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Abstract 
 

The UK construction industry outlined construction problems related to delivering values to 

clients and construction performance. UK industry reports aimed to address various problems 

and provide milestones on how to tackle such problems, through setting a set of improvement 

targets to the industry, known as Key Performance Indicators (KPIs). A set of targets were 

addressed to achieve by 2025 that includes Building Information Modelling (BIM). The UK 

government mandated the usage of Level 2 BIM across the construction industry in 2016, which 

was superseded by the BS EN ISO19650 standards in 2019. This research aimed to develop a BIM 

Maturity-KPI assessment framework for the UK public sector local authority client to assess BIM 

adoption in line with the UK construction strategy.  

The research was conducted with a case study through workshops to develop a BIM maturity 

assessment. This was followed by conducting interviews to investigate levels of BIM maturity and 

KPI metrics adoptions in the UK client sector, to fill out the BIM maturity assessment, to establish 

potential relationships with KPI metrics, and propose any further KPI metrics to be considered. 

This was further examined through a questionnaire survey to statistically examine the 

relationships of BIM maturity and KPI metrics.  

A 3-level BIM maturity assessment (Awareness, Occasional Application, Consistency) for 3 

organisational levels (Strategic, Implementation, Operational) was proposed. 10 standardised KPI 

metrics (Cost, Time, Quality, Satisfaction, Health and Safety, Performance, Profitability, 

Productivity, Sustainability, and Collaborative Culture) were delivered. The KPI metrics 

relationship with BIM maturity were assessed through a 4-level relationship (No relationship, 

Weak, Medium, Strong). The findings indicated that there was a relationship that existed 

between the BIM maturity and KPI metrics. 

The research proposed a final BIM Maturity-KPI assessment framework to the UK client sector. 

Finally, the research provided the UK client sector with an overview on the existing BIM maturity 

and KPI metrics, and how they can both be linked together. 

 

 

 

 

 

 

 

 

 

 

 



1 | P a g e 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chapter 1: Introduction 
 

 

 

 

 

 

 

 

 

 

 

 

 



2 | P a g e 
 

1.1 Introduction 
 

This chapter aims to provide a brief background to the research topic and elicit the key topic 

areas that shall be explored in this research. Problems associated to this research, such as lack of 

client demand, absence of understanding to BIM and how it is being implemented across the UK 

will be highlighted and justification to the need of proposing a BIM maturity and KPI assessment 

framework to tackle such existing problems and enhance overall performance of the UK 

construction industry will be discussed in brief detail. The aim and objectives in addressing the 

research problems and justifications will be provided, and questions that the research will 

address related to understanding BIM maturity and KPI metrics, how they will both be linked, 

and the benefits that they could offer to the client sector will be presented. The scope of the 

research related to public sector local authority client, UK construction KPIs, Level 2 BIM and the 

new UK specific BS EN ISO19650 standards will be outlined, the methodological approach of this 

research will be highlighted to outline the adopted methods for this research, and the overall 

structure of the thesis and the research process will be given at the end of the chapter that 

represents a starting point to this research.  

1.2 Research background  
 

The UK economy is strongly influenced by the construction industry, which was evident from the 

first growth review by the government published in 2011 (Greaves, 2008). According to the latest 

statistics, in 2019, the construction sector contributed £117 billion to the UK economy, equating 

to 6% of the total economic output (Office for National Statistics, 2019). Previous reports have 

noted that addressing existing problems within the UK construction industry would enable the 

delivery of value to clients. The set of reports covers the context of the UK construction industry 

and are all demanding change; indeed, some were reviewed during the time period 1934-2021 

(Design buildings wiki, 2019; Gruneberg, 2018; Murray and Langford, 2003). These reports have 

addressed key issues related to fragmentation, lowest cost mentality, and the need for a high 

drive to change. They offered ways to overcome problems related to performance, profitability, 

productivity and predictability to name a few areas. Nevertheless, additional problems have 

emerged in recent years (Mckinsey, 2017; 2018) that relate to low productivity.  

Building on previous reports, there has been a greater emphasis on Building Information 

Modelling (BIM) and digital transformation, and more focus on issues related to collaboration, 

modernisation, health and safety, apprenticeships, digitisation, and whole life cycle 

performance, thus the need to adopt BIM in order to tackle issues that existed in the UK 

construction industry (Farmer, 2016; HM government. 2017, 2018, 2020a, 2020b, Mckinsey, 
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2020), and the need to adopt the UK BIM framework across one of the government 14 policies 

(Further embedded digital technologies) to use the UK BIM Framework to support the adoption 

of the Information Management Framework (HM government. 2020c). The concept of BIM 

emerged as a subset of computer-aided design (CAD) software; this replaced manually generated 

