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study firms. Based on the case study results the developed model correlates strongly with five self-

reported measures of success.  

The developed SA framework provides QS firms with empirically validated terms of reference when 

undertaking SA as part of their own strategic planning process. Due to the relatively small sample sizes 

involved, caution is urged in applying the developed Strategic Health model to situations outside of 

the population samples in the study.  

Further testing of the model in larger population samples or in associated industries are 

recommendations for further research.  
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In recognition of these commonalities, the AIQS and NZIQS are committed to a strategic alliance 

and Chief Executives of both respective organisations regularly attend the annual conferences of the 

other which includes the production of shared documents, publications and practice notes. Notable 

examples include: a shared template contract for quantity surveying consultancy services (AIQS, 2020); 

joint development and publication of the Australian and New Zealand Standard Method of 

Measurement (ANZSMM 2018) - a joint Australian and New Zealand industry guideline for the 

measurement of building works (AIQS, 2018), and; sharing of the AIQS Online Learning Academy 

(NZIQS, 2021) for continued professional development of members of both institutes. The Built 

Environment Economist (formally known as 'The Building Economist') is a quarterly publication 

produced by the AIQS (AIQS, 2021) with input from the NZIQS and provides industry articles and 

case studies from Australia, New Zealand and around the world. Free access is provided to AIQS and 

NZQIS members.  

Notwithstanding the justification for New Zealand and Australia as a unified region, the quantitative 

data gathered in this study is stratified and analysed at the national level to enable sub-strata analysis, 

comparisons and conclusions to be made. The impacts of responses from the two countries on the 

research are discussed in the respective sections of the Thesis. The geo-political focus of the research 

project is noted as a delimitation in section 1.8. The Response rates for both strata of the population 

are presented in sections 5.2.2 and 5.3.2. The impact of cultural views on the responses given is 

discussed in section 8.2.5. 
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1.3 Research Problem  

1.3.1 Problem Statement 

The following problem statement sets out the deficiencies and uncertainties in current areas of 

knowledge and practice and articulates the solution this research intents to provide.  

As in any industry, strategic planning is essential for QS firms to enable them to form strategies to 

survive and compete (Mintzberg, 2000; Mintzberg, Ahlstrand, & Lampel, 1998). Unfortunately, 

strategic planning in QS firms tends to be underdeveloped and ad-hoc, and when it is done, there is a 

lack of relevant comprehensive frameworks that could be used to guide decision makers (Betts & 

Ofori, 1992, 1994; Murphy, 2012, 2016). This research seeks to address this by providing a tested 

model that identifies the key factors to be considered by QS firms in strategic planning and quantifies 

the influence each factor has on overall success. 

 

1.3.2 Current Status of Research Problem in New Zealand 

The current status of the research problem in New Zealand is difficult to ascertain due to the lack of 

local research undertaken in the field despite a significant and pressing research agenda (O'Brien et al., 

2014) and both the NZIQS and AIQS setting in place strategic objectives to raise the credibility, 

relevance and influence of the profession (AIQS, 2019; McKay, 2019).  

Historical studies provide insights into the Strategic Planning practices of QS firms (Boon, 1996, 2001, 

2008), the specific challenges faced (such as the changes, threats and opportunities identified by (Frei 

& Mbachu, 2009)), and suggested frameworks for situation analysis (Frei, Phipps, & Mbachu, 2013). 

Other than studies looking at very specific topic areas (such as the work on Building Information 
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amount of analysis that could be undertaken within any sub-strata of the data (Saunders, Lewis, & 

Thornhill, 2016). Low response rates are a known challenge in construction research and specifically 

in the ANZ QS field (as advised by the NZIQS). The low readership of professional institute e-

bulletins (measured by click-through rate), further limited the effective distribution of the 

questionnaire. Additionally, the need to compete for attention amongst a large number of 

undergraduate and industry research questionnaires provided a further challenge. Pre-testing of the 

questionnaire, use of intuitive proprietary web-based survey tools, distribution through reputable 

industry professional institutes, and the offering of incentives were among the techniques used to 

maximise response rates. This is further compounded by the requirement for relatively higher 

response rates for small populations as evidenced by the guidance provided by Saunders et al. (2016) 

in the table below. 

Table 2: Sample sizes based on population size at a 59% confidence level and a 5% margin of 
error (Saunders et al., 2016) 

Population (N)  Sample (n) Sample (%) 
2,000 322 16.1% 
5,000 357 7.14% 
10,000 370 3.7% 
100,000 383 0.4% 
1,000,000 384 0.03% 
10,000,000 384 0.003% 

 

A second limitation was the inability to access financial data (such as audited accounts) of the case 

study firms which mean that self-reported sentiment proxies need to be relied upon instead. The 

assumptions regarding the validity of these proxies is discussed in the Assumption section (section 

1.9) below. 
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1.9.2 Self-selection Bias 

Due to the anticipated low rates of response (see section 1.7 above) a census sampling approach was 

applied to the descriptive questionnaire stage. The presence of non-responses means positive 

responses are essentially self-selected. However, as noted by Keating (1989), Fricker (2008), and 

Sharma (2017), self-selection in sampling should not immediately cause concerns of bias or undermine 

confidence in results of what is otherwise well designed research. It could be argued that self-selection 

dictates that only respondents that have an interest in providing considered answers take part. Noting 

also that the subject matter of the study is not of a sensitive nature, and does not require respondents 

to make judgements of, or comparisons to other professions, the likelihood of individual respondents 

having particularly biased views is reduced. 

 

1.9.3 Proxies for Measuring Success 

As it was not possible to access financial accounts for the case study firms to derive quantitative 

financial metrics of business performance, self-reported sentiment proxies were relied upon in their 

place. The validity of these proxies is supported by the literature review undertaken as well as the 

results of the in-depth semi-structured questionnaires which together informed the definition of the 

proxies. Reliance on soft or qualitative measures of business performance is an approach supported 

in the literature (Dawes, 1999; Santos & Brito, 2012; Selvam, Gayathri, Vasanth, Lingaraja, & 

Marxiaoli, 2016; Sigo, 2020) which holds that soft measures are a valid approach and identify a strong 

correlation with traditional financial metrics. 
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The main measures of success indicated were indicated to be sustained financial profit and growth. 

Stakeholder satisfaction was identified as a secondary measure.  

 

1.12.4 Chapter 5: Descriptive Research Results 

This chapter presents the results of the descriptive research phase which consisted of the gathering of 

quantitative data through questionnaire surveys. The primary research aim that this chapter sets out 

to address is to quantify the relative importance of the Internal Factors; the relative impact of the 

External Factors, and; the degree of matching between combinations of Internal and External Factors.  

Data was gathered in two rounds of observation. The original observation was carried out in 2013, 

with a follow-up observation undertaken in 2020. The results of the both rounds of observation are 

presented.  

The chapter resolves several research objectives. The perceived impact of the External Factors and 

the importance placed on the Internal Factors are quantified. It is established that perceptions of 

Internal Factor importance and External Factor impact do change over time; are culturally specific, 

and; do vary between internal and external stakeholders as well between those responsible for creating 

strategy and those responsible for carrying it out. The extents to which Internal Factors can be 

matched with External Factors (External Factor / Internal Factor relationship) resulting in strengths 

leveraged, opportunities missed, weaknesses undermined, and threats mitigated were quantified, and 

it was found that statistically significant relationships do exist. Finally, it was established that the 

strength of External Factor / Internal Factor relationships do in fact change over time. The results 

presented in this chapter allow the testing of Hypotheses 1 to 6.  
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measures of success are reasonable reflections of actual financial success. Justifications supporting the 

assumptions are given. 

The importance of the study is underpinned by the research outputs; both the further development 

of existing theory as well as the development of a practical model that could be used by strategic 

decision makers in QS firms. 

