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Executive summary 

The construction sector has been a perennial underperformer in the New Zealand economy.  ¢ƘŜ ǎŜŎǘƻǊΩǎ 

low productivity reflects very challenging operating characteristics: order-based production, low-task 

repetition, and site-specific operations are all products of a market that largely deals in bespoke, complex 

projects requiring unique approaches.  However, poor risk management can also play a part in low 

productivity through increased delays and errors, time wasting, and ineffective problem solving. Ongoing 

construction quality issues and high enterprise failure rates are signs that the sector is currently not 

managing risk as effectively as it could.  

But some parts of the construction sector appear to be doing better than others. The recent success of 

horizontal infrastructure projects (e.g. pipes, roads, and cables) such as the Northern Toll Road Gateway, 

Waterview Project and Christchurch Infrastructure Recovery are in contrast to ongoing challenges faced by 

the vertical construction sector (e.g. buildings).   

The aim of this BRANZ funded project is to uncover core differences in how risk is managed in the 

horizontal and vertical construction sectors and identify opportunities for cross-sectoral learning. Our focus 

is on the role risk management plays in improving sector productivity.   

This report describes the results from a survey of construction sector risk and resilience practices.  This 

survey was designed to test four hypotheses posed in the project: 

1. Horizontal contractors are more productive than vertical contractors. 

2. Horizontal contractors manage risk more effectively than vertical contractors. 

3. Organisations that manage risk well are more likely to have higher productivity. 

4. Organisations that are resilient are more likely to have higher productivity. 

The survey findings inform the quantification of RiskFlow, a systems dynamics model of the construction 

sector being built by the research team.  RiskFlow is designed to help the sector better understand how risk 

is managed and how it can be better managed to improve the productivity of the sector. 

Key findings 
Respondents believe external factors have the greatest impact on productivity, rather than internal 

capabilities 

The risk factors that reportedly caused the most delays, errors, and impacts on productivity tended to be 

external risks, such as the client changing their mind, council and other inspections, and design flaws and 

inadequacies.  Some internal capabilities such as communication, project team experience, project 

management, and staff morale appeared to be important in reducing errors and increasing productivity, 

but they are less prominent.  The authors note a caution that this finding could be influenced by Actor 

Observer bias that leads to a tendency to attribute actions to external causes. More research is needed to 

fully understand this finding. 

Contractors adjust margins for risk but only when work is plentiful 

The results demonstrate that contractors are willing to increase margins where there are significant risks 

related to the project (nature of work) or client. They also demonstrate that contractors are willing to 

reduce contract prices to bring work in the door.  The willingness to reduce margins is a concern, as this 

ƭŜǎǎŜƴǎ ŀƴ ƻǊƎŀƴƛǎŀǘƛƻƴǎΩ ŎŀǇŀŎƛǘȅ ǘƻ ŎƻǇŜ ǿƛǘƘ Ǌƛǎƪǎ ŘǳǊƛƴƎ ŀ ǇǊƻƧŜŎǘΦ 
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High risk maturity improves productivity 

The survey results generally support our project hypothesis that there is a strong link between productivity 

and risk management.  Higher risk maturity contributes to less project delays, lower error rates, both of 

which contribute to higher productivity.  In addition, organisations with greater risk maturity scored better 

on organisation performance measures.  This indicates that there is a value case for investing effort into 

good risk management. 

Resilient organisations perform better 

Similarly, the results also support our hypothesis that resilient organisations perform better ς including 

reduced delays, lower error rates and high productivity.  Notably, compared with risk mature organisations, 

more resilient organisations are more aware of the importance of internal, less tangible risk management 

processes for improving productivity such as communication, staff morale etc. 

Horizontal contractors are potentially more nuanced in their consideration of risk than vertical contractors  

The survey results were less clear when it came to the differences between vertical and horizontal 

contractors.  The project hypothesis was that horizontal contractors were more productive and managed 

risk more effectively. The results only weakly supported this. The results indicate that horizontal 

contractors are more nuanced in their consideration of risk, in particular how different risk factors impact 

errors and how they price risk into projects.  Horizontal contractors appear to be aware of both internal 

and external risk factors.  That said, it also appears that vertical contractors have to manage significant 

project complexity which impacts their productivity and timeliness. 

Subcontractors and smaller organisations are less likely to actively manage risk 

Overall, the data reflects the underlying understanding in the sector that risk is passed down the supply 

chain and subcontractors bear notable risk.  In our results, risk manifests in delays and errors caused by 

(amongst other things) poor project management.  Despite this vulnerability to delays and errors caused by 

others, subcontractors are much less likely to adjust their margins to account for risk (which according to 

ƻǳǊ Řŀǘŀ ŀǊŜ ǎƛƳƛƭŀǊ ǘƻ ƘŜŀŘ ŎƻƴǘǊŀŎǘƻǊǎΩ ƳŀǊƎƛƴǎύΦ  

Our data indicates that small organisations are less nuanced in how they perceive and manage risk.  Given 

97% of construction sector organisations are small companies, this is is an area worth further investigation.  
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Introduction 

The construction sector has been a perennial underperformer in the New Zealand economy (Conway and 

Meehan, 2013). The sectorΩǎ low productivity reflects very challenging operating characteristics: order-

based production, low-task repetition, and site-specific operations are all products of a market that largely 

deals in bespoke, complex projects requiring unique approaches (Park et al., 2017).  Poor risk management 

practices are also suspected to contribute to this low productivity.  Of particular concern is the vertical 

construction sector, which has been plagued by productivity volatility (PWC, 2016), quality issues, low 

organisational resilience (Sapeciay et al., 2017) and high enterprise failure rates.  While some enterprise 

failure is to be expected, under-efficient and non-systematic risk management is also a key productivity 

issue.  Poor risk management can lead to underutilisation of capital for productivity-enhancing investments 

(Froot et al., 1993), greatly increase transaction costs, and divert funds towards conflict resolution (Bing et 

al., 2005). Uncertainty and disruptions are also stressful, and thus costly for society in themselves.  

On the bright side, there are some encouraging signs for the sector in the recent success of horizontal 

infrastructure projects such as Northern Toll Road Gateway, Waterview Project and Christchurch 

Infrastructure Recovery. Anecdotally, the success of these projects may be partly linked to the use of 

alliance project structures, and clear processes for identifying, allocating and, where necessary, sharing risk 

(BDO, 2019). Such mechanisms likely allow project teams to enhance productivity and project quality 

through better resource usage, reduced time wasting and efficient problem solving (Bing, et al., 2005). 

Research also suggests that strong risk management and organisational resilience has also played an 

important role (Sapeciay et al., 2017; Seville et al., 2014).  

The aim of this BRANZ funded project is to uncover core differences between risk management and 

resilience practices in the horizontal and vertical construction sectors and the impact of these on 

productivity.  The project culminates in the creation of a systems-dynamics model of the construction 

sector, RiskFlow, that will help stakeholders to explore and understand risk flow and resulting productivity 

impacts in the construction sector, to inform industry transformation. 