2D drawings (AbuEbeid and Nielsen, 2020; Akdag and Maqsood, 2019). From this, Architecture 

Engineering and Construction (AEC) progressed from using sketch boards to illustrate 

architectural drawings, to instead present drawings via technological software through 

computer-aided drafting and design (CADD) systems. The reduction to public sector costs was a 

key approach following these reports through a set of construction strategy actions for 

implementation by 2025 (HM government. 2013). This involved attaining growth opportunities 

for the construction market of up to 70% (Leadership), whilst 50% derive from the following 

actions: improvement in exports (growth), lower emissions (sustainable), and faster deliver 

(smart), and 33% lower costs (people). These were the major actions set by the government 

strategy for the UK to achieve by 2025 (HM Government. 2013).  

The UK Construction Strategy considered that the main development challenge for BIM 

was the implementation process, which the government subsequently mandated on all public 

sector construction projects from April 2016 onwards (Greaves, 2008). The mandate was 

established to recognise how could BIM change the project process by transforming the whole 

industry (Haron, 2013). Therefore, the UK government imposed a mandate to implementing 

Level 2 BIM on their UK projects by 2016 (HM Government. 2012). Level 2 BIM has been defined 

asΥ άA series of domain and collaborative federated models, and the models consists of both 3D 

geometrical and non-graphical data, and are prepared by different parties during the project life-

cycleέ (BIM level 2. 2016; BIM Task Group, 2013; NBS, 2016). The BS EN ISO19650 is an 

international set of standards, which defines the collaborative processes for effective 

information management throughout the asset delivery and operational phase in the use of BIM. 

There has been a transition from Level 2 BIM to the new BS EN ISO19650 standards (UK BIM 

framework, 2019a, b). Although BIM has grown rapidly within the UK, other studies have 

identified complications associated with such growth. It has been stated that, as it was 

understood in different ways, this resulted in lack of a recognition and appreciation for BIM 

throughout the UK construction industry (Underwood, 2010). To overcome such challenges, a 

measurement process to help resolve some of these existing challenges in the UK was 

introduced, called ά.La ƳŀǘǳǊƛǘȅέ, which conceptualised a set of advancements in terms of 

capability and performance in relation to its application. These advancements were based on 
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degrees of accomplishment, and characterised ōȅ άthe extent to which a specific process is 

explicitly defined, managed, measured, controlled, and effectiveέ (Paulk, Curtis, Chrissis, & 

Weber, 1993, p. 9). Moreover, BIM maturity models have emerged from numerous research 

studies. A fundamental reason for, and the significance of, BIM maturity relies on the capability 

to measure the effectiveness of BIM capabilities. This would enable reflection on the impact of 

the government mandate and prompt an examination of the level of BIM project success across 

the UK. The UK Government outlined a set of targets that directed the focus on the introduction 

to digital transformation and BIM, and Key Performance Indicator (KPI) measures (Egan, 1998; 

Latham, 1994; HM. Government. 2011; 2016; Wolstenholme, 2009).  

Targeted enhancements were projected, which lead to the appearance of KPIs that intended to 

deliver overall improvements in the UK construction industry (Wolstenholme, 2009). Although 

the overall measures and success of project performance related to cost, time, and quality, other 

assessments have also been considered that differ from one place to another, such as safety and 

performance. BIM maturity focuses on maturity assessments, and construction performance 

measurements; however, in order to demonstrate the value and benefit of KPIs and establish 

potential enhancements, it is vital to link BIM maturity with KPIs (Ashworth and Tucker, 2018; 

Badrinath et al., 2019; Khanzadi et al., 2019; Shin et al., 2015; Wong et al., 2016).  

Methods have been presented to enable the combination of BIM maturity and KPI metrics by 

signifying how they can function together in the construction industry. Although there are 

potential strengths from combining these, very few publications have mentioned the linkages 

that may occur (Ashworth and Tucker, 2018; Badrinath et al., 2019; Coates et al., 2010; Hassan, 

2012; Manzione et al., 2011). Although the aforementioned publications address the potential 

links of BIM maturity and KPI metrics, none have addressed the linkage of BIM maturity and KPIs 

for the client sector and according to the new BS EN ISO19650 standards.  

Although there have been previous attempts to link BM maturity and KPI metrics, however, there 

has been a lack of understanding on what BIM maturity and KPI metrics are, which has led to an 

absence of a standardised linkage between BIM maturity and KPI metrics to recognise the 

benefits that could influence the overall performance of the UK construction industry. Therefore, 

this suggests no attempt of a standardised linkage between BIM maturity and KPI metrics, and 

since there has been an absence of a standardised linkage between BIM maturity and KPI metrics, 

this suggests a current knowledge gap; therefore this research will explore the potential ways to 

link BIM maturity and KPI metrics together and how both could operate together; such as the 
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strength of relationships and if they move in the same direction (BIM maturity increase/decrease 

vs KPI increase/decrease) or different direction. 