Finally, a short summary of each subsequent chapter provides readers with a framework of the thesis 

to aid navigation through the document. 
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(J. O. Dada, 2017) *   *      *        
(Joshua Oluwasuji Dada & Jagboro, 2018) *   *      *      *   
(Fortune & Skitmore, 1994) *   *      *      *   
(Gunawardhana et al., 2019) *       *         
(Hardie, Miller, Manley, & McFallan, 2005) *     *  *  *         
(Harun & Torrance, 2006) *   *       *       
(F. Hassan, Ismail, Zaini, Hassan, & Maisham, 
2011) *  *       *      *   

(Hisham, Omar, & Zainordin, 2019) *  *  *          *    
(Ibironke, Ekundayo, & Awodele, 2011) *      *  *         
(Jabar, Saif, & Fouad, 2020) *  *  *     *         
(Jagun, 2006) *   *       *       
(Kamarazaly, Hock, King, Yaakob, & Tatt, 
2019) *   *       *       

(Kehily & Underwood, 2017) *   *     *   *       
(Kiong, 2013) *  *  *  *  *           
(Llale, Root, & Wembe, 2020) *  *      *         
(Mahamadu, Mahdjoubi, Manu, & Aigbavboa, 
2020) *  *      *         

(Matipa, Kelliher, & Keane, 2008) *   *     *         
(Mayouf, Cox, & Gerges, 2019) *  *      *         
(Mbachu, 2015) *  *  *  *  *           
(Mohamed, Ye, Othman, Nor, & Hanid, 2018) *  *         *      
(Mustapa, Mustapa, Misnan, & Mahmud, 2012) *  *      *    *      
(Nadeem, Wong, & Wong, 2015) *   *     *  *        
(Nazif, Mustapha, & Ocheme, 2020) *  *        *     *   
(Nkado & Meyer, 2001) *      *   *        
(Ofori & Toor, 2012) *  *        *       
(Ogunsina, Ekwus Obiegbu, & Adeniyi, 2018) *  *   *      *      *  
(A. E. Oke, Ibironke, & Bayegun, 2017) *  *          *     
(A. E. Oke, Ogunsemi, & Adeyelu, 2018) *   *      *        
(Ayodeji Emmanuel Oke, Ogunsemi, & 
Adeyelu, 2019) *   *      *      *   

(Olatunji, Sher, & Gu, 2010) *  *      *       *   
(Olawumi & Ayegun, 2016) *   *    *    *       
(Ooi, 2018) *    *  *   *         
(Perera, Pearson, Ekundayo, & Zhou, 2013) *   *      *      *   
(Pheng & Ming, 1997) *      *         *  
(Ramdav & Harinarain, 2020) *  *   *            
(Seah, 2009) *    *      *       
(Seeley, 1984) *    *     *        
(Selinger & Stamler, 1983) *   *     *         
(Smith, 2004) *     *   *         
(Soon, Hassan, & Abidin, 2019) *   *     *         
(Tan Chin & Yeoh Kah, 2012) *  *      *         
(Tan Chin, Nik Nur Azirah Mohamed, & Yeoh 
Kah, 2018) *   *         *     

(Tan, Udeaja, Babatunde, & Ekundayo, 2017) *  *        *     *   
(van Eck & Burger, 2019) *  *          *     
(C. Wang, Wood, Abdul-Rahman, & Ng, 2017) *  *           *    
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2.6.2 Knowledge Management 

As construction cost knowledge brokers, successful knowledge management (KM) and transfer is 

critical to QS practice (Alauddin et al., 2019; Davis et al., 2007; Mustapa et al., 2012). However, a 

critical literature review by Davis et al. (2007) concluded that common practices undertaken to acquire 

and share knowledge are not enough to enhance employee knowledge to required levels. Reports 

indicated that nearly half of all quantity surveyors cannot acquire all the knowledge they need from 

the workplace and many organisations struggle to mitigate the loss of knowledge due to the retirement 

or resignation of key personnel. QS firms have been found to fail to fully exploit intranet technology 

to facilitate efficient KM (Mustapa et al., 2012); a key barrier was found to be the continual training 

and upskilling required for intranet-based knowledge management systems. The level of senior 

management support and relative firm size have been found to have the greatest influence on the 

success of KM systems in QS firms (Mohamed et al., 2018). 

 

2.6.3 Innovation and Technology  

Advances in technology are transforming the manner in which construction projects are delivered, 

QSs are expected to main abreast of Information Communication Technology (ICT) and conversant 

in the use of Building Information Modelling (BIM) technology. 

The relatively low level of innovation exhibited by practitioners is generally considered a weakness. 

Quantity surveyors are regarded as more conservative and weaker innovators than their industry peers 

(Adegbembo & Moyanga, 2019; Hardie et al., 2005; Smith, 2004).  

Computer aided technology has long been heralded as an opportunity for reducing the work involved 

in the measurement of building quantities (Selinger & Stamler, 1983). A Malaysian study found that 

by 2012, just under half of all QS firms surveyed had taken up computer aided measurement 
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Several shades of opinions exist on the key determinants of organisational health. M. B. Miles (1695) 

proposed a checklist of second-order system properties essential for OH, and that transcend other 

measures of short-term efficiency. These 10 properties continue to be used by present day scholars to 

assess levels of OH (E. Clark & Fairman, 1983; Khammarnia et al., 2013): 

1. Goal focus: acceptance of goals and objectives 

2. Communication adequacy: efficient and distortion free communication 

3. Optimal power equalization: equitable distribution of influence 

4. Resource utilization: the ability to coordinate inputs with minimal strain 

5. Cohesiveness: sense of identity at the individual and group level 

6. Morale: levels of wellbeing, satisfaction and pleasure 

7. Innovation: the ability to innovate and risk-take 

8. Autonomy: the ability to maintain goals and ideals while managing external demands 

9. Adaptation: the ability to maintain stability while managing external stressors  

10. Problem-solving adequacy: the ability to perceive and solve problems 

Strong organisational health depends on a balance across the following four dimensions {Nicolay, 

2014 #205}{NHS, 2009 #148}:  

1. interrelations among members of the organisation, the flow of resources among them and the 

unifying social networks;  

2. organisational identity which includes clarity of purpose, shared goals and values, and clarity 

of function of each unit and its defined contribution to overall goals;  

3. autonomy of the sub-units and the enabling organisational structure, and;  
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analysis results into a quantitative process that models the interaction between Internal and External 

factors.  
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Figure 9: Summary of Key Findings and Gaps in Existing Knowledge 
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boundaries of professions and industries; education, training and continuing professional 

development, and; recognition and marketing. 

The main gaps identified in the literature were: the lack of an empirically determined, comprehensive 

and specific Situation Analysis framework of Internal and External Factors relevant to QS firms when 

undertaking a situation analysis, and; the lack of applicable quantitative situation analysis models that 

could be used by QS firms for strategic planning. In response, a conceptual model centred on the 

Design School approach to strategy formulation and borrowing from the concept of systemic 

Organisational Health is was proposed for the development of a quantitative Strategic Health model.  
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Figure 13: Research Strategy 
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Figure 14: Research Problem-Hypothesis Tree 

 

3.3.1 Hypothesis 1 

The first hypothesis addresses objective 2(c) which is to establish whether perceptions of Internal 

Factor importance and External Factor impact change over time. 

Where the perceived impact of the ith (Internal or External) Factor in the original observation is 

expressed as FObs1
i and the perceived impact of that same Factor in the second-round observation is 

expressed as FObs2
i, then the null and alternative hypotheses are written as follows:  

H10:  There is no difference in perceived impacts of FObs1
i and FObs2

i
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The results of the test of Hypothesis 12 are presented in section 7.8.3 of the Evaluative Research 

Results chapter. 

 

3.4 Sampling 

3.4.1 Exploratory Research Stage Sampling 

The population of interest to the overall research study is the Australasian consultant quantity 

surveying community. As the purpose of the pilot study was to define the constructs which would be 

tested in the later research phases, it was decided that key persons in significant leadership roles would 

be the most appropriate subset of the population for participation in the study. The respondents were 

all key senior leaders drawn from a range of QS firms, professional institutes, and academic 

institutions.  

Non-probability sampling is considered appropriate for exploratory research such as this (Saunders et 

al., 2016). The primary sampling technique employed was purposive sampling supplemented by 

snowball sampling (Cooper & Schindler, 2006; Saunders et al., 2016). The researcher relied initially on 

their own extensive networks, knowledge of the industry, and judgement to identify the members of 

the desired subset. Initially, directors of the leading QS firms were invited to participate. Following 

further recommendations from these respondents, the subset was snowballed to include directors of 

small and medium sized firms, as well as directors of relevant professional institutes and notable 

academics. The snowballing technique enabled the researcher access to a consistently high profile of 

respondent, which might otherwise have remained unknown or inaccessible (Saunders et al., 2016). It 

is reiterated that the purpose of this stage of the research was to ensure a broad canvassing of key 

factors rather than achieving representative and generalisable data. The approaches employed are 

considered suitable in instances where data cannot be collected from the full target population; there 













http://www.surveymonkey.com/
http://www.qualtrics.com/
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In practice this was undertaken in the following steps: 

1. Analyse each transcript, reducing the full narrative down to key words and phrases 

2. Colour coding the transcripts of each respondent and combining the transcripts into one 

master document. 

3. Introducing the key Factor themes uncovered in the literature review and working through 

the transcribed data, reordering text to fit under those themes where possible 

4. Adding additional themes emerging from the data as new headings, iteratively re-sorting to 

allow the strongest themes to emerge 

5. Introducing the main divisions of Internal Factors vs External Factors 

6. Repeating step 3 until substantively all the data was allocated under a thematic heading as 

either an Internal or External Factor.  