This report describes the results from a survey developed to inform the quantification of RiskFlow. In 

addition, this survey is designed to test four hypotheses posed in the project: 

1. Horizontal contractors are more productive than vertical contractors. 

2. Horizontal contractors manage risk more effectively than vertical contractors. 

3. Organisations that manage risk well are more likely to have higher productivity. 

4. Organisations that are resilient are more likely to have higher productivity. 

The following section describes the survey design, distribution and participation.  Section 3 includes the 

survey results, including comparative analysis between different response groups (vertical/horizontal, head 

and subcontractors, and different sized organisations).  The final section includes a discussion on the 

results.   
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Method 

Survey design and distribution 
Between April and May 2020 an online survey was sent to construction organisations across New Zealand.  

The survey had 19 questions based around the following topics: 

¶ organisation demographics (type (vertical/horizontal), role (head/sub), size), 

¶ projects (the impact of risk factors on project delays, errors, pricing, productivity), 

¶ current organisational performance (cashflow, staff satisfaction, staff turnover, forward workflow), 

and 

¶ risk management and resilience. 

To understand the risk maturity of survey respondents, and to determine whether risk maturity impacted 

how survey respondents managed and priced risk, two scales were included in the survey. The risk maturity 

scale was based on a number of tools and frameworks including ISO31000 (Standards New Zealand, 2009) 

ŀƴŘ ½ƘŀƻΣ tŜƴƎ ŀƴŘ [ƻǿΩǎ όнлмоύ ά9ƴǘŜǊǇǊƛǎŜ wƛǎƪ aŀƴŀƎŜƳŜƴǘ aŀǘǳǊƛǘȅ aƻŘŜƭ ŦƻǊ /ƻƴǎǘǊǳŎǘƛƻƴ CƛǊƳǎέΦ 

¢ƘŜ ǊŜǎƛƭƛŜƴŎŜ ǎŎŀƭŜ ƛǎ ǘƘŜ wŜǎƛƭƛŜƴǘ hǊƎŀƴƛǎŀǘƛƻƴǎΩ ǊŜǎƛƭƛŜƴŎŜ ǘƘǳƳōǇǊƛƴǘ ό{ǘŜǇƘŜƴǎƻƴΣ ±ŀǊƎƻΣ ϧ {ŜǾƛƭle, 

2010). 

A copy of the survey is included in Appendix 1.  

The survey was distributed through three different construction sector networks: 

¶ by email to all Master Builders members, 

¶ by email to Civil Contractors New Zealand database, and 

¶ via the BRANZ newsletter. 

All survey participants were offered a free personalised report based on their responses.  The report 

included a comparison of their responses to the risk and resilience questions to other participants and 

some personalised advice on key risk and resilience capabilities to develop.   

Survey participation 
131  valid1 responses were received including 110 vertical contractors and 14 from the horizontal 

construction sector. 116 of those respondents were head contractors, while only 15 identified as 

subcontractors (Table 1). We are unsure how representative this is of the sector, as these differentiations 

are not collected by national statistics. Organisations with less than 20 employees accounted for 76% of the 

total respondents. This indicates our sample may slightly under-represent smaller organisations, as 97% of 

New Zealand construction organisations have less than 20 employees.  

 

  

 

1 Valid responses included those that completed at least half the survey. 
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Table 1 Survey participation by organisation type, role and size 

 
Vertical 
construction 

Horizontal 
construction 

Construction 
Services 

Total 

0-5 employees 36 0 0 36 

6-19 employees 57 2 5 64 

20-99 employees 10 5 2 17 

>100 employees 7 7 0 14 

Head contractor 103 11 2 116 

Subcontractor 7 3 5 15 

Total 110 14 7 131 

 

The release of this survey coincided with the nationwide lockdown imposed by the New Zealand 

government in response to COVID-19, which impacted on the uptake of the survey within the construction 

community.  The survey questions were also edited to ensure that where organisations were asked about 

current organisational status (such as cashflow, staff turnover, etc), they reported on pre-COVID-19 status, 

given the high level of uncertainty experienced during the nationwide lockdown.  For example, Before the 

COVID-19 crisis, what was your future work outlook?. 
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Results 

Introduction 
In this section the overall response to a given question is summarised.  We then compare the responses of 

vertical and horizontal construction contractors, head and subcontractors and different sized organisations 

for that question.  Non-parametric tests are carried out to determine statistical differences between 

response groups and correlations are used to determine relationships between some variables. 

Project delays 
Survey respondents were asked how often a range of factors caused a delay or disruption to a project.  The 

three most common causes of project delay across all respondents are (Figure 1): 

¶ client changing their mind, 

¶ council and other inspections, and 

¶ design flaws or inadequacies. 

 

 

Figure 1 - Project delay frequency  
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Compared to vertical contractors, horizontal contractors are significantly more affected by most delay 

types (Figure 2), including:  

¶ design flaws (U=511, p=0.032),  

¶ demands from other projects (U=397, p=0.002),  

¶ labour/skills shortages (U=493, p=0.019), and to a lesser degree  

¶ poor project or site management (U=394.5, p=0.002), health and safety incidents (U=453, p=0.002), 

and equipment failure (U=524, p=0.02).  

 

 

Vertical contractors are more affected by council and other inspections.   

 

 

Figure 2 ς Project delay frequency by organisation type 
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Compared to head contractors, subcontractors appear to be more impacted by most types of delay (Figure 

3).  Subcontractors are significantly more impacted by: 

¶ client changing their mind (U=1118.5, p=0.045) 

¶ design flaws or inadequacies (U=1075.5, p=0.099) 

¶ poor project or site management (U=1481.5, p=<0.001) 

¶ demands from other projects (U=1202.5, p=0.008) 

¶ delayed payment from client (U=1276.5, p=0.001). 

 

Head contractors are more affected by council and other inspections.  

 

 

Figure 3 - Project delay frequency by role.  

0

10

20

30

40

50

60

70

80

90

100

F
re

q
u

e
n

cy
 o

f 
D

e
la

ys
(N

e
ve

r 
to

 a
ll 

th
e

 t
im

e
)

Project Delay Frequency
Organisation Role

Head Contractor Subcontractor



Building risk management strategies into the vertical construction sector 11 

Small and large organisations are differentially impacted by most types of delay (Figure 4).  Large 

organisations are significantly more impacted by: 

¶ design flaws or inadequacies (TJT=3481.5, z=3.207, p=0.001) 

¶ health and safety incidents (TJT=3251, z=2.282, p=0.022) 

¶ poor project or site management (TJT=3399.5, z=3.381, p=0.001). 

 

While smaller organisations are significantly more impacted by material supply delay (TJT=2217, z=-2.886, 

p=0.004). 

