needed by public sector agencies to implement change within their
supply chains. As many public organisations operate under specific framework agreements, a
set criteria is outlined at framework tender stage with a clear outline of the vision and aspirations
of what the public sector organisation wishes to achieve with the support and influence of the
private sector supply chain. Such vision and aspiration however needs to lead to economic
competitiveness, and is defined as the ability to maintain or expand market position based on
cost structure; the loss or gain of competitiveness can be caused by a relative increase or
decrease in cost compared with competitors (Sathre and Gustavasson, 2007). However, due to
the current culture of the construction industry after initial and basic requirements are met, the
cheapest construction materials are usually utilised. This highlights “the importance of the
public sector client driving and providing incentives for the use of low carbon dioxide materials
in the construction industry” (Ng, et al, 2012).
Similarly the requirement to include carbon emissions in risk assessments has not been
emphasised and climate change has been specifically excluded from the UK National Risk
Register (HM Government, 2010) on the grounds that it would not affect the safety and security
of the UK within a five-year time scale (Thornley-Walker, ibid).
The use of Carbon Calculators within public sector construction schemes enables project teams
to demonstrate that they have achieved savings on the carbon output from appraisal, through to
detailed design and at construction end. This information is monitored within the public sector
and contributes to the carbon target for each agency. Although monitored to ensure that set
targets are not exceeded, it falls short in both (i) recording the full carbon figure, as operational
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carbon is not taken into account, and (ii) failing to actively motivate project teams to prioritise
low carbon within their schemes. With no clear project level targets set or the ability to
accurately and routinely challenge the cost of low carbon solutions, construction professionals
who are frequently in a position to reduce GHG emissions, for example by specifying granular
material instead of concrete in many locations, are not adequately incentivised to do so.
Utilising the correct incentives or pressures, effort in the design and the procurement processes,
could affect changes each week that most members of society would hardly achieve in years
(Thornley-Walker ibid). However the current likely outcome is that cheaper cost solutions are
prioritised over low carbon solutions, resulting in low carbon targets being missed by the
promotion of efficiency targets. This is likely to be due to the level of understanding and ability
to see tangible results and cost savings from pursuing low carbon solutions.
The Government’s efficiency initiative has tasked public sector organisations to provide a yearon-year efficiency savings on their construction schemes. “An efficiency saving is a monetary
saving which has been incurred by undertaking works in a different way or with a different
resource, but still achieving either the same output or a greater standard” (Agency ibid).
Baselined in 2010, the Government’s 20% efficiency target resulted in many quick wins with
project teams recording reduced travel and the increased use of teleconference and
videoconferencing as an efficiency saving.
Going forward the efficiency target has become more challenging with project teams having to
innovate to find alternative solutions to demonstrate actual savings. No longer are these only
reviewed at detailed design or construction stage but project teams are being encouraged to
identify potential efficiency savings at project start, with contract targets and project budgets
being set on the basis of project efficiency savings being achieved. This early reporting and
identification of savings to Government, acts as a driver to motivate teams to achieve the
savings identified (Agency, 2011). However, for some, the basic identification of savings
requires a change in mindset and motivation, to ensure that the innovative use of alternative
technology and approach to construction solutions is progressed.
The utilisation of Building Information Modelling has the potential to offer both efficiency
savings and cost improvement to public sector construction work. Although BIM has been
available to the construction industry for a number of years, it has only recently become a
priority for Government whereby clear targets have been set for its use by 2016 (Cabinet Office,
2012). Although for some public sector agencies this may be viewed as a tough target to
achieve, it is not so much the achievement of the target, but the suitability of implementing
BIM into their organisation and the requirement to identify and define the data requirements
required. According to Arayici, et al. (2011) there are several challenges in implementing BIM
into the UK construction industry, including “overcoming the resistance to change, and getting
people to understand the potential and the value of BIM over 2D drafting;. .. adapting existing
workflows to lean oriented processes; training people in BIM, or finding employees who
understand BIM; the understanding of the required high-end hardware resources and
networking facilities to run BIM applications and tools efficiently; the required collaboration,
integration and interoperability between the structural and the MEP designers/ engineers; and
clear understanding of the responsibilities of different stakeholders in the new process”.
As with the progression of low carbon construction solutions and efficiency savings, BIM
requires the construction industry to change the way it works at all levels. For BIM specifically
it requires training in new software applications, the reinvention of workflow, how to train staff
and assign responsibilities, and changing the way of modelling the construction (Bernstien,
2004; Eastman, et al., 2008; Aryaici et al., ibid).
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The lean principles and elimination of waste raised by Egan and Latham form the
implementation strategy and focus for BIM (Construction, 2010; Arayici et al, ibid). The
confusion for some is that BIM is not just about technology and knowing “what every object
is, where it is, how big it is and what it is made of” (Construction, ibid) but about people and
process. Ensuring people are engaged in the process and receive the right level of training that
allows the organisation and businesses to build their capability, is a core requirement for
successful BIM implementation (Arayici et al, ibid). Tekla UKs’ Managing Director Andy
Bellerby commented in the New Civil Engineer (2012) “the Government’s decision to make
the use of BIM on all public projects mandatory is a positive step towards prompting this
behaviour change”. Bellerby also comments that “Specifying level 2 BIM isn't really taking it
much beyond where most people are already. Only when you get to level 3 and beyond are you
really changing cultures. At the moment the biggest outcome of the mandate is that the industry
is now much more aware of BIM”. Bellerby fears that it does not go far enough to change a
great deal or force a cultural shift. This view is supported by Ayaici et al. (ibid).