The output of this process is the framework developed in the Exploratory Research Results chapter.  

 

3.6.2 Analysis of the Quantitative Survey Data 

3.6.2.1 Removal of non-responses 

The first step in data preparation was the removal of non-useful responses. Non-useful responses 

were any that did not contain responses beyond the screening question on the survey landing page 

(i.e.: no responses beyond question 1). For the original observation survey, this step reduced the total 

number of usable responses from 247 to 106. For the follow-up observation the number of usable 

responses was 137 from 308. No responses from the case studies were removed through this process. 
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The situation analysis factors framework is presented in two parts. The first part, in Table 13, 

categorises External Factors and the second, Table 14, list Internal Factors. 

Table 13: Framework of External Factors (Forces) for QS Firm Situation Analysis 
1.1 Outside Forces 
1.1.1 Associated professions Blurring boundaries with associated construction services (such engineers or 

project/facilities/asset managers) 
1.1.2 Non-construction professions Blurring market boundaries with non-construction professionals (lawyers, 

accountants, management consultants, financial services providers) 
1.1.3 Non-building Demand from the non-building sectors of the construction industry (such as 

construction of mining, energy or transport infrastructure) 
1.1.4 Other industries Demand from other industries (e.g.: manufacturing, events, healthcare, or disaster 

relief) 
1.1.5 Environmental services Demand for emerging environmental services (e.g.: carbon accounting, 

environmental economics, sustainability audits) 
1.1.6 Barriers to entry The barriers to entry for new competitors (such as professional registration, 

requisite knowledge, technology etc.) 
1.2 Substitute Forces 
1.2.1 IT substitutions IT advances with the potential to replace some of the more process-oriented 

aspects of QS work 
1.2.2 Non-traditional procurement Construction contracts or procurement approaches that require less QS 

involvement (e.g. turnkey design & build) 
1.2.3 Lead consultants Lead consultants (architects or project managers) who manage projects (in whole 

or in part) without independent QS involvement 
1.2.4 In-house QS Developers and clients with their own cost management resources 
1.2.5 Public cost data Publicly available construction cost data 
1.3 Supply Forces 
1.3.1 Qualifications The style and quality of QS qualifications offered by tertiary education institutions 

1.3.2 Employment market The availability of suitably skilled, qualified and experienced practitioners 
1.3.3 IT advances IT advances that promise more efficient ways of working (such as Building 

Information Modelling) 
1.3.4 Upstream information The quality of design and information produced by other consultants (designers, 

project managers, etc) 
1.4 Demand Forces 
1.4.1 Industry cycles Fluctuations in demand due to the cyclical nature of the construction industry 
1.4.2 Private sector The current level of recognition of - and demand for - QS services from private 

sector clients 
1.4.3 Public sector The current level of recognition of - and demand for - QS services from 

government / public sector 
1.4.4 Associated professionals The current level of recognition of - and demand for - QS services from associated 

professions (architects / project managers) 
1.4.5 Contractor demand The current level of recognition of - and demand for - QS services from building 

contractors (and subcontractors) 
1.4.6 Supply chain position The quantity surveyor's typical position on the construction supply chain 

(proximity to client) 
1.4.7 International demand International demand for local QS service providers (particularly from other 

regions experiencing stronger economic growth) 
1.5 Inside Forces 
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testing of the developed model (see chapter 7.0). Discussion of these findings with reference to the 

extant literature is discussed in chapter 8.0.  
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5.0 DESCRIPTIVE RESEARCH RESULTS 
 

5.1 Chapter Introduction 

This chapter presents the results of the descriptive research phase which consisted of the gathering of 

quantitative data through questionnaire surveys. The primary research aim that this chapter sets out 

to address is to quantify the relative importance of the Internal Factors; the relative impact of the 

External Factors, and; the degree of matching between combinations of Internal and External Factors.  

Specifically, this is achieved through addressing eight objectives:  

a. To quantify the perceived impact of the established External Factors in the operating 

environment; 

b. To quantify the importance placed on the Internal Factors in view of the state the 

External Factors at the same time; 

c. To establish whether perceptions of Internal Factor importance and External Factor 

impact change over time; 

d. To establish whether perceptions of Internal factor importance and External Factor 

impact are culturally specific; 

e. To establish whether perceptions of Internal factor importance and External Factor 

impact vary between internal and external stakeholders; 

f. To establish whether perceptions of Internal factor importance and External Factor 

impact vary between those responsible for creating strategy and those tasked with 

carrying it out; 
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presented in section 5.2, and the results of the follow-up observation in section 5.3. The results of 

comparisons between the two observations are presented in section 5.4. 

The following tables present the qualitative interpretation scales that will be used through this chapter 

to describe the quantitative results. 

Table 15: External Factor Polarised Impact Rating Interpretation Scale 

Rating Interpretation 
-1.00 to -0.67 Medium to large threat 
-0.66 to -0.33 Small to medium threat 
-0.34 to 0.00 Neutral to small threat 
0.00 to 0.33 Neutral to small opportunity 
0.34 to 0.66 Small to medium opportunity 
0.67 to 1.00 Medium to large opportunity 

 

Table 16: External Factor Depolarised Impact Rating Interpretation Scale 

Rating Interpretation 
0.00 to 0.20 Negligible impact 
0.21 to 0.40 Low impact 
0.41 to 0.60 Moderate impact 
0.61 to 0.80 High impact 
0.81 to 1.00 Extreme impact 

 

Table 17: Internal Factor Importance Rating Interpretation Scale 

Rating Interpretation 
0.00 to 0.20 Negligible importance 
0.21 to 0.40 Slightly important 
0.41 to 0.60 Moderately important 
0.61 to 0.80 Highly important 
0.81 to 1.00 Extremely important 

 

Table 18: Internal Factor Performance Rating Interpretation Scale 

Rating Interpretation 
0.00 to 0.20 Very poor performance 
0.21 to 0.40 Poor performance 
0.41 to 0.60 Good performance 
0.61 to 0.80 High performance 
0.81 to 1.00 Outstanding performance 
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The following abbreviations are typically used throughout this chapter: 

n = number of observations in sample (for the given variable) 

m = sample mean (for the given variable) 

s.d. = sample standard deviation (for the given variable) 

r = rank (generally in descending order of magnitude, with 1 being the highest, or in the case of threats 

and opportunities, beginning with the highest rated opportunity at 1) 

5.2 Original Observation Results 

5.2.1 Outlier Identification and Removal  

The first step in the data analysis was the identification and removal of outliers. Outliers in the 

independent and dependent variables were identified through both visual inspection of the data and 

analysis using SPSS. The results of the outlier identification process are outlined in the tables below.  

Visual inspection singled out responses from one respondent (#21) that appeared to be repeated 

selections of the same rating response for multiple variables rather than considered ratings of each 

individual variable. All responses (80 datapoints) from this respondent were removed.  

SPSS identifies both Outliers and Extreme Values. The definition of these is described in section 

3.6.2.3 of the Methodology chapter. In total, SPSS identified 13 Extreme Values and a further 101 

Outliers. Eight of the 13 Extreme Values had already been removed through the visual inspection 

described above. 

Removal of respondent #21 responses and Extreme Values amounted to between 1.0% and 4.1% of 

the data removed for each variable. Removal of these as well as Outliers would have constituted 

removal of up to 13% of the data in extreme cases and of over 5% of the data in 14 (of 80) instances. 
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8.68% for the NZIQS. The NZIQS response rate is in line with expectations for this population 

(advice from the NZIQS was that response rates greater than 5% were unlikely). The AIQS response 

rate is lower than expected and may be to do with a perceived lack of benefit of participating in 

research undertaken by a non-Australian institution.  

Table 22: Questionnaire Response Rates 
Sampling Frame Population Effective Sampling Frame 

N r % n r % 
AIQS 3691 14 0.38% 1403 14 1.00% 
NZIQS 1454 48 3.30% 553 48 8.68% 
Total 5145 62 1.21% 1956 62 3.17% 

 

 

5.2.3 Normality Checks 

Visual inspection of the data plotted on histograms suggested that some of the variables tended toward 

a normal distribution whilst others were clearly not normally distributed. Figure 15 gives examples of 

three variables which on visual inspection, appear to exhibit a distribution centred around the mean.  