1.3 Problem Statement/Research Gap  

 

A number of publications exist on how to support the implementation of BIM within stakeholder 

construction organisations. However, a lack of client demand and a lack of training represent 

some existing problems in implementing BIM in the UK construction industry (Arayici, Egbu, & 

Coates, 2012; Azhar et al., 2008; Khosrowshahi & Arayici, 2012; Smith & Tardiff, 2009; Yan & 

Damian, 2008). The NBS reports (2019, 2020, 2021) indicated that there is no client demand for 

BIM, unlike other disciplines (such as consultants and contractors), and thus BIM implementation 

ƛǎ ǎǘƛƭƭ ŦŀǊ ŦǊƻƳ ǘƘŜ ŎƭƛŜƴǘΩǎ ǇǊƛƻǊƛǘȅΦ ¢ƘŜȅ ŦŀŎŜ ƻōǎǘŀŎƭŜǎ ƛƴ ŘŜŎƛŘƛƴƎ ǿƘŜǘƘŜǊ ǘƻ ƛƳǇƭŜƳŜƴǘ .LaΣ 

which are mostly influenced by their limited understanding as to the expected benefits for them 

(NBS. 2020). Furthermore, there is no clear view on where BIM could deliver benefits to the client 

during its project lifecycle, which is the result of this lack of understanding; thus the client is not 

clear what some of the challenges could be, and what values BIM could offer the client (AbuEbeid 

and Nielsen; 2020; Blay et al., 2019; Cousins and Knutt, 2017). Clients across the construction 

industry have widely recognised the barriers to BIM implementation and acceptance. This is due 

to the lack of clarity as to the benefits of BIM to clients, which contrasts with the understanding 

amongst other construction industry stakeholders (AbuEbeid and Nielsen; 2020).  

Although the governmental mandate imposed the implementation of Level 2 BIM on 

governmental projects by 2016 (HM Government. 2012) and the increase to levels of BIM 

adoption over time (NBS. 2021), results have shown that there is no standardised definition to 

Level 2 BIM leading to a confusion on how to adopt Level 2 BIM (Winfield, 2018), and results have 

also shown that ǘƘŜǊŜ ŀǊŜ ǎǘƛƭƭ ƛǎǎǳŜŘ ǊŜƭŀǘŜŘ ǘƻ ǇŜƻǇƭŜΩǎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ ƛƴŘǳǎǘǊȅΩǎ ƛǎǎǳŜǎ 

revolving around Information Management using BIM (Kemp, 2020, Winfield, 2020; UK BIM 

Alliance. 2020). Limited awareness and low adoption results from the slow uptake and low 

adaptation of BIM to different UK disciplines. Thus, although BIM maturity exists, it is not 

currently at Level 2 BIM, and few benefits are realised and demonstrated to clients. Therefore, 

the relationship between BIM maturity and benefits is still unclear and requires more attention  

Kassem & Li, 2020). The recent approach of BIM under the new BS EN ISO19650 standards has 

led to some confusion on the differences between this and Level 2 BIM and how this transition 

ǿƻǳƭŘ ƻŎŎǳǊΤ ǘƘƛǎ Ƴŀȅ ƛƳǇŀŎǘ ǘƘŜ ¦YΩǎ Ǿƛǎƛƻƴ ƛƴ ǘŜǊƳǎ ƻŦ ŀŘƻǇǘƛƴƎ .La ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎ ŀƴŘ ǘhe 

clients understanding to the new standards (NBS, 2021; UK BIM framework. 2019b). 

KPIs have previously existed but presented in various ways to organisations; this has meant that 

there is no standard list of KPIs available for the UK construction industry (Parmenter, 2019, 
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2020) and difficulties to measure them (Cox et al., 2003). Moreover, misconceptions exist 

concerning the definition of BIM maturity and KPI metrics, and the ways they function within the 

UK industry. This has resulted in unsuccessful approaches to combine them in order to extract 

benefits that positively influence overall performance of the UK industry (Aboumoemen, 2016; 

Aboumoemen and Underwood, 2017, 2019).  

Although there have been previous attempts to link BIM maturity and KPI metrics together 

through an assessment (Ashworth and Tucker, 2018; Badrinath et al., 2019; Coates et al., 2010; 

Manzione et al., 2011; MoJ. 2016; Mom and Hsieh, 2012; Ozorhon and Karahan, 2016; Park et 

al., 2013; Sarkar et al., 2015; Sebastian and Berlo, 2010; Smits et al., 2016; Wong et al., 2016), 

there has been a lack of understanding to what BIM maturity and KPI metrics are, which has 

resulted in an absence of a standardised linkage between BIM maturity and KPI metrics to 

recognise the benefits that could influence the overall performance of the construction industry. 