 

 

Figure 4- Project delay frequency by size of organisation 
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¢ƘŜ Ǌƛǎƪ ŦŀŎǘƻǊǎ ǘƘŀǘ ŎŀǳǎŜ ǘƘŜ ƭƻƴƎŜǎǘ ŘŜƭŀȅǎ όƭŀǎǘƛƴƎ ΨŘŀȅǎΩ ƻƴ ŀǾŜǊŀƎŜύ ŀŎǊƻǎǎ ŀƭƭ ǊŜǎǇƻƴŘŜƴǘǎ ŀǊŜ όCƛƎǳǊŜ 

5): 

¶ delayed payment from client 

¶ client changing their mind 

¶ design flaws or inadequacies 

¶ labour/skills shortage 

¶ material supply delay 

¶ demands from other projects 

¶ council inspections 

¶ material defects, and  

¶ poor project management. 

 

 

Figure 5- Project delay length 
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Compared to vertical contractors, horizontal contractors experience longer delays for most delay types 

(Figure 6). Horizontal contractors experience significantly longer delays from demands from other projects 

(U=380, p=0.006), while vertical contractors see significantly longer delays for council and other inspections 

(U=423, p=0.003).  

 

 

Figure 6- Project delay length by organisation type 
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Compared to head contractors, subcontractors appear to experience longer project delays for most types 

of delays (Figure 7). Subcontractors experience significantly longer delays from delayed payment from 

client (U=902, p=<0.001) and poor project and site management (U=879, p=0.032). 

 

 

 

Figure 7- Project delay length by organisation role 
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Compared to smaller organisations, larger organisations experience longer delays for most delay types 

(Figure 8). Large organisations experience significantly longer delays for: 

¶ client changing their mind (TJT=3488.5, z=3.837, p=<0.001), 

¶ design flaws or inadequacies (TJT=3496.5, z=3.49, p=<0.001), 

¶ poor project and site management (TJT=2269.5, z=2.748, p=0.006). 

 

 

Figure 8- Project delay length by organisation size 

 

 

 

0

1

2

3

4

P
ro

je
ct

 D
e

la
y 

L
e

n
g

th
(1

=
 H

o
u

rs
, 
2
=

 D
a
ys

, 
3
=

 W
e

e
ks

Project Delay Length
Organisation Size

0-5 employees 6-19 employees 20-99 employees >100 employees



Building risk management strategies into the vertical construction sector 16 

Managing time overruns 
Survey respondents were asked how they usually manage time overruns.   The three most common 

methods to manage time overruns across all respondents are (Figure 9): 

¶ work harder, 

¶ revise methods/innovate, 

¶ work overtime. 

The least common method to manage time overruns is to do nothing. 

 

 

Figure 9- Frequency of methods used to manage time overruns 
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Compared to vertical contractors, horizontal contractors are significantly more likely to use a range of 

methods to manage time overruns (Figure 10), including: 

¶ work overtime (U=420, p=0.004), 

¶ increase staff on project (U=487.5, p=0.045), 

¶ seek variation (U=436.5, p=0.006) . 

 

 

Figure 10- Frequency of method used to manage time overruns by organisation type 
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Compared to head contractors, subcontractors appear to more frequently use most methods to manage 

time overruns (Figure 11). Subcontractors are significantly more likely to use revised methods or innovate 

(U=1168.5, p=0.017) and seek variations (U=1072.5, p=0.088) compared to head contractors. 

 

 

Figure 11- Frequency of method used to manage time overruns by organisation role 
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Compared to smaller organisations, large organisations are significantly more likely to actively manage time 

overruns (Figure 12), including: 

¶ revise methods/innovate (TJT=3406, z=2.940, p=0.003), 

¶ work overtime (TJT=3292.5, z=2.375, p=0.018), 

¶ increase staff on project (TJT=3484, z=4.083, p=<0.001), 

¶ add more subcontractors (TJT=3279.5, z=3.096, p=0.002), 

¶ seek variations (TJT=3313, z=2.761, p=0.006). 

 

 

Figure 12- Frequency of method used to manage time overruns by organisation size 
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Project errors 
Survey respondents were asked how significantly a range of factors contribute to project errors.  The two 

most common factors contributing to project errors across all respondents are (Figure 13): 

¶ poor design, and 

¶ poor communication. 

Issues with pressure to meet a deadline/work intensity, staff experience and/or lack of staff, and poor 

project management also have a notable impact on project errors. 
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Figure 13- Factors contributing to project errors across all respondents 
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Compared to vertical contractors, horizontal contractors are significantly more likely to identify the 

following factors as a cause of project error (Figure 14): 

¶ poor communication (U=415, p=0.004), 

¶ congestion or disorganisation on-site (U=563, p=0.080), 

¶ poor project or site management (U=449.5, p=0.009), 

¶ cost-cutting actions (U=510.5, p=0.031), 

¶ lack of staff/loss of staff (U=482, p=0.046). 

 

 

Figure 14- Factors contributing to project errors by organisation type 
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Compared to head contractors, subcontractors are significantly more likely to identify the following factors 

as a cause of project error (Figure 15), including: 

¶ low level of experience amongst staff (U=1095, p=0.079), 

¶ congestion or disorganisation on-site (U=1289, p=0.001), 

¶ poor project or site management (U=1397, p=<0.001), 

¶ cost-cutting actions (U=1293.5, p=0.001), 

¶ poor project team moral (U=1138, p=0.041). 

Head contractors see material defects contributing more to project errors than subcontractors.  

 

 

Figure 15- Factors contributing to project errors by organisation role  
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Compared with small organisations, large organisations are significantly more likely to identify the following 

factors as a cause of project error (Figure 16), including: 

¶ poor communication (TJT=3614.5, z=3.866, p=<0.001), 

¶ poor design (TJT=3453.5, z=2.817, p=0.005), 

¶ pressure to meet a deadline/work intensity (TJT=3415.5, z=2.958, p=0.003), 

¶ lack of staff/loss of staff (TJT=3133, z=1.678, p=0.093), 

¶ low level of experience amongst staff (TJT=3499, z=3.272, p=0.001), 

¶ congestion or disorganisation (TJT=3570.5, z=3.427, p=0.001), 

¶ poor project or site management (TJT=3793, z=4.305, p=<0.001), 

¶ cost-cutting actions (TJT=3559.5, z=3.333, p=0.001), 

¶ poor project team morale (TJT=3345, z=2.3378, p=0.017). 

 

 

Figure 16- Factors contributing to project errors by organisation size 
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Project pricing 
Survey respondents were asked what margin they typically include when pricing projects.  Horizontal 

contractors, on average, reported a typical margin of 13%.  This is statistically significantly higher than 

vertical contractors, who, on average, indicated a margin of 11% (U=290.5, p=0.016) (Figure 17). There is no 

statistically significant difference between margins reported by head (11%) and subcontractors (11%) or by 

organisations of different sizes (margins range from 9% for 100+ employees to 11% for 0-5 employees).  