   

Figure 15: Examples of Variables with a Visual Central Tendency Distribution 
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Non-Consultant Quantity Surveyor 19 39.6% 23 39.7% 0 0.0% 42 39.6% 
Unknown 3 6.3% 15 25.9% 0 0.0% 18 17.0% 
Subtotal 48 100.0% 58 100.0% 0 0.0% 106 100.0% 
Senior vs Emerging Professional 
Senior Professional 28 58.3% 27 46.6% 0 0.0% 55 51.9% 
Emerging Professional 17 35.4% 16 27.6% 0 0.0% 33 31.1% 
Unknown 3 6.3% 15 25.9% 0 0.0% 18 17.0% 
Subtotal 48 100.0% 58 100.0% 0 0.0% 106 100.0% 
Total 48 45.3% 58 54.7% 0 0.0% 106 100.0% 

 

5.2.4.2.2 Consulting Quantity Surveyors vs non-Consulting Quantity Surveyors  

More respondents identified as being Consultant Quantity Surveyors (43.4%) than any other 

profession (39.6%). Of these, the majority were Senior professionals (63.0%) and NZIQS members 

(56.5%). 

Table 30: Consultant Quantity Surveyor vs non-Consultant Quantity Surveyor Respondent 
Demographics 

Demographic Consultant 
Quantity 
Surveyor 

Non-Consultant 
Quantity 
Surveyor 

Unknown Total 

 Count % Count % Count % Count % 
NZIQS vs non-NZIQS Member 
NZIQS Member 26 56.5% 19 45.2% 3 16.7% 48 45.3% 
Non-NZIQS Member 20 43.5% 23 54.8% 15 83.3% 58 54.7% 
Unknown 0 0.0% 0 0.0% 0 0.0% 0 0.0% 
Subtotal 46 100.0% 42 100.0% 18 100.0% 106 100.0% 
Senior vs Emerging Professional 
Senior Professional 29 63.0% 26 61.9% 0 0.0% 55 51.9% 
Emerging Professional 17 37.0% 16 38.1% 0 0.0% 33 31.1% 
Unknown 0 0.0% 0 0.0% 18 100.0% 18 17.0% 
Subtotal 46 100.0% 42 100.0% 18 100.0% 106 100.0% 
Total 46 43.4% 42 39.6% 18 17.0% 106 100.0% 

 

5.2.4.2.3 Senior vs Emerging Professionals 

51.9% of respondents reported having over 10 years relevant professional experience. Of these, 52.7% 

were Consultant Quantity Surveyors and 50.9% were also NZIQS members. 

Table 31: Senior vs Emerging Professionals Respondent Demographics 
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Factors are the supply chain position, IT substitutions, the level of public sector demand followed by 

private sector demand and then the quality of QS qualification offered by tertiary institutes.  

Table 46: Total Correlations per External Factor  
External Factor Correlation 

Coefficients 
Total  

Correlation 
Coefficients 
Rank 

Number of 
Correlations 

Mean 
Correlation 
Coefficient 

Associated professions 1.015 17 4 0.254 
Non-construction professions 1.787 8 7 0.255 
Non-building 0.000 23 0 0.000 
Other industries 0.214 22 1 0.214 
Environmental services 0.690 18 3 0.230 
Barriers to entry 1.551 11 6 0.259 
IT substitutions 3.278 2 11 0.298 
Non-traditional procurement 0.000 23 0 0.000 
Lead consultants 0.000 23 0 0.000 
In-house QS 1.686 9 6 0.281 
Public cost data 0.275 20 1 0.275 
Qualifications 2.748 5 9 0.305 
Employment market 1.489 12 5 0.298 
IT advances 1.554 10 6 0.259 
Upstream information 0.000 23 0 0.000 
Industry cycles 1.070 15 4 0.268 
Private sector 2.906 4 10 0.291 
Public sector 3.228 3 11 0.293 
Associated professionals 2.127 7 8 0.266 
Contractor demand 1.199 13 4 0.300 
Supply chain position 4.505 1 15 0.300 
International demand 2.152 6 7 0.307 
Institute CPD 0.506 19 2 0.253 
Institute profile 0.000 23 0 0.000 
Professional collaboration 1.065 16 4 0.266 
Price competition 1.132 14 4 0.283 
Large firms 0.000 23 0 0.000 
Profession lifecycle 0.239 21 1 0.239 

 

 

5.2.9.3 Total Correlations per Internal Factor 

The table below presents the number of correlations, and the total value of those correlations as 

applicable to each Internal Factor. The Internal Factors with the strongest relationships with External 

Factors are legal knowledge, training, innovation capture, networks, and construction knowledge.  
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Table 48: Internal Factor Rank Order: Total Correlations Coefficient vs Importance Rating 
Internal Factor Mean 

Importance 
score 

Rank Correlation 
Coefficients 

Total  

Rank Rank 
Variance 

Leadership 0.78 21 0.236 24 3 
Market awareness 0.82 17 1.816 9 -8 
Strategic management 0.77 22 1.697 10 -12 
Firm flexibility 0.83 14 1.208 13 -1 
People management 0.79 20 0.248 23 3 
Interpersonal skill 0.85 9 1.124 15 6 
Communication skill 0.88 5 0.842 19 14 
Rigour 0.92 2 0.214 25 23 
Teamwork 0.84 13 0.478 22 9 
Ethical conduct 0.92 3 0.744 20 17 
Relationship management 0.87 6 0 26 20 
Client quality 0.8 19 1.445 11 -8 
Networks 0.82 15 2.472 4 -11 
Brand 0.74 24 1.297 12 -12 
International reach  0.65 26 1.123 16 -10 
Knowledge management  0.81 18 1.049 17 -1 
Work methods  0.84 12 1.15 14 2 
IT systems  0.73 25 2.068 8 -17 
Training  0.84 11 3.11 2 -9 
Innovation capture 0.76 23 2.827 3 -20 
Measurement ability 0.86 7 0.509 21 14 
Estimating ability 0.93 1 0.946 18 17 
Cost control ability 0.89 4 2.144 7 3 
Cost knowledge 0.85 8 2.161 6 -2 
Construction knowledge 0.84 10 2.311 5 -5 
Legal knowledge 0.82 16 3.197 1 -15 

 

5.3 Follow-up Observation Results 

5.3.1 Outlier Identification and Removal  

As with the original observation, outliers in the independent and dependent variables were investigated 

through both visual inspection of the data and analysis using SPSS. The results of the outlier 

identification process are outlined in the tables below.  

Visual inspection did not identify any irregularities. SPSS identified 10 Extreme Values and a further 

230 Outliers. Removal of Extreme Values amounted to between 1.6% and 2.4% of the data removed 

for each variable. Removal of Outliers as well would have constituted removal of up to 16.9% of the 
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Total 
Resp. 

Visual 
Inspection 

Extreme 
Values 

Total Visual 
Inspection & 
Extreme Values 

Outliers  Total Visual 
Inspection, 
Extreme Values & 
Outliers 

Resp. ID Resp. ID Number % Resp. ID Number % 
Leadership 104 . . -    0.0% 26, 66, 100 3  2.9% 
Market awareness 101 . . -    0.0% 26, 66, 71, 

100 
4  4.0% 

Strategic 
management 

104 . . -    0.0% . -    0.0% 

Firm flexibility 102 . . -    0.0% . -    0.0% 
People 
management 

105 . . -    0.0% . -    0.0% 

Interpersonal skill 107 . . -    0.0% 2, 4, 26, 28, 
47, 71, 74, 
90, 100 

9  8.4% 

Communication 
skill 

106 . . -    0.0% 4, 26, 28, 
52, 74, 100 

6  5.7% 

Rigour 105 . . -    0.0% . -    0.0% 
Teamwork 105 . . -    0.0% 26, 40, 82, 

96, 100, 
118 

6  5.7% 

Ethical conduct 104 . . -    0.0% . -    0.0% 
Relationship 
management 

101 . . -    0.0% 19, 26, 96 3  3.0% 

Client quality 101 . . -    0.0% 19, 26, 96, 
103 

4  4.0% 

Networks 103 . . -    0.0% 2, 26, 52, 
66, 103, 
135 

6  5.8% 

Brand 102 . . -    0.0% . -    0.0% 
International reach  99 . . -    0.0% . -    0.0% 
Knowledge 
management  

99 . . -    0.0% 1, 2, 26, 28, 
52, 69, 71, 
82, 106, 
135 

10  10.1% 

Work methods  100 . . -    0.0% 2, 26, 135 3  3.0% 
IT systems  103 . . -    0.0% . -    0.0% 
Training  102 . . -    0.0% . -    0.0% 
Innovation capture 99 . . -    0.0% . -    0.0% 
Measurement 
ability 

105 . . -    0.0% . -    0.0% 

Estimating ability 104 . . -    0.0% 6, 26, 74, 
100 

4  3.8% 

Cost control ability 104 . . -    0.0% 26, 96, 135 3  2.9% 
Cost knowledge 103 . . -    0.0% 6, 26, 71, 82 4  3.9% 
Construction 
knowledge 

106 . . -    0.0% 1, 6, 26, 40, 
71, 90, 96, 
103, 133, 
135 

10  9.4% 
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5.3.7 Internal Factor Importance 

Following table presents importance rating of the internal factors. The most important internal factor 

was thought to be ethical conduct, followed by estimating ability, rigor in approach (accuracy, 

credibility and reliability), leadership of the firm, and relationship management of key clients. 