As a result, there has been no attempt to deliver a generalised usage of BIM maturity and KPI 

metrics for use within assessments.  

Therefore, the essential aim of this research is to separately identify the levels of BIM adoption 

and KPIs, in order to deliver a generalised list of KPI metrics for use by clients within the UK 

construction industry, and to propose a BIM maturity and KPI linkage through an assessment 

framework that will be validated and examined by the UK construction industry clients. 

1.4 Justification/Rationale and significance of research 

 

Reasons for the barriers to BIM implementation by clients exist across the industry, and are 

attributed to the lack of definition regarding the benefits; this contrasts with other stakeholders 

within the construction industry who have far greater clarity (Azhar, 2011; Barlish and Sullivan, 

2012; Bryde et al., 2013; Yan and Damian, 2008). Thus, it is vital to address the BIM requirements 

that could positively impact on construction industry clients. BIM has been presented differently, 

which has resulted in limited awareness and its slow uptake amongst UK disciplines; hence, the 

concept of BIM maturity was developed to assess organisational capabilities and measure its 

adoption to allow people to assess their position. This would help to outline the benefits 

identified from the BIM maturity concept across organisations (Dakhil, 2017; Kassem & Li, 2020; 

Mahamadu, 2017; Marsh, 2017; Smits et al., 2016; Wong et al., 2015). The adoption of a maturity 

model would present BIM benefits to users, which can be simplified and tailored to achieve such 

positive outcomes (Azzouz et al., 2016b; Dakhil, 2017; Giel and Issa, 2013c; Kassem & Li, 2020; 

Nepal et al., 2014; Succar, 2010a); therefore, it is essential to address BIM maturity. The usage 

of the new BS EN ISO 19650 standards reflects back on the UK strategy highlighted in the 
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Construction Playbook (HM government. 2020c) across one of their policies (Further embedded 

digital technologies), which indicates the need from local authorities to use the UK BIM 

Framework to standardise the approach to generate and classify data, data security and data 

exchange, and to support the adoption of the Information Management Framework. The 

adoption of the UK BIM framework will improve the performance, sustainability and value for 

money of projects and programmes. Hence, it is essential that this research would address the 

key aspects of the UK BIM framework and ensure that the proposed assessment would adopt the 

information addressed across the UK BIM framework, and this further justifies the need to 

develop the proposed BIM maturity/KPI assessment that follows the new standards based on the 

UK government strategy. 

Moreover, KPIs have been presented differently across diverse projects and organisations with 

varying levels of achievement, as a measure of a process that is critical to the success of an 

organisation (Parmenter, 2020; Peterson, 2006). By linking BIM maturity and KPI metrics 

together, this would help to demonstrate the benefits that could be expected by clients in 

enhancing the overall performance of projects within the UK construction industry and upskilling 

the users from one level to another. Furthermore, the usage of KPIs would help to realise 

potential impacts on the overall performance of projects and organisations. A limited number of 

publications exist that report the possible links between implementing BIM maturity across the 

most used KPI metrics on construction projects (Aboumoemen and Underwood, 2017,2019; 

Ashworth and Tucker, 2018; Badrinath et al., 2019; Coates et al., 2010; Khanzadi et al., 2019; 

MoJ. 2016; Ozorhon and Karahan, 2016). Although BIM maturity and KPI metrics were previously 

linked, no clearly defined relationship yet exists between BIM maturity and KPI metrics for the 

UK client sector. Hence this research reviews various BIM maturity metrics to support the 

delivery of a standardised set of such metrics. It will also review previously developed KPI metrics 

to support the provision of a standardised set, in which both BIM maturity and KPI metrics will 

be used to examine their potential relationship and assess how this would reflect on the 

performance of construction projects. Together, this will develop a BIM Maturity-KPI assessment 

framework to determine the level of BIM maturity and adoption in accordance with the UK 

strategy, how linking BIM maturity and KPI metrics would enhance the performance of 

construction projects across the sector, and examine its applicability amongst the UK 

construction industry clients.  
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1.5 Research Aim and Objectives 
 

This research aims άto develop a BIM Maturity-KPI assessment framework for the UK public sector 

local authority client to assess BIM adoption in line with the UK ŎƻƴǎǘǊǳŎǘƛƻƴ ǎǘǊŀǘŜƎȅΦέ 

The following objectives will help to achieve this aim:  
 

1) To determine the Building Information Modelling (BIM) approach, its relevance to the client 

sector, and its level of adoption across the construction industry, both globally and within the 

UK specifically. 