 

 

Figure 17- Typical margin for organisation types 
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Survey respondents were asked how project contingencies and/or margins were adjusted for a variety of 

risk factors.  The risk factors presented in the question represented strongly positive and strongly negative 

statements for each concept.  For example: strong current cashflow and weak current cashflow. The aim 

behind the question was to understand how project pricing changes for each risk factor. 

The question referred to both project margin and contingency because the sector uses these terms 

inconsistently and we wanted to ensure respondents were not frustrated by the question.  7 respondents 

dropped out at this stage, while 17 respondents skipped this section.   

Overall, the largest increase to margins for all respondents are for (Figure 18): 

¶ high degree of project complexity, 

¶ low confidence in client/head contractor, 

¶ no risk sharing. 

Factors that lead to a large decrease in margins for all respondents are: 

¶ weak forward workflow, and 

¶ poor current cashflow. 

 

Figure 18 - Margin adjustment per factor  
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Compared with vertical contractors, horizontal contractors make significantly larger adjustments to their 

margins for most factors (Figure 19).  

Horizontal contractors increase their margin for the following factors: 

¶ low competition for project from other contractors (U=286.5, p=0.005), 

¶ strong forward workflow (U=167.5, p=<0.001), 

¶ inexperienced/weak project team (U=292.5, p=0.09), 

¶ no risk sharing (U=289, p=0.021), 

¶ low confidence in client/head contractor (U-293, p=0.066). 

Horizontal contractors decrease their margin compared to vertical contractors for the following factors: 

¶ strong competition for project from other contractors (U=303, p=0.009), 

¶ weak forward workflow (U=201.5, p=<0.001), 

¶ experienced/strong project team (U=363.5, p=0.076), 

¶ involvement in design process (U=273, p= 0.01),  

¶ long project - multiple years (U=271.5, p=0.023), 

¶ poor current cashflow (U=248, p=0.01). 
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Figure 19 - Margin adjustment for organisation type 
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Compared to subcontractors, head contractors adjust their margins significantly more for factors such as (Figure 20): 

¶ inexperienced/weak project team (U=614, p=0.09, 

¶ poor current cashflow (U=326, p=0.066). 

 

Figure 20 - Margin adjustment by organisation role 
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Compared to smaller organisations, large organisations adjust their margins significantly more for most 

factors (Figure 21). 

Large organisations increase their margin significantly more for the following factors: 

¶ low confidence in client/head contractor (TJT=1576.5, z=2.121, p=0.034), 

¶ no risk sharing (TJT=1906, z=2.415, p=0.016), 

¶ low competition for project from other companies (TJT=2381, z=2.91, p=0.004), 

¶ strong forward workflow (TJT=2585.5, z=3.065, p=0.002), 

¶ high degree of project complexity (TJT=2745.5, z=3.074, p=0.002), 

¶ inexperienced/weak project team (TJT=1637, z=1.756, p=0.079). 

Large organisations decrease their margin significantly more for the following factors: 

¶ high confidence in client/head contractor (TJT=1652.5, z=-2.72, p=0.007), 

¶ risk shared between all project parties (TJT=1209.5, z=-3.312, p=0.001), 

o smaller organisations slightly increased their margin 

¶ strong competition for project from other companies (TJT=1424.5, z=-2.941, p=0.003), 

o smaller organisations slightly increased their margin 

¶ weak forward workflow (TJT=1239, z=-3.542, p=<0.001), 

¶ poor current cashflow (TJT=1146.5, z=-3.01, p=0.003), 

¶ low degree of project complexity (TJT=1428.5, z=-3.593, p=<0.001), 

o smaller organisations slightly increased their margin  

¶ involvement in design process (TJT=1509, z=-2.372, p= 0.018), 

o organisations with less than 5 employees slightly increased their margin 

Compared to larger organisations who decrease their margins, organisations with five employees or less 

significantly increase their margin for experienced/strong project team (TJT=1524.5, z=-2.041, p=0.041). 
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Figure 21- Margin adjustment by organisation size  
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Project productivity  
Survey respondents were asked what factors affected their project productivity.  As for the project 

pricing question above, the factors presented in the question represented strongly positive and 

strongly negative statements for each risk factor.  For example: energised team and fatigued team. 

The aim behind the question was to understand how productivity is impacted by each risk factor.  

The three most common factors increasing productivity across all respondents are (Figure 22): 

¶ established project team, 

¶ excellent communication, and 

¶ excellent quality design. 

The three most common factors decreasing productivity across all respondents are (Figure 22): 

¶ poor quality design, 

¶ poor communication, and 

¶ low effort by staff. 

The largest difference between positive and negative statements across all respondents are (Figure 

23): 

¶ communication, 

¶ quality design, 

¶ effort by staff, 

¶ staff morale.  
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Figure 22 ς Factors affecting productivity across all respondents   
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Figure 23 ς Difference between average responses of paired positive and negative statements on 
ǿƘŀǘ ƛƳǇŀŎǘǎ ǇǊƻƧŜŎǘ ǇǊƻŘǳŎǘƛǾƛǘȅ όŜΦƎΦ /ƻƳƳǳƴƛŎŀǘƛƻƴ ƛǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ά9ȄŎŜƭƭŜƴǘ 
/ƻƳƳǳƴƛŎŀǘƛƻƴέ ŀƴŘ άtƻƻǊ ŎƻƳƳǳƴƛŎŀǘƛƻƴέ ŀǾŜǊŀƎŜ ǊŜǎǇƻƴǎŜύ 
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¶ excellent quality design (U=449, p=0.034), 

¶ comfortable project deadline (U=445, p=0.055), 

¶ simple construction methods (U=431.5, p=0.029), 

¶ no rework required (U=476, p=0.093), 

¶ low degree of project complexity (U=334.5, p=0.003) 
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Figure 2410 - Effect on productivity by organisation type 
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Although there are no statistically significant differences in productivity between head and subcontractors, 

head contractors appear to see a greater decrease in productivity when compared to subcontractors for 

several factors including (Figure 25): 

¶ fatigued team, 

¶ poor communication,  

¶ poor quality design , 

¶ lack of staff, 

¶ low level of experience amongst staff, 

¶ low effort by staff, and 

¶ low staff morale.  
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Figure 25 ς Effect on productivity by organisation role 
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Compared to smaller organisations, larger organisations indicate greater likely changes in 

productivity for most factors (Figure 26), including: 

¶ improving productivity 

o excellent communication (TJT=2790.5, z=1.961, p=0.05), 

o high use of technology (TJT=2441, z=1.654, p=0.098). 

¶ decreasing productivity 

o poor communication (TJT=1821, z=-2.316, p=0.021), 

o lack of staff (TJT=1860, z=-1.851, p=0.064), 

o bespoke or new construction methods (TJT=1753, z=-2.759, p=0.006), 

o significant rework required (TJT=1875.5, z=-1.73, p=0.084). 