Considered to be of least importance were; the international reach of firms, Active marketing and 

brand promotion activities, and state of the art IT systems.   

Table 61: Mean Importance Ratings of Internal Factors 

In ternal Factor n m s.d.  r  Interpretation 
Ethical conduct 116   0.91    0.15      1   Extremely important  
Estimating ability 117   0.90    0.15      2   Extremely important  
Rigour 117   0.90    0.15      3   Extremely important  
Leadership 112   0.89    0.14      4   Extremely important  
Relationship management 117   0.86    0.17      5   Extremely important  
Measurement ability 117   0.85    0.20      6   Extremely important  
Communication skill 117   0.85    0.15      7   Extremely important  
Cost control ability 115   0.84    0.16      8   Extremely important  
Work methods  117   0.84    0.15      9   Extremely important  
Cost knowledge 117   0.84    0.18    10   Extremely important  
Training  117   0.83    0.18    11   Extremely important  
Market awareness 114   0.82    0.18    12   Extremely important  
Teamwork 117   0.82    0.18    13   Extremely important  
Construction knowledge 117   0.82    0.19    14   Extremely important  
Legal knowledge 116   0.82    0.19    15   Extremely important  
Interpersonal skill 118   0.81    0.19    16   Extremely important  
Client quality 116   0.79    0.21    17   Highly important  
Networks 116   0.79    0.19    18   Highly important  
Knowledge management  116   0.78    0.18    19   Highly important  
Strategic management 113   0.77    0.19    20   Highly important  
People management 115   0.77    0.22    21   Highly important  
Firm flexibility 115   0.76    0.21    22   Highly important  
Innovation capture 115   0.74    0.20    23   Highly important  
IT systems  116   0.73    0.22    24   Highly important  
Brand 115   0.67    0.23    25   Highly important  
International reach  115   0.58    0.25    26   Moderately important  
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5.3.8 Internal Factor Performance 

The below table presents perceptions on performance levels of the internal factors. Highest 

performance was thought to be in the areas of rigour (accuracy, credibility and reliability), ethical 

conduct, measurement ability, estimating ability and cost knowledge. Areas of least strong 

performance were identified as marketing and brand promotion activities, channels for capturing 

innovation and creativity, and international presence or connections (reach). 

Table 62: Mean Performance Ratings of Internal Factor 

External Factor n m s.d.  r  Interpretation 
Rigour 105   0.76    0.21      1   High performance  
Ethical conduct 104   0.75    0.22      2   High performance  
Measurement ability 105   0.75    0.23      3   High performance  
Estimating ability 104   0.74    0.19      4   High performance  
Cost knowledge 103   0.73    0.22      5   High performance  
Relationship management 101   0.72    0.20      6   High performance  
Cost control ability 104   0.71    0.20      7   High performance  
Work methods  100   0.71    0.20      8   High performance  
Communication skill 106   0.70    0.23      9   High performance  
Leadership 104   0.70    0.21    10   High performance  
Client quality 101   0.69    0.21    11   High performance  
Legal knowledge 104   0.69    0.23    12   High performance  
Networks 103   0.69    0.21    13   High performance  
Interpersonal skill 107   0.67    0.23    14   High performance  
Teamwork 105   0.67    0.23    15   High performance  
Market awareness 101   0.67    0.20    16   High performance  
Knowledge management  99   0.66    0.24    17   High performance  
Construction knowledge 106   0.66    0.25    18   High performance  
Training  102   0.62    0.24    19   High performance  
Strategic management 104   0.62    0.22    20   High performance  
People management 105   0.62    0.23    21   High performance  
IT systems  103   0.61    0.25    22   Good performance  
Firm flexibility 102   0.60    0.25    23   Good performance  
International reach  99   0.57    0.25    24   Good performance  
Innovation capture 99   0.56    0.26    25   Good performance  
Brand 102   0.55    0.24    26   Good performance  
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5.3.9.2 Total Correlations per External Factor 

The table below presents the number of correlations, and the total value of those correlations as 

applicable to each External Factor. The External Factors with the strongest relationships with Internal 

Factors are the level of recognition and demand from the private sector, international demand, supply 

chain position, and the increasing number of large firms.  

Table 65: Total Correlations per External Factor  
External Factor Correlation 

Coefficients 
Total  

Correlation 
Coefficients 

Rank 

Number of 
Correlations 

Mean 
Correlation 
Coefficient 

Associated professions  0.412  25 2  0.206  
Non-construction professions  -    26 0  -    
Non-building  0.918  18 4  0.229  
Other industries  -    26 0  -    
Environmental services  -    26 0  -    
Barriers to entry  0.531  22 2  0.266  
IT substitutions  1.491  9 6  0.248  
Non-traditional procurement  1.685  6 8  0.211  
Lead consultants  1.428  10 6  0.238  
In-house QS  1.525  7 8  0.191  
Public cost data  0.683  20 3  0.228  
Qualifications  1.023  16 4  0.256  
Employment market  0.987  17 4  0.247  
IT advances  1.397  11 6  0.233  
Upstream information  0.782  19 4  0.196  
Industry cycles  0.421  24 2  0.211  
Private sector  2.453  1 10  0.245  
Public sector  1.374  12 6  0.229  
Associated professionals  1.524  8 6  0.254  
Contractor demand  1.787  5 8  0.223  
Supply chain position  2.002  3 8  0.250  
International demand  2.424  2 9  0.269  
Institute CPD  1.145  15 5  0.229  
Institute profile  1.327  13 6  0.221  
Professional collaboration  0.626  21 3  0.209  
Price competition  0.477  23 2  0.239  
Large firms  1.979  4 9  0.220  
Profession lifecycle  1.229  14 5  0.246  
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5.3.9.3 Total Correlations per Internal Factor 

The table below presents the number of correlations, and the total value of those correlations as 

applicable to each Internal Factor. The Internal Factors with the strongest relationships with External 

Factors are the training and upskilling initiatives, channels for capturing innovation and creativity, and 

the ability of firms to formulate and implement strategic options.  

Table 66: Total Correlations per Internal Factor  
Internal Factor Correlation 

Coefficients 
Total  

Correlation 
Coefficients 

Rank 

Number of 
Correlations 

Mean 
Correlation 
Coefficient 

Leadership  1.760  7 7  0.251  
Market awareness  1.780  6 8  0.222  
Strategic management  2.389  3 11  0.217  
Firm flexibility  0.823  15 4  0.206  
People management  2.292  4 11  0.208  
Interpersonal skill  0.635  19 3  0.212  
Communication skill  0.610  21 3  0.203  
Rigour  0.194  26 1  0.194  
Teamwork  0.347  24 2  0.174  
Ethical conduct  0.897  12 4  0.224  
Relationship management  0.382  23 2  0.191  
Client quality  0.673  17 3  0.224  
Networks  0.459  22 3  0.153  
Brand  1.402  10 6  0.234  
International reach   1.005  11 4  0.251  
Knowledge management   0.668  18 4  0.167  
Work methods   1.855  5 8  0.232  
IT systems   1.440  9 6  0.240  
Training   3.490  1 13  0.268  
Innovation capture  2.609  2 11  0.237  
Measurement ability  0.883  14 4  0.221  
Estimating ability  0.886  13 4  0.222  
Cost control ability  0.315  25 2  0.157  
Cost knowledge  1.566  8 6  0.261  
Construction knowledge  0.735  16 3  0.245  
Legal knowledge  0.616  20 3  0.205  
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Teamwork 90  .84(.17)  13  117  .82(.18)  13  27 -2% 0 5064  0.615  
Ethical conduct 91  .92(.14)  3  116  .91(.15)  1  25 -2% 2 4971  0.377  
Relationship management 91  .87(.14)  6  117  .86(.17)  5  26 -1% 1 5256  0.863  
Client quality 90  .80(.19)  19  116  .79(.21)  17  26 -1% 2 5186  0.932  
Networks 89  .82(.17)  15  116  .79(.19)  18  27 -4% -3 4677  0.223  
Brand (* )  90  .74(.19)  24  115  .67(.24)  25  25 -9% -1 4376  0.048  
International reach  90  .65(.27)  26  115  .58(.25)  26  25 -10% 0 4443  0.074  
Knowledge management  89  .81(.18)  18  116  .78(.18)  19  27 -4% -1 4652  0.200  
Work methods  89  .84(.17)  12  117  .84(.15)  9  28 1% 3 5173  0.932  
IT systems  90  .73(.21)  25  116  .73(.22)  24  26 0% 1 5186  0.933  
Training  89  .84(.17)  11  117  .83(.18)  11  28 -1% 0 5094  0.775  
Innovation capture 88  .76(.20)  23  115  .74(.20)  23  27 -2% 0 4772  0.466  
Measurement ability 90  .86(.17)  7  117  .85(.20)  6  27 0% 1 5166  0.799  
Estimating ability 91  .93(.13)  1  117  .90(.15)  2  26 -4% -1 4695  0.078  
Cost control ability (* ) 89  .89(.15)  4  115  .84(.16)  8  26 -5% -4 4227  0.019  
Cost knowledge 90  .85(.16)  8  117  .84(.18)  9  27 -1% -1 5190  0.848  
Construction knowledge 90  .84(.19)  10  117  .82(.20)  14  27 -3% -4 4919  0.386  
Legal knowledge 90  .82(.18)  16  116  .82(.19)  15  26 -1% 1 5215  0.990  
 n   =  number of responses 
 mIF i(sd) =  mean Internal Factor importance score (standard deviation) 
 r   =  rank 
 U   =  Mann-Whitney U 
 p  =  2-tailed Asymptotic Significance (p-value) 
 (* )  =  significant at an alpha level of 0.050 