2) To establish key principles of BIM maturity and evaluate existing BIM assessment frameworks, 

models, and tools to understand the principles of existing industry key performance metrics 

and indicators. 

3) To evaluate existing combined BIM-KPI assessment methods, models and tools, and establish 

the main drivers, barriers and challenges of BIM maturity and KPIs for the UK construction 

strategy. 

4) To develop a BIM maturity-KPI assessment framework for a UK public sector local authority 

construction industry client. 

5) To examine the relationships between the proposed BIM maturity and the KPIs. 

6) To evaluate and propose a final BIM maturity-KPI assessment framework for the UK public 

sector local authority construction industry client. 

1.6 Research Questions 
 

The research will answer the following questions being associated with the aim and objectives: 

1. What does BIM maturity mean and what does it measure? How could BIM maturity support / 

facilitate BIM implementation? 

2. How are the Key Performance Indicators approached by the construction industry? What do 

they measure and which criteria do they follow? 

3. Is there a link between BIM maturity and KPIs as a measure of the benefits of adopting BIM? 

If so, how can linking BIM maturity and KPIs provide a measure of BIM adoption and support 

BIM implementation? 

4. Can the proposed BIM maturity-KPI linkage benefit the UK public sector local authority client? 

If so, to what extent could the linkage reflect on the UK construction industry client? 

1.7 Scope of this research 
 

A ŎƭƛŜƴǘΩǎ ǊƻƭŜ ǿƛǘƘ ǘƘŜ .La ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǇǊƻŎŜǎǎΣ ƴŀƳŜƭȅ ǘƻ ŘŜǾŜƭƻǇ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ 

validate information across the UK industry, is identified within the research. The UK public sector 

local authority client, UK construction KPIs, Level 2 BIM and the new UK specific BS EN ISO19650 
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standards are the main scope of this research.  These will help to identify the potential linkage of 

BIM maturity and KPI metrics through a proposed framework, which will be presented to the UK 

public sector local authority client.  This framework will measure BIM maturity by realising the 

benefits and determining the impact on the overall performance of UK construction industry 

clients by delivering a proposed list of standardised KPI metrics that are linked with a proposed 

list of standardised BIM maturity metrics. This research will only be conducted with UK clients 

concerning BIM; moreover, it will only focus on Level 2 BIM and BS EN ISO19650 standards. 

However, a set of BIM standards are becoming adopted globally, which presents a potential 

spread of BIM adoption across the globe. 

1.8 Research Methodology- adopted research methods 
 

The adopted research methodological model for this research is the Research Onion, developed 

by Saunders, Lewis, and Thornhill (2019) which represents six layers of a research methodology. 

The adopted research studies that links back to the research onion layers are a combination of 

Exploratory and Explanatory studies. The ontological position for this research is a mix of 

Objective and Subjective stance. The adopted epistemological position is Pragmatism that links 

back to the mix of both the objective and subjective stances in demonstrating a potential 

relationship between BIM maturity and KPI metrics. The adopted axiological position that links 

back to the ontological mix of Objective and Subjective stance and the epistemological Pragmatic 

philosophical stance is a Value-driven position. The adopted research approach will be 

Abductive. The adopted research methodological choice position shall be Sequential Mixed 

Method. The adopted research strategy position will be Single Embedded Case Study. The 

adopted time horizon will be Cross-sectional. The adopted data collection techniques and the 

data analysis for each technique are as follows: 1) Focus group workshops, where the data will 

be analysed through filling out the proposed BIM maturity assessment across three 

organisational levels (Strategic, Implementation, Operational) and through three maturity levels 

(Awareness, Occasional Application, Consistency). 2) Semi structured interviews, where the data 

will be analysed by the usage of, a) Thematic analysis, and b) Content analysis. 3) Online 

questionnaire, where the data will be analysed by the usage of a) Descriptive statistics, which 

will deliver results (Frequencies and Mean) of the BIM maturity levels and the strength of 

relationships between BIM maturity and KPI metrics, and b) Inferential statistics, which will 

deliver results [i) Chi Square test of relationship, ii) Kruskal Wallis test of independence, iii) 

Spearman Correlation, and iv) Linear Regression)] of the relationship between BIM maturity and 

KPI metrics. The next section will present the overall structure of the report.  
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1.9 Structure of the thesis  
 

The thesis is structured within ten chapters, which are as follows: 

Chapter 1: provides an introduction to this research, including the research gap and significance 

of the study. The research aim and objectives have been outlined, an overview of the research 

scope has been given and a brief summary of the thesis structure. 