Smaller organisations experience significantly higher improvements in productivity compared to 

larger organisations when there are comfortable project deadlines (TJT=1840, z=-2.444, p=0.015). 
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Figure 26- Effect on productivity by organisation size  
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Risk and resilience 
Survey respondents were asked to answer ten risk maturity indicator questions and thirteen resilience 

indicator questions.  These questions were used to inform 2 scales ς a risk maturity scale and a resilience 

scale to give an overall measure of the capability of an organisation to manage risk and disruption.   

Scale reliability analyses of these indicator questions were run to ensure they were all measuring the same 

underlying theoretical concept, and therefore that it was valid to use as a measure to compare responses. 

.ƻǘƘ ǘƘŜ Ǌƛǎƪ ƳŀǘǳǊƛǘȅ ŀƴŘ ǊŜǎƛƭƛŜƴŎŜ ǎŎŀƭŜǎ ǿŜǊŜ ŦƻǳƴŘ ǘƻ ōŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ŀ /ǊƻƴōŀŎƘΩǎ !ƭǇƘŀ ҔлΦт 

(Hinkin, 1998) which demonstrates that all items in the scale are measuring the same concept (Table 2).   

 

Table 2 ς Scale reliability and factor analysis results for risk maturity and resilience scale indicators 

 Risk Maturity Resilience 

Scale Reliability ʰҐ лΦфлн ʰҐ лΦуфт 

 

Overall, there is no significant difference between vertical and horizontal contractors or head and 

subcontractors for risk maturity and resilience (Figure 27 and 28). 

 

 

Figure 27 ς Overall risk maturity and resilience results for organisation type 
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Figure 28 - Overall risk maturity and resilience results for organisation role 
 

When compared to small organisations (under five employees), large organisations have a significantly 

higher overall resilience score (TJT=2961, z=2.704, p=0.007) (Figure 29).  Large organisations had higher risk 

maturity scores, although this was not statistically significant. (Figure 29). 

 

 

Figure 29- Overall risk maturity and resilience results for organisation size 
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Risk 

From the ten risk maturity indicator questions, the two strongest risk indicators across all respondents are 

(Figure 30): 

¶ risk governance 

¶ risk-aware culture 

Sufficient resources, risk attitude, risk assessment and risk communication are next strongest.  Risk training 

was the weakest indicator by some margin. 

 

 

Figure 30 ς Risk maturity indicator results across all respondents  
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Figure 31- Risk maturity indicator results by organisation type  

 

 

Figure 32- Risk maturity indicator results by organisation role  
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Compared to smaller organisations, larger organisations are stronger in the following areas (Figure 33): 

¶ risk governance (TJT=2897.5, z=2.554, p=0.011), 

¶ seeing risk as opportunities (TJT=2836.5, z=2.126, p=0.033), 

¶ having a risk aware culture (TJT=2733.5, z=1.652, p=0.099). 

 

 

Figure 33- Risk maturity indicators by organisation size 
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Resilience 

The two strongest resilience indicators across all respondents are (Figure 34): 

¶ staff engagement, and 

¶ leadership. 

Decision making, effective partnerships, and innovation and creativity are next strongest. Stress testing 

plans is the weakest. 

 

 

Figure 34 ς Resilience indicator results across all respondents  
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There are no statistically significant differences in resilience indicators between vertical and horizontal 

contractors nor between head and subcontractors (Figures 35 and 36).  

 

 

Figure 35 ς Resilience indicator results by organisation type  

 

 

Figure 36 ς Resilience indicator results by organisation role 
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Compared to smaller organisations, larger organisations score significantly higher across most of the 

resilience indicators (Figure 37) including: 

¶ leadership (TJT=2986.5, z=3.023, p=0.003), 

¶ situation awareness (TJT=2850, z=2.232, p=0.026), 

¶ decision making (TJT=2745.5, z=1.738, p=0.082), 

¶ leveraging knowledge (TJT=2905.5, z=2.477, p=0.013), 

¶ stress testing plans (TJT=2791.5, z=2.081, p=0.037). 

 

 

Figure 37 ς Resilience indicators by organisation size 
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Impact of risk maturity and resilience on organisation 
performance and behaviour 
In this section, we look at the impact of risk maturity and resilience capability on a) organisational 

performance, and b) project behaviours (delays, errors, project pricing, productivity).   

Generally, the results showed that organisations with high risk maturity and resilience score well on 

organisational performance measures such as cashflow (Figure 38), staff satisfaction (Figure 39) and staff 

training (Table 5). Organisations with high resilience also have a better future work outlook.  

 

Table 3 ς {ǇŜŀǊƳŀƴΩǎ Ǌŀƴƪ-order correlation coefficient for organisational performance measures 

 Risk Maturity Resilience 

Cashflow rs=0.308, p=0.001 rs= 0.353, p=<0.001 

Staff Satisfaction rs=0.287, p=0.001 rs= 0.362, p=<0.001 

Future Work Outlook - rs= 0.191, p= 0.036 

Staff Training   

Junior rs=0.298, p=0.002 rs= 0.243, p=0.012 

Mid-level rs=0.446, p=<0.001 rs= 0.366, p=<0.001 

Senior rs=0.295, p=<0.001 rs= 0.338, p=<0.001 

 

 

Figure 38 ς Correlation of risk maturity and cash flow across all respondents. (rs=0.308, p=0.001) 
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Figure 39 ς Correlation of risk maturity and staff satisfaction across all respondents (rs=0.287, p=0.001) 

 

Generally, the results show that organisations with a high-risk maturity and resilience score are more 

proactive in managing project risks and experience lower project delays and errors (Table 6).  
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(Figures 40 and 41).  

Organisations with a high resilience score are also more likely to identify internal processes for improving 

productivity such as: 

¶ excellent communication, 

¶ ample and experienced staff, 

¶ established project teams, 

¶ high staff morale, and 

¶ high effort put in by staff. 

Risk mature organisations are also found to be more resilient (rs=0.677, p=<0.001). 
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Table 4 - {ǇŜŀǊƳŀƴΩǎ Ǌŀƴƪ-order correlation coefficient for project behaviours 