 

As with External Factor impact scores, the mean Internal Factor importance scores and standard 

deviations presented were rescaled for meaningful interpretation after analysis. The qualitative 

interpretation bands for the rescaled values are given in Table 70 below. 

Table 70: Internal Factor mean importance score interpretation 

Rating Interpretation 
0.00 to 0.20 Negligible importance 
0.21 to 0.40 Slight importance 
0.41 to 0.60 Moderate importance 
0.61 to 0.80 High importance 
0.81 to 1.00 Extreme importance 

 

In the Original Observation data, all the Internal Factors have a mai score in the 65th percentile or 

higher. Eight are in the 'high importance' category and the remaining 18 in the 'extreme importance' 
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Table 71: Change in Internal Factor Performance 

Internal Factor 

Original 
Observation 

Follow-up 
Observation Change 

n mIFp 
(sd) r n mIFp (sd) r n mIFp 

(sd) r U p 

Leadership 76 0.68(.38) 18 104 0.70(0.21) 10 28  0.02  -8 3795 0.637 
Market awareness 77 0.71(.34) 14 101 0.67(0.20) 16 24 -0.04  2 3409 0.139 
Strategic management 77 0.68(.35) 20 104 0.62(0.22) 20 27 -0.06  0 3499 0.133 
Firm flexibility 77 0.68(.36) 17 102 0.60(0.25) 23 25 -0.08  6 3295 0.058 
People management 76 0.61(.40) 26 105 0.62(0.23) 21 29  0.01  -5 3909 0.810 
Interpersonal skill 76 0.72(.31) 13 107 0.67(0.23) 14 31 -0.05  1 3560 0.134 
Communication skill 75 0.73(.32) 10 106 0.70(0.23) 9 31 -0.03  -1 3697 0.402 
Rigour 74 0.81(.32) 2 105 0.76(0.21) 1 31 -0.05  -1 3397 0.133 
Teamwork (* ) 76 0.75(.36) 6 105 0.67(0.23) 15 29 -0.08  9 3121 0.010 
Ethical conduct (* ) 77 0.82(.35) 1 104 0.75(0.22) 2 27 -0.07  1 3224 0.019 
Relationship management 
(* ) 

78 0.79(.28) 3 101 0.72(0.20) 6 23 -0.07  3 3132 0.013 

Client quality 78 0.73(.31) 11 101 0.69(0.21) 11 23 -0.04  0 3567 0.256 
Networks 77 0.72(.32) 12 103 0.69(0.21) 13 26 -0.03  1 3680 0.388 
Brand (* ) 78 0.64(.41) 23 102 0.55(0.24) 26 24 -0.09  3 3103 0.009 
International reach  75 0.61(.45) 25 99 0.57(0.25) 24 24 -0.04  -1 3374 0.290 
Knowledge management  76 0.68(.40) 18 99 0.66(0.24) 17 23 -0.02  -1 3619 0.655 
Work methods  76 0.74(.35) 8 100 0.71(0.20) 8 24 -0.03  0 3435 0.252 
IT systems  75 0.65(.38) 22 103 0.61(0.25) 22 28 -0.04  0 3456 0.215 
Training  75 0.66(.39) 21 102 0.62(0.24) 19 27 -0.04  -2 3456 0.258 
Innovation capture 76 0.61(.43) 24 99 0.56(0.26) 25 23 -0.05  1 3297 0.151 
Measurement ability 78 0.74(.41) 7 105 0.75(0.23) 3 27  0.01  -4 4064 0.927 
Estimating ability 78 0.78(.38) 4 104 0.74(0.19) 4 26 -0.04  0 3554 0.135 
Cost control ability (* ) 77 0.77(.34) 5 104 0.71(0.20) 7 27 -0.06  2 3291 0.032 
Cost knowledge 77 0.74(.38) 9 103 0.73(0.22) 5 26 -0.01  -4 3888 0.816 
Construction knowledge 78 0.70(.42) 16 106 0.66(0.25) 18 28 -0.04  2 3808 0.347 
Legal knowledge 77 0.70(.34) 15 104 0.69(0.23) 12 27 -0.01  -3 3946 0.862 
 n   =  number of responses 
 mIFp(sd) =  mean Internal Factor performance score (standard deviation) 
 r   =  rank 
 U   =  Mann-Whitney U 
 p  =  2-tailed Asymptotic Significance (p-value) 
 (* )  =  significant at an alpha level of 0.050 

 

5.4.4 Change in Correlations per Internal Factor 

In the below table compares the change and correlation coefficients (in terms of total correlation 

scores and rank) of the internal factors between the Original and Follow-up observations. Every factor 

changed rank somewhat between the two stages. Notably, training and upskilling initiatives and 
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channels for capturing innovation and creativity both remained very high for both stages. Internal 

factors that gained relatively higher levels of correlation between the two stages included leadership 

and people management. Leadership rose from 24th to 7th place, and people management 23rd to 4th. 

On the other hand, legal knowledge fell from 1st to 20th place, and networks and cost control ability 

both fell 18 places.  

Table 72: Change in Correlations per Internal Factor 
Internal Factor Original Observation Follow-up Observation Change 

Correl. 
Coeffs. 

Total  

Correl. 
Coeffs. 

Rank 

Correl. 
Coeffs. 

Total  

Correl. 
Coeffs. 

Rank 

Correl. 
Coeffs. 

Total  

Correl. 
Coeffs. 

Rank 

Leadership 0.236 24  1.760  7 1.524  17 
Market awareness 1.816 9  1.780  6 -0.036  3 
Strategic management 1.697 10  2.389  3 0.692  7 
Firm flexibility 1.208 13  0.823  15 -0.385  -2 
People management 0.248 23  2.292  4 2.044  19 
Interpersonal skill 1.124 15  0.635  19 -0.489  -4 
Communication skill 0.842 19  0.610  21 -0.232  -2 
Rigour 0.214 25  0.194  26 -0.020  -1 
Teamwork 0.478 22  0.347  24 -0.131  -2 
Ethical conduct 0.744 20  0.897  12 0.153  8 
Relationship 
management 

0.000 26  0.382  23 0.382  3 

Client quality 1.445 11  0.673  17  -0.772  -6 
Networks 2.472 4  0.459  22  -2.013  -18 
Brand 1.297 12  1.402  10 0.105  2 
International reach  1.123 16  1.005  11  -0.118  5 
Knowledge 
management  

1.049 17  0.668  18  -0.381  -1 

Work methods  1.150 14  1.855  5 0.705  9 
IT systems  2.068 8  1.440  9  -0.628  -1 
Training 3.110 2  3.490  1 0.380  1 
Innovation capture 2.827 3  2.609  2  -0.218  1 
Measurement ability 0.509 21  0.883  14 0.374  7 
Estimating ability 0.946 18  0.886  13  -0.060  5 
Cost control ability 2.144 7  0.315  25  -1.829  -18 
Cost knowledge 2.161 6  1.566  8  -0.745  -3 
Construction 
knowledge 

2.311 5  0.735  16  -1.426  -10 

Legal knowledge 3.197 1  0.616  20  -2.581  -19 
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b. The importance placed on the Internal Factors (also established in the Exploratory 

Stage) in view of the state in the External Environment at the time were quantified. 

c. It was established that  perceptions of Internal Factor importance and External Factor 

impact do change over time; the alternative hypothesis for Hypothesis 1 was therefore 

supported.  

d. It was established that perceptions of Internal factor importance and External Factor 

impact are culturally specific; the alternative hypothesis for Hypothesis 2 was 

consequently supported. 

e. It was established that perceptions of Internal factor importance and External Factor 

impact do vary between internal and external stakeholders; the alternative hypothesis 

for Hypothesis 3 was supported as a result. 

f. It was established that perceptions of Internal Factor importance and External Factor 

impact vary between those responsible for creating strategy and those responsible for 

carrying it out; the alternative hypothesis for Hypothesis 4 was therefore supported. 

g. The extents to which Internal Factors can be matched with External Factors (External 

Factor / Internal Factor relationship) resulting in strengths leveraged, opportunities 

missed, weaknesses undermined, and threats mitigated were quantified, and it was 

found that statistically significant relationships do exist; therefore, the alternative 

hypothesis for Hypothesis 5 was consequently supported. 

h. It was established that the strength of External Factor / Internal Factor relationships 

do in fact change over time; accordingly, the alternative hypothesis for Hypothesis 6 

was supported.
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6.3.2 Model computation 

6.3.2.1 Step 1: Determine Value of Internal Factors 

The key point of difference between the two models is the method for determining the value of 

Internal Factors. In Model 2, the value of Internal Factor is equal to the strength of their relationship 

with external factors (total leverage score). This process is set out in the sub-steps below. 