Chapter 2: defines the governmentΩǎ ƛƴǾƻƭǾŜƳŜƴǘ ǿƛǘƘƛƴ UK construction, and the historical 

reports that were used to identify the nature of the industry, drive for digital transformation, lack 

of/slow adoption/realisation of the benefits, to help develop the essence of BIM maturity and 

KPI metrics. This provides a critical literature review that is relevant to this research in terms of 

BIM and KPI adoptions. This includes in depth discussions on the UK construction industry, 

ŎƭƛŜƴǘǎΩ ǊƻƭŜǎΣ the approach to BIM generally and Level 2 BIM specifically, the benefits and 

challenges of BIM, the transition from Level 2 BIM to BS EN ISO19650, BIM for client 

organisations, and BIM adoption across the globe. The chapter also offers a number of definitions 

to BIM in UK construction, identifies how it is being adopted globally, explores the different 

principles in use, and notes the essential approaches towards BIM adoption in the UK.   

Chapter 3: This chapter evaluates existing BIM maturity assessments across the globe, how they 

are used to measure and solve problems, and the strategies that could be adopted to enable 

future improvements. It explains and identifies the key principles of KPIs, the different types of 

KPIs used, and how they are used in various projects to solve different problems and deliver 

successful solutions. It presents a number of existing combined BIM maturity and KPI 

assessments and establishes the main drivers, barriers and challenges of BIM maturity and KPIs 

for the UK construction strategy. 

Chapter 4: The chapter presents the management ΨŘƛƳŜƴǎƛƻƴǎΩ ΨǊŜǇǊŜǎŜƴǘŀǘƛƻƴǎΩ ŀƴŘ 

ΨŀǇǇǊƻŀŎƘŜǎΩ for a research, for which a conceptual framework has developed based on it. The 

definition of a framework from previous related studies is discussed in depth, and a conceptual 

framework is presentedΦ ¢ƘŜ ŦǊŀƳŜǿƻǊƪ Ŏƻƴǎƛǎǘǎ ƻŦ о ǎǘŀƎŜ ŜƭŜƳŜƴǘǎ ά¢ƘŜ ²ƘŀǘέΣ ά¢ƘŜ IƻǿέΣ 

ŀƴŘ ά¢ƘŜ 9ǾƛŘŜƴŎŜ ŀƴŘ ¢ƘŜ ²ƘȅέΦ Lts formulation is discussed in detail, and expeǊǘǎΩ views of the 

framework are collected to help determine key ideas and opinions and gather feedback. 

Chapter 5: A review of different research methodologies is presented and analysed. The 

άResearch Onionέ proposed by Saunders et al. (2016) is selected and its layers are discussed in 

detail. Justifications for selecting the particular methodological choices are presented, while the 

data collection procedures, their related data analysis, data sampling and selection criteria 

techniques are debated and justified. 
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Chapter 6: This chapter presents the findings of the BIM maturity assessment proposed for this 

research. This is achieved through the analysis of qualitative data, which are gathered from a 

number of focus group workshops. These were conducted to develop a proposed 3-level BIM 

maturity assessment (Awareness, Occasional Application, Consistency) across three 

organisational levels (Strategic, Implementation, Operational) and an initial agreement to 

construction KPI metrics would be achieved.   

Chapter 7: Having developed the BIM maturity assessment, this chapter explores the potential 

ways that BIM maturity and KPI metrics could work together in organisations.  This is achieved 

by conducting the proposed BIM maturity assessment from the focus group workshops, which is 

followed by linking the proposed KPI metrics back to BIM maturity metrics.  From this process, a 

final standardised list of ten KPI metrics (Cost, Time, Quality, Satisfaction, Health and Safety, 

Performance, Profitability, Productivity, Sustainability, and Collaborative Culture) was generated 

and a number of recommendations are presented on how the linkages should work. This 

information is collected through qualitative data through semi-structured interviews open ended 

questions with a number of BIM practitioners who deliver in-depth and rich information on this.  

Chapter 8: Having linked BIM maturity and KPI metrics together, this chapter examines the 

relationships between both, through the quantitative data via a questionnaire survey.  The 

questionnaire was designed to gather views of participants who could offer useful views on such 

relationships. Having presented a list of questions to explore how BIM maturity and KPI metrics 

would work together, a relationship assessment is conducted to assess BIM maturity through the 

3-level BIM maturity assessment and how it would then be linked with the KPI metrics through a 

4-level KPI strength of relationship (No relationship, Weak, Medium, Strong). This will also 

explore the levels of association to determine if BIM maturity and KPI metrics would share the 

same association (Awareness and Weak), and the degree to which both impact each other. 