 Risk Maturity Resilience 

Project Delay Frequency   

Client changing their mind rs= -0.223, p=0.014 - 

Design flaws/inadequacies rs= -0.205, p=0.025 rs= -0.188, p=0.040 

Material defects rs= -0.197, p=0.031 - 

Council and other inspections rs= -0.201, p=0.027 rs= -0.163, p=0.074 

Delayed payment from client rs =-0.229, p=0.012 rs= -0.201, p=0.027 

Poor project or site management rs= -0.276, p=0.002 rs= -0.261, p=0.004 

Demands from other projects rs= -0.273, p=0.003 rs= -0.225, p=0.014 

Health and safety incidents - rs= -0.192, p=0.035 

Project Delay Length   

Poor project or site management rs= -0.197, p=0.055 - 

Manage Time Overruns   

Revise Methods rs= 0.251, p=0.006 rs= 0.217, p=0.017 

Do Nothing rs= -0.258, p=0.005 - 

Project Errors   

Lack of staff rs= -0.178, p=0.050 rs= -0.202, p=0.026 

Low level of experience among 
staff  

rs= -0.159, p=0.083 - 

Poor project team morale - rs= -0.177, p=0.052 

Project Productivity   

Excellent quality design rs= 0.166, p=0.072 rs= 0.270, p=0.003 

Simple construction methods rs= 0.180, p=0.051 rs= 0.190, p=0.040 

High use of technology rs= 0.371, p=0.000 rs= 0.413, p=<0.001 

Bespoke or new construction 
methods  

rs= 0.184, p=0.049 rs= 0.185, p=0.048 

Excellent communication - rs= 0.263, p=0.004 

Ample staff - rs= 0.195, p=0.035 

Experienced staff - rs= 0.302, p=0.001 

No rework required - rs= 0.230, p=0.013 

High effort put in by staff - rs= 0.208, p=0.025 

High staff morale - rs= 0.205, p=0.025 

Established project team - rs= 0.351, p=<0.001 
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Figure 40 ς /ƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ Ǌƛǎƪ ƳŀǘǳǊƛǘȅ ŀƴŘ ƳŀƴŀƎƛƴƎ ǘƛƳŜ ƻǾŜǊǊǳƴǎ ǳǎƛƴƎ ǘƘŜ άǊŜǾƛǎŜ 
ƳŜǘƘƻŘǎκƛƴƴƻǾŀǘŜέ ŀǇǇǊƻŀŎƘ όǊs= 0.251, p=0.006) 

 

 

Figure 41- /ƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ Ǌƛǎƪ ƳŀǘǳǊƛǘȅ ŀƴŘ ƳŀƴŀƎƛƴƎ ǘƛƳŜ ƻǾŜǊǊǳƴǎ ǳǎƛƴƎ ǘƘŜ άŘƻ ƴƻǘƘƛƴƎέ 
approach (rs= -0.258, p=0.005)  

0

10

20

30

40

50

60

70

80

90

100

0 10 20 30 40 50 60 70 80 90 100

R
is

k 
M

a
tu

ri
ty

Manage Time Overruns - Revise methods / innovate

0

10

20

30

40

50

60

70

80

90

100

0 10 20 30 40 50 60 70 80 90 100

R
is

k 
M

a
tu

ri
ty

Manage Time Overruns - Do nothing



Building risk management strategies into the vertical construction sector 51 

Organisational performance  
Survey respondents were asked a number of questions about organisation performance, including cash 

flow, future work outlook, staff satisfaction, staff turnover rate, and their investment in staff training.  

Compared to vertical contractors, horizontal contractors have better cash flows and investment in staff 

training, in particular training for mid-level staff (U=307, p=0.009). While vertical contractors have better 

staff satisfaction and staff turnover rates (Figures 42-46).  

 

 

Figure 42- Cash flow by organisation type      Figure 43- Staff satisfaction by 
organisation type 

 

 

Figure 44- Future work outlook by organisation type    Figure 45 ς Staff turnover rate by organisation 
type  
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Figure 46 ς Training investment by organisation type 

 

Compared to subcontractors, head contractors have a significantly better future work outlook (U=535, 

p=0.062) and staff satisfaction (U=513.5, p=0.031). Although subcontractors invest the most in junior staff 

training overall, head contractors invest more into senior and mid-level staff compared to subcontractors 

(Figures 47-51).  

 

 

Figure 47 ς Cash flow by organisation role 
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Figure 48- Future work outlook by organisation 
role 
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Figure 49 ς Staff satisfaction by organisation role 

 

 

Figure 51 ς Training investment by organisation role 

 

Compared to larger organisations, organisations with under five employees have significantly poorer cash 

flows (TJT=2900.5, z=2.305, p=0.021), future work outlook (TJT=3008.5, z=2.826, p=0.005) and lower 

investments in staff training, especially for mid-level staff (TJT=2240, z=2.224, p=0.026). While organisations 

with over 100 employees have a significantly higher staff turnover rate compared to smaller organisations 

(TJT=2788.5, z=2.282, p=0.022) (Figure 52-56). 
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Figure 52- Cash flow by organisation size  
 

 

Figure 53 ς Future work outlook by organisation size 

 

 

Figure 54 ς Staff satisfaction by organisation size 
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Figure 55 ς Staff turnover rate by organisation size 

 

 

Figure 56 ς Training investment by organisation size  
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Discussion 

The detailed results above provide a plethora of data to reflect on.  In this discussion we focus on the high-

level trends present in the data, reflect on why we might be seeing the trends and/or where data might be 

conflicting. 

To help understand the trends within the data and to better understand the behaviour of the sector we 

have grouped the various risk factors presented in the questions into two broad categories:   

Internal risks:  risks that a contractor has a significant degree of control over, including labour/skills 

availability, staff/team experience, site management, staff morale, demands from other projects, project 

management (head contractors), health and safety incidents. 

External risks:  risks that a contractor has a lesser degree of control over, including client changing their 

mind, design flaws, council and other inspections, material defects, delayed payment from client, project 

complexity.  For subcontractors this also includes project management. 

In addition, in this section we refer to organisation health which generally includes cashflow, staff 

satisfaction, staff turnover, and forward work outlook.  

Overall sector 
The data demonstrates some general trends around how the construction sector is managing risks.  First, 

the risk factors that reportedly caused the most delays, errors, and impacts on productivity tended to be 

external risks, such as the client changing their mind; council and other inspections, and design flaws and 

inadequacies.  Some internal capabilities such as communication, project team experience, project 

management, and staff morale appeared to be important in reducing errors and increasing productivity, 

but they are less prominent. 

If delays occurred during construction, organisations indicated they would most likely manage the delay 

internally ς by working harder, working longer (overtime) or by revising methods and innovating.  They are 

less likely to seek variations, add subcontractors, or do nothing. 

There are a number of ways to interpret these results.  The results could reflect the nature of the 

construction sector ς ŀƴŘ ǘƘŜ ǊƻƭŜ ƻŦ ŎƻƴǘǊŀŎǘƻǊǎ ŀǎ ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊǎ ŀƴŘ ǘƘŜ Ŧƛƴŀƭ ΨǊƛǎƪ ōŜŀǊŜǊǎΩ ƻƴ many 

projects.  It could also reflect a cognitive bias of respondents towards risk they have little control over vs 

the internal risk that they can control (actor observer bias).  This is an area worth further exploration. 

The majority of respondents indicated that they would increase their standard margins on projects that 

were complex (3-4%), or where there was low confidence in the client2 and/or no risk sharing (2-3%): all 

external risks.  Conversely, margins were most likely to be reduced due to organisational health such as 

weak forward workflow (1-2%) or cashflow (<1%).  While not asked in the survey specifically (due to survey 

length) some respondents indicated that contract type (e.g. lump sum or measure and value) would impact 

the contingency/margin that was included in a project price.   