 

6.3.2.1.1 Step 1(a): Determine Impact Rating of External Factors 

The first step is determining the magnitude of the impact of each External Factor. In the developed 

mode, these rating were taken from the Depolarised Impact Ratings, generated from the descriptive 

survey. These ratings are presented in Table 36 and Table 60 (for the Original and Follow-up 

Observations respectively) on a scale ranging from 0.0 (no impact) to 1.0 (maximum impact). 

 

6.3.2.1.2 Step 1(b): Determine Importance Rating of Internal Factors 

Performance rating were also taken from the Descriptive Survey Data. These ratings are presented in 

Table 41 and Table 62 (for the Original and Follow-up Observations respectively) on a scale ranging 

from 0.0 (no importance) to 1.0 (maximum importance).  

 

6.3.2.1.3 Step 1(c): Determine the Correlation Between External and Internal Factors 

(matching) 

The Force-Attribute relationships analysed in the Descriptive Research Results chapter were used for 

the model development. External-Internal Factor relationships are defined as the correlation between 

the relative levels of each combination of External Factor impact and Internal Factor importance. The 
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The most urgent improvement areas (based on the gap between value and performance) are training, 

innovation capture, and people management.  

Table 76: Typical QS Firm Model 2 Performance Based on Follow-up Observation Data  
Internal Factor Performance Strategic Value Strategic Health Improvement 

Requirement 
Score % R Score % R Score R % R 

Leadership  0.70  4.02% 9  0.85  5.66% 6  0.595  6 1.64% 7 
Market awareness  0.67  3.85% 14  0.83  5.53% 7  0.558  7 1.69% 6 
Strategic management  0.62  3.56% 19  1.19  7.90% 4  0.736  3 4.34% 4 
Firm flexibility  0.60  3.44% 23  0.40  2.69% 14  0.243  16 -0.76% 13 
People management  0.62  3.56% 19  1.30  8.67% 2  0.809  2 5.11% 3 
Interpersonal skill  0.67  3.85% 14  0.25  1.64% 21  0.165  21 -2.21% 21 
Communication Skill  0.70  4.02% 9  0.28  1.88% 19  0.198  19 -2.14% 20 
Rigour  0.76  4.36% 1  0.09  0.60% 26  0.069  26 -3.76% 26 
Teamwork  0.67  3.85% 14  0.13  0.86% 25  0.086  25 -2.99% 24 
Ethical conduct  0.75  4.31% 2  0.48  3.18% 12  0.359  11 -1.13% 14 
Relationship management  0.72  4.13% 6  0.19  1.28% 23  0.139  23 -2.85% 23 
Client quality  0.69  3.96% 11  0.31  2.08% 17  0.216  17 -1.88% 18 
Networks  0.69  3.96% 11  0.21  1.37% 22  0.142  22 -2.59% 22 
Brand  0.55  3.16% 26  0.67  4.43% 10  0.367  10 1.28% 9 
International reach   0.57  3.27% 24  0.49  3.28% 11  0.281  14 0.01% 11 
Knowledge management   0.66  3.79% 17  0.47  3.15% 13  0.313  12 -0.64% 12 
Work methods   0.71  4.08% 7  0.99  6.57% 5  0.701  5 2.49% 5 
IT systems   0.61  3.50% 22  0.73  4.83% 8  0.443  9 1.32% 8 
Training   0.62  3.56% 19  1.72  11.45% 1  1.068  1 7.89% 1 
Innovation capture  0.56  3.21% 25  1.26  8.38% 3  0.706  4 5.16% 2 
Measurement ability  0.75  4.31% 2  0.37  2.46% 16  0.278  15 -1.84% 17 
Estimating ability  0.74  4.25% 4  0.39  2.59% 15  0.288  13 -1.66% 15 
Cost control ability  0.71  4.08% 7  0.15  1.00% 24  0.107  24 -3.08% 25 
Cost knowledge  0.73  4.19% 5  0.69  4.61% 9  0.506  8 0.42% 10 
Construction knowledge  0.66  3.79% 17  0.31  2.07% 18  0.205  18 -1.72% 16 
Legal knowledge  0.69  3.96% 11  0.28  1.85% 20  0.192  20 -2.11% 19 
Total 17.42 100% 26  15.04  100% 26  9.770  26 0.0% 26 
Rescaled Total 67% 

 
- 100% - - 65% - - - 

R = rank 
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Not only is that rating methodology different, but also the resultant importance ranking of Internal 

Factors under both models as evident in the below table. All but one Factor (client quality) are ranked 

differently under each model. The three top ranked Factors under Model 2 (training, innovation 

capture and people management) are ranked 11th, 23rd and 20th under Model 1. 

Table 77: Comparison of Internal Factor Importance Ranking Between Model 1 and Model 2 
Internal Factor Model 1 Value Model 2 Strategic Value 

Rank 
Variance Score % Rank Score % Rank 

Leadership  0.89  4.24% 4  0.85  5.66% 6 2 
Market awareness  0.82  3.91% 12  0.83  5.53% 7 -5 
Strategic management  0.77  3.67% 20  1.19  7.90% 4 -16 
Firm flexibility  0.76  3.62% 22  0.40  2.69% 14 -8 
People management  0.77  3.67% 20  1.30  8.67% 2 -18 
Interpersonal skill  0.81  3.86% 16  0.25  1.64% 21 5 
Communication Skill  0.85  4.05% 6  0.28  1.88% 19 13 
Rigour  0.90  4.29% 2  0.09  0.60% 26 24 
Teamwork  0.82  3.91% 12  0.13  0.86% 25 13 
Ethical conduct  0.91  4.34% 1  0.48  3.18% 12 11 
Relationship management  0.86  4.10% 5  0.19  1.28% 23 18 
Client quality  0.79  3.77% 17  0.31  2.08% 17 0 
Networks  0.79  3.77% 17  0.21  1.37% 22 5 
Brand  0.67  3.19% 25  0.67  4.43% 10 -15 
International reach   0.58  2.76% 26  0.49  3.28% 11 -15 
Knowledge management   0.78  3.72% 19  0.47  3.15% 13 -6 
Work methods   0.84  4.00% 8  0.99  6.57% 5 -3 
IT systems   0.73  3.48% 24  0.73  4.83% 8 -16 
Training   0.83  3.96% 11  1.72  11.45% 1 -10 
Innovation capture  0.74  3.53% 23  1.26  8.38% 3 -20 
Measurement ability  0.85  4.05% 6  0.37  2.46% 16 10 
Estimating ability  0.90  4.29% 2  0.39  2.59% 15 13 
Cost control ability  0.84  4.00% 8  0.15  1.00% 24 16 
Cost knowledge  0.84  4.00% 8  0.69  4.61% 9 1 
Construction knowledge  0.82  3.91% 12  0.31  2.07% 18 6 
Legal knowledge  0.82  3.91% 12  0.28  1.85% 20 8 
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Table 82: Model 2 Internal Factor Performance Scores 
Attribute Case 1 Case 2 Case 3 Case 4 Case 5 
Leadership  0.005 0.005 0.004 0.005 0.005 
Market awareness  0.042 0.038 0.038 0.041 0.047 
Strategic management  0.032 0.022 0.030 0.025 0.035 
Firm flexibility  0.030 0.030 0.026 0.026 0.030 
People management  0.007 0.007 0.006 0.006 0.005 
Interpersonal skill  0.030 0.027 0.024 0.026 0.026 
Communication skill  0.020 0.018 0.017 0.021 0.019 
Rigour  0.005 0.004 0.004 0.004 0.004 
Teamwork  0.013 0.010 0.010 0.012 0.012 
Ethical conduct  0.021 0.021 0.020 0.021 0.021 
Relationship management  0.000 0.000 0.000 0.000 0.000 
Client quality  0.039 0.025 0.028 0.040 0.037 
Networks  0.067 0.036 0.055 0.068 0.064 
Brand  0.029 0.016 0.021 0.026 0.021 
International reach  0.017 0.012 0.010 0.022 0.011 
Knowledge management  0.025 0.022 0.020 0.022 0.020 
Work methods  0.025 0.025 0.027 0.027 0.019 
IT systems  0.043 0.052 0.040 0.039 0.032 
Training  0.058 0.058 0.044 0.065 0.049 
Innovation capture  0.060 0.046 0.040 0.055 0.040 
Measurement ability  0.011 0.009 0.010 0.011 0.011 
Estimating ability  0.023 0.021 0.022 0.022 0.022 
Cost control ability  0.049 0.049 0.045 0.049 0.050 
Cost knowledge  0.053 0.048 0.058 0.054 0.054 
Construction knowledge  0.057 0.057 0.056 0.058 0.054 
Legal knowledge  0.070 0.056 0.063 0.069 0.074 
Total 0.830 0.714 0.717 0.814 0.763 
Rescaled total  0.83 0.71 0.72 0.81 0.76 
Rank 1.0 5.0 4.0 2.0 3.0 