Chapter 9: Having completed the data collection stage, this chapter discusses the development 

of the conceptual framework and its evaluation through presenting the data collection findings 

that are subsequently related to the literature, which is then linked back to each of the 

ŦǊŀƳŜǿƻǊƪΩǎ 3 stage elements towards proposing an initial framework development. The analysis 

and discussions will outline the key findings including the similarities and differences that exist, 

which represent the internal validation stage that compares this information, and provides steps 

on how the framework has evolved from the conceptual framework being presented as a result 

of the critical review of the literature to the initial framework development being presented as a 

result of the data collection findings. Having discussed the findings and linked them to the 
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literature, the chapter then undergoes an external validation stage, which presents the data 

findings of the initial framework development and collects the level of agreement to the 

framework from a number of UK BIM experts. This will be achieved through focus group 

validation workshops with the experts to gather feedback on the initial framework development 

towards delivering the final framework for this research. As a result, this chapter presents the 

final BIM maturity-KPI assessment framework, which thereby meets the aim for this research, 

and presents the mechanism on how the framework shall operate within the UK client sector. 

Chapter 10: After the completion of the data collection and the validation stages, this chapter 

outlines a number of outcomes from this research. This is achieved by reviewing the aim and 

discussing the achievement of each objective.  The chapter identifies a number of contributions 

by this research in terms of knowledge and practice, and notes the limitations and challenges 

encountered within this research, The chapter offers a list of recommendations that to address 

these challenges and in relation to the industry adopting such a framework, following which a 

number of actions for future research are noted and the final conclusions delivered.  

1.10 Research Process 

 

The research process delivers the proposed research phases that aligns to the aim and objectives 

set for this research, reviews the existing literature related to the research field, develops a new 

concept based on the research area, collects data and examines the data and presents the overall 

findings that presents a contribution to knowledge and targets the existing gap of knowledge 

(Sarantakos, 2012)Φ CƛƎǳǊŜ мΦм ƛƭƭǳǎǘǊŀǘŜǎ ǘƘƛǎ ǊŜǎŜŀǊŎƘΩǎ ǇǊƻŎŜǎǎΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜŘ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƻŦ 

the chapters across the research objectives and questions (Input), six main phases and the 

alignment of the proposed ten chapters across the phases (Process), and the proposal of a final 

framework to be generated from this research (Output). These are represented as follows: 

Phase one (Preliminary study): This includes the research background, gap, justification, scope 

of study, and literature review to do with what are the BIM maturity and KPI metrics and how 

can both be linked together. This phase is aligned with Chapters 1-3, and with Objectives 1-3, 

where Chapter 1 is aligned with Objective 1, Chapter 2 aligned to Objectives 1 and 2, and Chapter 

3 aligned with Objectives 2 and 3.   

Phase two (Conceptual framework process): This includes the proposition of a conceptual 

framework from 4 stages based on the literature review on: Stage 1) The BIM maturity and KPI 

metrics (The What), Stage 2) Both be linked together (The How), Stage 3) The benefits that could 

emerge from linking both together (The Evidence), and Stage 4) Future actions to link both (The 

Why). This phase is aligned with Chapter 4, which is aligned to Objective 4. 
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Phase three (Research Methodology): This includes the research methodological approach 

adopted for this research based on the literature review findings and the proposition of a 

conceptual framework. This phase is aligned with Chapter 5, which is aligned to Objective 4. 

Phase four (Data collection): This includes the primary data collection based on the literature 

review findings, proposition of a conceptual framework, and the identified data collection 

methods from the research methodological adopted approach. The data will be analysed based 

on the collected results and an update to the framework will be conducted based on the findings. 

This phase is aligned with Chapters 6-9, and with Objectives 4-5, where Chapter 6 is aligned to 

Objectives 4, Chapters 7 and 8 aligned with Objectives 4-5, and Chapter 9 aligned to all objectives.   

Phase five (Initial framework development process): This includes discussions on the initial 

framework development based on the data that has been collected and steps that were taken to 

move from the conceptual framework to the initial framework development. This phase is 

aligned with Chapters 6-9, and with Objectives 4-5, where Chapter 6 is aligned to Objectives 4, 

Chapters 7 and 8 aligned with Objectives 4-5, and Chapter 9 aligned to all objectives.   

Phase six (Framework Validation, and Research Recommendations): This includes the final 

framework based on the initial framework and external validation being held with experts to 

finalise the final framework, and offers a number of contributions and recommendations to 

future research. This phase is aligned with Chapters 9-10, and with Objectives 5-6, where Chapter 

9 is aligned to all objectives, and Chapter 10 is aligned to Objective 6.   
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Figure 1.1 Research Process 
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1.11 Summary 
 

A brief background to the research has been provided that highlights the absence of a 

standardised linkage between BIM maturity and KPI metrics to recognise the benefits that could 

influence the overall performance of the UK construction industry. The justification on the need 

to develop a BIM Maturity-KPI assessment framework to determine the level of BIM maturity 

and adoption in accordance with the UK strategy and how linking BIM maturity and KPI metrics 

would enhance the performance of construction projects across the sector was established. The 

aim and objectives of the research that addresses the research problems and justifies the 

significance of the research was presented, which was followed by a number of questions that 

the research will aim to provide answers to related back to the research aim and objectives. The 

scope of the research linked to the UK public sector local authority client, UK construction KPIs, 