 

2 One survey respondent also noted they would adjust for not just a difficult client but a difficult engineer. 
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The results demonstrate that contractors are willing to increase margins where there are significant risks, 

an emerging trend reported in other industry reports (BDO, 2019).  They also demonstrate that contractors 

are willing to reduce costs to bring work in the door.  This was identified during the interview stage of this 

project (Chang-Richards et al., 2019).  The willingness to reduce margins is a concern, as this lessens an 

orgaƴƛǎŀǘƛƻƴǎΩ ŎŀǇŀŎƛǘȅ ǘƻ ŎƻǇŜ ǿƛǘƘ Ǌƛǎƪǎ ŘǳǊƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘΦ 

The data showed no relationship between risk maturity and margin adjustment.  That is, it does not appear 

that organisations who manage risk more effectively, price projects differently to those thŀǘ ŘƻƴΩǘΦ 

In general, organisations that scored higher on the risk maturity scale tended to perform better overall, 

including better cashflow and staff satisfaction.  Correspondingly they tended to report reduced frequency 

of delays on projects.  They reported less delays due to both external risks; as well as due to internal risks.  

Those with high risk maturity also indicated reduced frequency of errors due to lack of staff or low staff 

experience.   

Organisations scoring higher on the risk maturity scale also reported higher productivity gains in low risk 

situations, for example where there is good quality design, simple construction methods, high use of 

technology and reduced productivity losses on projects where there are bespoke or new construction 

methods.    

These results support our project hypothesis that there is a strong link between productivity and risk 

management.  Higher risk maturity contributes to less project delays and lower error rates, both of which 

contribute to higher productivity.  In addition, better overall organisation performance indicates there is a 

value case for investing effort into good risk management. 

Organisations were also asked about their resilience to disruption and crises.  The results showed a similar 

trend to risk maturity ς those that scored higher on the resilience scale reported less frequent project 

delays, less project errors, and higher productivity, regardless of the risk factors present.  They were also 

more likely to attribute productivity improvements to internal risk management strategies such as good 

communication, experienced staff, and good staff morale. 

As above, our hypothesis is supported that resilient organisations perform better.  Notably, compared with 

risk mature organisations, they are more aware of the relevance of internal, less tangible risk management 

processes for improving productivity (communication, staff morale etc). 

Horizontal and vertical contractors  
One of the hypotheses of this research was that the horizontal sector has a higher productivity and 

manages risk more effectively than the vertical sector.  While we were unable to explicitly ask questions 

ŀǊƻǳƴŘ ΨǊŜŀƭΩ ǇǊƻƧŜŎǘ ǇǊƻŘǳŎǘƛǾƛǘȅΣ ǊŜǎǇƻƴǎŜǎ ǘƻ ǉǳŜǎǘƛƻƴǎ ŀǊƻǳƴŘ ǇǊƻƧŜŎǘ ŘŜƭŀȅǎΣ errors, productivity, and 

project pricing indicate there are differences in risk behaviour between the two sectors. 

Vertical contractors indicated they were more vulnerable to delays from council and other inspections.  

Horizontal contractors indicated they experience more and longer delays related to 1) external risks (design 

flaws) and 2) internal risks (demands from other projects, labour/skills shortages and poor project/site 

management, H&S, equipment failure). Apart from council inspections, horizontal contractors tend to also 

experience longer delays.   

Horizontal contractors were also more likely to note internal risks as key contributors to project errors, 

including poor communication, congestion on site, poor project management, cost-cutting, and lack of 

staff.   
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!ǎ ǿŜ ǿŜǊŜ ǳƴŀōƭŜ ǘƻ ŎƻƭƭŜŎǘ Řŀǘŀ ƻƴ ǘƘŜ ΨŀŎǘǳŀƭΩ ƴǳƳōŜǊ ƻǊ ǊŀǘŜ ƻŦ ŜǊǊƻǊǎ ƛƴ ŀ ǇǊƻƧŜŎǘ ōŜǘǿŜŜƴ ƘƻǊƛȊƻƴǘŀƭ 

and vertical contractors, we need to interpret this data carefully.  The data could either be saying that the 

horizontal contractor sector experiences more challenges with internal risks, or that the sector is more 

aware that these factors contribute to project errors.  This is an area that requires further investigation. 

Vertical contractors indicated their productivity is more sensitive to risk factors than the horizontal sector.  

±ŜǊǘƛŎŀƭ ŎƻƴǘǊŀŎǘƻǊǎΩ ǇǊƻŘǳŎǘƛǾƛǘȅ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƳǇŀŎǘŜŘ ōȅ мύ ŜȄǘŜǊƴŀƭ Ǌƛǎƪǎ όǉǳŀƭƛǘȅ ƻŦ ŘŜǎƛƎƴΣ ǇǊƻƧŜŎǘ 

deadline, construction methods, project complexity) and 2) internal risks (number of errors made/rework 

required).   

As with the above, careful interpretation of the data is important.  These results could be reflecting the 

challenging and at times complex nature of vertical construction.  It could also be indicating that the sector 

is focussed on risks that they have little control over (actor observer bias), rather than internal practices.  

This is another area worth exploring further. 

It is well established that, in general, margins used by horizontal contractors are higher than those used in 

the vertical construction sector (BDO, 2019).  Our survey also found this with horizontal and vertical 

contractors indicating 13% and 11% margin respectively.  Our data also demonstrated that horizontal 

contractors are more likely to adjust their margins for 1) competition for project, 2) organisational position 

(forward workflow, cashflow, project duration), 3) internal risks (project team experience), and 4) external 

risks (risk sharing, confidence in client, and involvement in design). 

These results indicate that the horizontal construction sector has a slightly higher tendency towards risk-

based pricing.  This could be due to accepted practice of culture of the sector or it could be influenced by 

clients/contractual arrangements.   

There was no statistically significant difference between the risk maturity and resilience scores of the 

horizontal and vertical contractors.  

Overall compared to vertical contractors, it appears horizontal contractors are more nuanced in their 

consideration of risk, in particular how it impacts errors and how they price risk into projects.  They are 

aware of both internal and external risk factors.  That said, it also appears that vertical contractors do have 

significant external risks in their projects that are significantly impacting their productivity and timeliness. 

Head and subcontractors 
The survey sample had a relatively low number of respondents identifying as subcontractors.  As for 

horizontal and vertical, there were no statistically significant difference between the risk and resilience 

maturity of the two groups.  However, there were some patterns within the data that indicated a difference 

in approach to managing risk.   

Subcontractors appeared to be more significantly impacted by project delays, experiencing more frequent 

and longer delays. In particular, they were impacted by external risks such as delayed payments.  Poor 

project management also emerged as a significant source of delay.  It is likely that when subcontractors 

answered this question, they were referring to project management of head contractors rather than their 

own project management, however, this is unclear.  Subcontractors also indicated a less positive forward 

workflow than head contractors. 

Subcontractors were more likely to identify errors caused by 1) internal risks (inexperienced staff and 

morale), and 2) external risks (congestion on site, project management and cost-cutting).  Head contractors 
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indicated more variation in productivity than subcontractors, particularly where there are internal risks 

(such and poor communication, fatigued team, low staff morale), although the difference is not significant. 