 

 

7.6 Success Indicator Results 

The table below summarises the self-reported performance data of the cases in terms of the Success 

measures tested. The highest performing firm was Case 1, the lowest performing firm was Case 2. The 

highest performing firm performed 16% better than the lowest, based on the total of all performance 

scores. 
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consistency. The Hypothesis tests found that correlations do exist between five of the 10 success 

measures and both Model 1 and Model 2. Closer inspection revealed that those five correlations are 

achieved in Model 2 by consideration of the top ten variables, whereas in Model 1, the same level of 

correlation is only achieved after the introduction of the 11th variable into the model. Model 2 was 

therefore said to have the stronger relationship to the tested success measures than Model 1. The 

alternative hypotheses for Hypotheses 10 to 12 were supported.  
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the inverse is true. Whilst the concept of matching internal and external factors is well established in 

SWOT analysis literature, there is no published evidence of any empirical quantification of these 

matching percentages for the Factors relevant to QS firms. 

 

8.2.9 Changes in Matching Percentage Over Time 

8.2.9.1 Discussion 

Objective 2(h) was to establish whether the strength of External and Internal Factor relationships 

change over time. The purpose of this objective was to understand whether the matching percentages 

remain constant or a dynamic in response to the ratings of the underlying External and Internal 

Factors.  

Table 72 in section 5.4, compares the change and correlation coefficients (in terms of total correlation 

scores and rank) of the internal factors between the Original and Follow-up observations. Every factor 

changed rank somewhat between the two stages. Notably, training and upskilling initiatives and 

channels for capturing innovation and creativity both remained very high for both stages. Internal 

factors that gained relatively higher levels of correlation between the two stages included leadership 

and people management. Leadership rose from 24th to 7th place, and people management 23rd to 4th. 

On the other hand, legal knowledge fell from 1st to 20th place, and networks and cost control ability 

both fell 18 places. This aspect of the study explores novel ground. To the knowledge of the 

researcher, no other studies have tested the matching of Internal and External Factors in the manner 

undertaken in this study, nor explored the changes thereto over time.  

 



Chapter 8: Discussion and Conclusion 
 

274 

8.2.9.2 Conclusion  

The two independent points in time of the original and follow-up observations are the independent 

variables, the dependent variable is the rank order of the Force-Attribute relationships attributable to 

each Internal Factor. The presence of perfectly rank-matched pairs between the data sets of both 

observations would indicate a level of consistency in the matching percentages.  

The results of the correlation ranks are presented in Table 72 of section 5.4. The results show the 

ranking of all 26 Internal Factors changed between the two observations. Therefore, the null 

hypothesis is rejected, the alternative hypothesis supported, and the conclusion made that the strength 

of External and Internal Factor relationships do change over time. 

This finding underlines the importance of periodic re-evaluation not only of the underlying Factors, 

but also the matching percentages used in the development of the Model 2, as these do not appear to 

remain constant over time. A limitation here may be the relatively small number of observations in 

both surveys (between 106 and 137), and the large number (728) of relationships that were tested. 

Reducing the number of relationships and increasing the number of observations will enable this 

finding to be tested with greater confidence.  

These observations further fill the extant knowledge gaps by providing addition context and 

limitations to the application of the developed model; and, suggest that Internal External Factor 

matching relationships do change over time.   
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IT advances are the top two Opportunities, whereas price competition and lead consultants are 

considered the top Threats. The 26 Internal Factors are ranked according to their total level of 

correlation with the External Factors (matching percentage). The five Internal Factors with the highest 

matching percentage are training, innovation capture, strategic management, people management, and 

(efficient and effective) work methods.  

 

8.3.2 Question 2 

How should QS firms prioritise improvement effort between the key Factors under their 

control (Internal Factors)? 

Firms should prioritise improvement efforts on those Internal Factors that hold the highest strategic 

value. The five Internal Factors with the highest strategic value are training, people management, 

innovation capture, strategic management and (efficient and effective) work methods. Firms should 

prioritise improvements efforts towards the Internal Factors with the biggest gaps between order of 

performance and match-ability.  

 

8.3.3 Question 3 

Is there a relationship between the performance of the key Internal Factors and successful 

business outcomes? 

The research found that yes, there is a relationship between the performance of the key Internal 

Factors and successful business outcomes. Firms that report higher performance in terms of the 

Internal Factors, also report higher results in terms of successful outcomes. Specifically, higher 
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8.4.2.2 Self-Selection and Low Sample Size Limitations 

Due to the anticipated low rates of response (see section 1.7 above) a census sampling approach was 

applied to the descriptive questionnaire stage. The presence of non-responses means positive 

responses are essentially self-selected. The use of self-selection in the census survey is a source of 

potential bias and limitations of the descriptive survey stages. However, as noted by Keating (1989), 

Fricker (2008) and Sharma (2017), self-selection in sampling should not immediately cause concerns 

of bias or undermine confidence in results of what is otherwise well designed research. It could be 

argued that self-selection dictates that only respondents that have an interest in providing considered 

answers take part. Noting also that the subject matter of the study is not of a sensitive nature, and 

does not require respondents to make judgements of, or comparisons to other professions, the 

likelihood of individual respondents having particularly biased views is reduced. 

However, the main limitation encountered in this study is the low response rate to the web 

questionnaire. Low response rates are a known challenge in construction research and specifically in 

the ANZ QS field (as advised by the NZIQS). This is further compounded by the requirement for 

relatively higher response rates for small populations (Saunders et al., 2016) requiring a reasonable 

confidence level and margin of error. The effective response rates received were under 1% for the 

AIQS, and between 3% and 8.68% for the NZIQS. The NZIQS response rate is in line with 

expectations for this population (advice from the NZIQS was that response rates greater than 5% 

were unlikely). The AIQS response rate is lower than expected and may be to do with a perceived lack 

of benefit of participating in research undertaken by a non-Australian institution. This limits the extent 

the results should be generalized outside of the study population and also limited the amount of 

analysis that could be undertaken within any sub-strata of the data (Saunders et al., 2016).  
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Morgan, 2017). Existing theory is relied upon to help explain the independent-dependent variables 

relationship.   

 

8.5 Implications of the Study 

A indicated by the literature review, very little empirical research has been undertaken regarding the 

key Internal and External Factors impacting on the success of QS firms, particularly in ANZ. 

Furthermore, there is a distinct lack of strategic planning tools available for QS firms and business 

strategists generally. Finally, there is little in the way of quantitative frameworks available to firms to 

use for Situation Analysis, and none, that provide a method for firms to quantitatively match Internal 

and External Factors. This study has reduced those gaps with the following developments:  

8.5.1 Framework of Situation Analysis Factors and Segregation into Internal and 

External  

Following a review of the extant literature, the exploratory research phase yielded a structured list of 

54 Factors and segregated these into Internal and External Factors. This is the first such empirically 

derived framework applicable to ANZ QS firms.  

 

8.5.2 Impact Weighting of External Factors and Segregation in Threats and 

Opportunities  

Following on from the development of the Framework, this study also evaluated the impact of each 

External Factor through descriptive survey. Weighting of External Factors also enabled segregation 

into Threat (harmful factor) or Opportunity (helpful factor). 
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8.8 Chapter Summary 

This study has developed the first ever empirically determined framework of Factors critical to the 

success of QS firms. Furthermore, this study has derived the quantitative weightings applicable to 

each of those factors and identified the strength of relationship present between each pairing of 

Internal and External Factor. The findings provide ANZ QS firms with a toolkit for diagnosing their 

current levels of performance and methods for identifying and prioritising improvement areas.  
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