Level 2 BIM and the new UK specific BS EN ISO19650 standards was presented, the adopted 

research methodology methods have been highlighted and the structure of the thesis and the 

overall research process was demonstrated. The next chapter will provide a critical review of the 

literature that highlights existing problems within the UK construction industry, presents 

information on the UK clients sector and their levels of understanding to BIM, highlights the 

benefits and barriers to the adoption of BIM across the globe, and explores the levels of BIM 

adoption in the UK and links to the transition from Level 2 BIM to the new BS EN ISO 19650 

standards. 
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2.1 Introduction 
 

This chapter aims to investigate the key literature relating to the UK construction industry, 

clients, and BIM implementation in the UK and across the globe. It will start by presenting some 

general information about the UK construction industry in which an overview of UK government 

and industrial reports will be outlined to demonstrate existing problems, such as fragmentation, 

and ways to tackle them, such as the need and drive for change. A clear definition to the type of 

clients and their requirements will be made to avoid perpetuating any existing 

misinterpretations. This will be followed a description of current problems and challenges that 

clients face. The ŎƭƛŜƴǘΩǎ approach to BIM and their lack of understanding will be discussed in 

order to help meet the objectives set. Client-related BIM benefits will be outlined to explore how 

they can endorse the client sector. Finally, the adoption of BIM across the globe will be explored, 

which will relate to an understanding of the levels of BIM adoption in the UK.  This will specifically 

link to the transition from Level 2 BIM to the new BS EN ISO 19650 standards.  

 

2.2 Overview on the UK construction industry  
 

The UK construction industry has a vital role and is a main contributor to the UKΩǎ economic 

growth (Construction Industry Training Board. 2019). According to the latest statistics, in 2019, 

the construction sector contributed £117 billion to the UK economy, equating to 6% of the total 

economic output (Office for National Statistics. 2019) and it represents 2.4 million jobs, which 

comprises 7% of the UK total (Rhodes, 2019). Furthermore, according to the latest statistics from 

the UK Government, the number of people employed in the UK construction industry exceeds 3 

million and the number of organisations in the construction sector total 314,590 (NOMIS. 2018, 

ONS. 2019; Statista. 2019). Despite its relative importance to the UK economy, this is an industry 

that faces several deep-rooted problems, which derive from its origins as a craft-based industry. 

CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ƪŜȅ ǎǘŀƪŜƘƻƭŘŜǊǎ ƛƴ ŀƴȅ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇǊƻƧŜŎǘ ŀǊŜ ΨŦƻǊŎŜŘΩ ǘƻ ŦƻǊƳ ǎƘƻǊǘ-term 

relationships and collaborate in order to successfully deliver projects (Kumar, 2015). The 

Construction Products AssociationΩǎ (CPA) Summer Forecast report provided a full analysis of the 

construction drivers across thirty industry sectors; it identified infrastructure as a main driver of 

growth and vital to the fortunes of the construction industry in the next few years (CPA. 2019). 

Therefore, the industry needs to have appropriate infrastructure strategies, such as effective 

information exchange for effective partnerships. Key ingredients of this infrastructure, which are 

critical to the facilitation of smooth information flow is use of standards and protocols for 

effective information creation, storage, exchange and management (Kumar, 2015). 
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2.2.1 The need for improvement and drive for change 
 

Over several decades, a series of industry and government reports have been published to 

demonstrate key construction problems that exist and to provide recommendations that are 

considered to address many of these problems. The set of reports covers the context of the UK 

construction industry and are all demanding change; indeed, some were reviewed during the 

time period 1934-2018 (Design buildings wiki. 2019; Gruneberg, 2018; Murray and Langford, 

2003). These reports have addressed key issues related to fragmentation, lowest cost mentality, 

and the need for a high drive to change.  They offered ways to overcome problems related to 

performance, profitability, productivity and predictability to name but a few areas. Nevertheless, 

additional problems have emerged in recent years (Mckinsey. 2017, 2018) that relate to low 

productivity. The key focus and conclusions from the reports were the drive for change and 

prompted the need to focus on construction performance in order to modify how it operates for 

future improvement. These reports focused on promoting improvements to key areas, such as 

performance, profitability, productivity and predictability (Marsh, 2017); these are also known 

as the Key Performance Indicators (KPIs). A summary of key construction industry reports is 

provided in Table 2.1.  

Table 2.1 UK industry reports key focus and issues (Gruneberg, 2018; Murray and Langford, 2003) 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