The implementation of Low Carbon, Efficiency and BIM can collectively offer mutual benefits
with BIM offering greater efficiency and the ability to link Low Carbon to the data held in BIM
(Ng, et al, 2012). This collective implementation requires the support of public sector agencies
and their supply chains in the construction industry, all focusing on the prioritisation and
organisational leadership of these initiatives, and the knowledge sharing and training
requirements to make them successful. In order to test the level of success of these initiatives
and whether they are fully embedded into the organisation and proactively pursued, an
understanding of employee’s knowledge is required alongside their view on their organisational
culture and ability to implement these initiatives.

4. Organisational culture
Culture is viewed as the foundation that establishes the trust that impacts on the degree at which
employees buy-in to change, and highlights the commitment to drive and sustain change. In
addition to this, it focuses on employees’ willingness to share information and collaborate,
which ultimately determines organisation ability to survive disruptions, thus effecting ability to
advance (Alavi et al., 2005; Barney, 1986; Janz et al., 2003; Taylor, 2013). According to Gaplin
(ibid) there is no single component to describe organisational culture as each element is
individual to the organisation, and relies on how each element interacts on a day-to-day basis.
Understanding and diagnosing organisational culture can assist in implementing the type of
change needed and establishing organisational readiness for change (Burnes, 1996; Sundar,
ibid). This view is also supported by Gaplin (ibid) who states that “the primary motive for
managing culture during change is to implement and sustain changes. Too often, executives
and managers struggle when implementing changes because they don't understand how to make
them important to employees”.
Gaplin does state that there are ten components that contribute to organisational culture
description that can be used to establish which items can be managed to help implement and
sustain change: (1) rules and policies, (2) goals and measurement, (3) customs and norms, (4)
training, (5) ceremonies and events, (6) management behaviours, (7) rewards and recognition,
(8) communications, (9) physical environment, and (10) organisational structure.
Including change initiatives into as many of the ten components as possible will assist in
embedding them into the culture of the organisation. Bascal, (2009, cited in Ibbotson, 2009)
emphasises that the success of organisational change “requires the understanding of how
individuals change, associating this understanding with the specific phases such as Preparation,
Acceptance and Commitment whereby an individual gains more of an understanding of the
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changes and therefore automatically has a positive acceptance of these stages”. In contrast
Kubler-Ross, (2009) and Fisher, (1999) focus on the psychological changes associated with
individual positive and negative feelings and reactions. As each individual and their reaction
are different, this poses a risk that can form into negative attitudes towards work. This will in
turn make them risk adverse and afraid to innovate (Scott, 1989; cited in Ibbotson, ibid).
The ability for individuals to cope with change varies; for some not enough pressure leads to
boredom and low self-esteem, the correct amount of pressure can be a challenge improving
performance and innovation, whilst for others too much pressure can lead to feeling out of
control and poor quality of work, leading to stress and a loss of confidence in ability (Willis,
2008; Ibbotson, ibid).
Kotter and Schlesinger’s (1979) methods for overcoming opposition, although for some mirror
Galpin’s (1996) organisational culture components, take a step further into how methods for
change can be sustained through knowledge management thus: (1) education and
communication, (2) involvement and participation, (3) facilitation and support, (4) negotiation
and agreement, (5) manipulation and co-option, and (6) explicit and implicit coercion (Galpin,
1996).
Hogg (1996) believes for a public body, employee commitment is the way forward, utilising a
marketing strategy of “trust, empowerment and effective communication”. However, trust
relies on having the confidence that people will do what they say they are going to do or are
competent to do the things they say they are going to do (Mink et al.,1993 cited in Ibbotson,
ibid).

5. Further research
In order to test the appetite for change and in particular the prioritisation of a low carbon in
Public Sector Flood Risk Management projects, a pilot survey has been undertaken to focus on
the areas explored within this paper. A quantitative approach is used to obtain results which
may be inferred to reflect the whole of the population. The questionnaire comprises 33
questions, which include both quantitative and qualitative answers, and is divided into three
main themes: (i) background information, (ii) organisational culture and organisational
leadership, and (iii) low carbon initiatives. It has been designed to explore the current culture
of public and private sector organisations, and to gain an insight as to whether it is public or
private sector organisations leading on low carbon initiatives. Questions were developed based
on issues in the literature, with the pilot survey highlighted the need to refine some questions
on organisational culture and leadership. It is expected that the survey will result in greater
insight into the strategies employed to promote low carbon initiatives and the level of success
within each sector. The inclusion of a qualitative narrative has been undertaken to assist the
individuals in responding to the implementation of new initiatives and their response to change.
The survey was sent to 1000 public sector and private sector supplier staff involved in public
sector flood risk management projects, a total of 37 returns were submitted in the three week
timeslot. A further 150 automated emails were returned stating individuals were either no longer
with the organisation or on long term leave. The analysis and results of this survey will be
explored in a future paper. It may be anticipated that, consistent with authoritative sources in
the literature being under-whelmed by progress being made to improve construction efficiency,
that organisational culture and leadership is lacking and there is insufficient attention paid to
low carbon initiatives.
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