Subcontractors tend to adjust their project pricing less than head contractors.  Head contractors adjust 

more for internal risks such as inexperienced/weak project team and organisational health (poor cashflow). 

Overall, this data reflects an underlying understanding in the sector that risk is passed down the supply 

chain and subcontractors bear the brunt of the risk.  Here risk manifests in delays and errors caused by 

(amongst other things) poor project management.  Despite this, subcontractors are much less likely to 

ŀŘƧǳǎǘ ǘƘŜƛǊ ƳŀǊƎƛƴǎ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ Ǌƛǎƪ όǿƘƛŎƘ ŀŎŎƻǊŘƛƴƎ ǘƻ ƻǳǊ Řŀǘŀ ŀǊŜ ǎƛƳƛƭŀǊ ǘƻ ƘŜŀŘ ŎƻƴǘǊŀŎǘƻǊǎΩ 

margins).  

Size of organisation 
Generally, our data showed that large organisations are more impacted by project delays; both in 

frequency and duration.  Large organisations were also more likely to indicate risk factors contributed more 

significantly to project errors and productivity.  

Compared to small organisations, large organisations tend to adjust their margin more for risk factors but 

have a lower typical margin than small organisations.  Notably, smaller organisations indicated they would 

increase their margin, when large organisations would decrease theirs: including for projects with risk 

sharing, where there is strong competition for projects, low project complexity.  

Large organisations tended to score higher on both the risk maturity and resilience scale.   

97% of construction companies are small organisations.  And this data indicates that small organisations are 

less nuanced in how they perceive and manage risk.  It also, arguably, shows they are not as significantly 

affected by risk.  Although without objective data on productivity this is difficult to say definitively.  

Limitations 
Generally, our survey sample included a representative range of construction businesses by size.  The low 

number of respondents who identified as subcontractors and horizontal contractors, reduces confidence in 

the sector group observations in the report.  The data provided a number of statistically significant insights 

which is encouraging; however, results should be read with the response rate in mind. 

The nature of the survey, and inability to connect subjective survey responses to more objective measures 

ŀǊƻǳƴŘ ǇǊƻƧŜŎǘ ŜǊǊƻǊǎ ŀƴŘ ŘŜƭŀȅǎ ƳŜŀƴǎ ǿŜ ŀǊŜ ǊŜƭȅƛƴƎ ƻƴ ǊŜǎǇƻƴŘŜƴǘǎΩ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴǎΣ ǇŜǊŎŜǇǘƛƻƴǎ ŀƴŘ 

experiences when answering the questions.  For example, when respondents are answering questions 

about how significantly a particular risk factor affects project errors or productivity, then their answers will 

be relative to their (often near-term) experience (availability bias).  As noted above, horizontal contractors 

tended to identify more internal risks, than vertical contractors.  This could be reflecting a greater 

understanding of risk factors, rather than actual risk factors.   

Similarly, the risk maturity and resilience questions rely on an honest assessment and reflection of an 

ƻǊƎŀƴƛǎŀǘƛƻƴǎΩ ŎŀǇŀōƛƭƛǘȅΦ  Lǘ ƛǎ ǇƻǎǎƛōƭŜ some participants inflated their answers.  That said, participants 

were offered a personalised report based on their responses to these questions.  The reports included 

advice on how to improve risk and resilience.  It is hoped that this would have improved the level of 

honesty in the responses for those who requested a report.  Using techniques beyond self-assessment to 

collect data on organisational culture, behaviour, and even performance, would be significantly more 

resource intensive. 
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We are aware that the pricing questions caused a challenge for some respondents.  A number of 

participants either did not complete or dropped out of the survey at the pricing questions (use of 

contingency and margin adjustment questions).  While we do not know the exact reason for this, there 

were a number of free text comments that expressed confusion over the questions and frustration that the 

questions did not allow for other non-price mechanisƳǎ ŦƻǊ ǇǊƛŎƛƴƎ ǊƛǎƪΣ ŦƻǊ ŜȄŀƳǇƭŜ ΨǘŀƎƎƛƴƎ ǘƘŜ Ǌƛǎƪ ƻǳǘΩ ƻǊ 

using a provisional sum. 

άhƴ ŀ ǘȅǇƛŎŀƭ ǇǊƻƧŜŎǘ ǿŜ ŀǎǎŜǎǎ ŜŀŎƘ ƻŦ ǘƘŜ Ǌƛǎƪǎ ƛŘŜƴǘƛŦƛŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǇǊƛŎƛƴƎ ǇŜǊƛƻŘ ŀƴŘ ǘƘŜƴ 

assess contingency or risk ownership based on that.  The answer is not always to adjust price via 

contingency or margin - it may be to not accept the risk and tag it out or use some other 

commercial tool to share the risk the best way (e.g. provisional sum).  Your question does not allow 

for these other non-price methods of dealiƴƎ ǿƛǘƘ ǊƛǎƪΦέ 

Other respondents did not understand why you would change the margin: 

ά²Ŝ ŀƭǿŀȅǎ ǇǊƛŎŜ ŜŀŎƘ Ƨƻō ǿƛǘƘ ǘƘŜ ŜȄŀŎǘ ǎŀƳŜ ƳŜǘƘƻŘΦ  ²ƛǘƘ ƻǇŜƴ ōƻƻƪ ǘǊŀƴǎǇŀǊŜƴŎȅ ǎƻ ƴƻ ǊƻƻƳ 

ǘƻ ŀŘƧǳǎǘ ǇǊƛŎƛƴƎΦέ 

άaŀǊƎƛƴ ǎƘƻǳƭŘƴϥǘ ŎƘŀƴƎŜΦΦΦtǊƛŎŜ ŜŀŎƘ Ƨƻō ŀŎŎƻǊŘƛƴƎƭȅ ǿƛǘƘ ŀ ǇǊƻŦƛǘŀōƭŜ ƳŀǊƎƛƴέ 

The pilot of the survey did not identify this question as problem, we were and are aware that the sector is 

not consistent in its use of contingencies and margin adjustments.  While the pricing questions have 

provided useful insight, we note that interpretation of the question may have varied. 

Application to sector model 
The results from this survey will be used to inform RiskFlow, a systems dynamics model of the construction 

sector being built by the research team.  In particular the relationships between external risk factors and 

project delays, errors, productivity and project pricing will become inputs into RiskFlow.  Organisations in 

RiskFlow will also be characterised by their risk maturity and their ability to manage internal risks.  Through 

the dynamic feedback loops embedded within RiskFlow, these organisational characteristics in turn will 

affect the number and nature of project delays, errors, productivity and project pricing. 

To mitigate some of the survey limitations discussed above, we will use an expert elicitation process to 

review, validate, and supplement the survey results before they are integrated into model.  
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Appendix 1: Survey questions 
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