








 

From the data collected, it appears that the amount of complexity arising from the Soft Systems areas is significant. 
Nine Soft Systems elements are sufficiently complex to be rated at the “Organisationally Complex” level. This means 
that on these dimensions Defence projects have an complexity that will match the most difficult managed by most 
non-Defence organisations in Australia in any given year.

Exhibit 6, below, illustrates the relative importance of the 24 factors used in evaluating complexity used by Helms-
man, and the preponderance of Soft Systems in the higher scoring areas.

                               Exhibit 6: The importance of Soft Systems in Defence Projects

Indications are that the Soft System Complexity currently inherent in Defence Projects will increase by one additional 
level of complexity. This is created by increased ambiguity, more networking, more automation,  increased opera-
tional tempos and the ongoing Government commitment to local involvement in capability production. 

This is demonstrated in Exhibit 7 below.

                          Exhibit 7: The complexity of “Soft System” issues shows an increase over time.
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Helmsman also captured a perspective on the performance of each of the projects reviewed. This perspective was 
based on the information provided by the project team members interviewed. Helmsman captured whether, in the 
team members perspective, the project was late, over budget, not delivering the required outcome, and if there 
was any reputation issues arising from the project. This information was then used to correlate between the factors 
used to measure complexity and the performance of the project

Helmsman identified significant correlation between some complexity factors and project performance. The cor-
relation is illustrated in Exhibit 8, below.

                              Exhibit 8: Correlation between performance and Helmsman complexity factors

The four complexity factors with the highest impact on project performance are:

Team experience
Team experience is strongly correlated with performance. The higher  the team evaluates their experience, the 
more likely a project will have good performance. The lower the evaluation, the more likely the project will fail to 
perform. 

Time, cost and capability criticality
The Helmsman factor evaluates time, cost and capability criticality in terms of how tight are these constraints. 
The evaluation is based on the criticality of these constraints, with physical, political and similar constraints being 
more meaningful to teams then arbitrary targets. It was an unexpected finding to identify that the more critical 
the constraint, the more likely the project would be successful. That is, the more critical the targets, the better the 
performance.

Approach uncertainty
Approach uncertainty is based on the teams belief that the approach (or plan) to deliver the project was obvious 
and straight forward, and remained that way. The higher the level of ambiguity, the lower the project performance.

System complexity
As technical systems become more complex, project performance reduces. This factor incorporates both system 
complexity, and the stage of development of the technology.
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Finding 4: “Some complexity is self inflicted through decisions made by Defence, Government Policy and sector 
approaches”

During the interviews, a number of project managers and observers indicated that some of the complexity that was 
created appeared to be a result of sector specific policy and decisions that created additional complexity. Helmsman 
identified early that some of these themes caused complexity that were not present in other sectors. Helmsman un-
dertook a qualitative assessment to evaluate the importance of these themes in creating increased complexity and 
the impact on project performance.

Helmsman identified the themes below which were used for the evaluation (Table 4):

                    Table 4: Themes evaluated by Helmsman during the complexity review

1)  Local Manufacture

The Government has a policy of local manufacture, which results in many projects creating local manufacturing ca-
pability to deliver the capability platforms. The project complexity is increased as a result, in many cases quite signifi-
cantly. Helmsman evaluated the level of local manufacture from: no local manufacturing, through local modification 
of simple systems up to major manufacturing of very large and complex units, with the systems locally integrated 
and assembled. 

2)  Technology Maturity Issues

A number of projects indicated that Australia had taken on development challenges for solutions that more other 
defence forces had either given up on or had failed to deliver. While most observers interviewed understood the 
need to invest in solutions that would stand the test of time (in some cases a considerable life span), a number of 
projects raised concerns that the complexity was so high that the project was placed at risk of never delivering the 
required capability, and failing to work. Some projects had to re-architect the solution midway into development at 
considerable expense and delay. 

Helmsman evaluated the state of the projects’ technology maturity from: a low score for systems that were “off the 
shelf” being available off existing production lines and being in service with other organisations; through early in 
type, first of type, developmental, leading edge and bleeding edge (other organisation are struggling to deliver such 
systems)

Theme Description Low Scoring examples High Scoring Examples

Local Manufacture Is the project required to create a local production 
capability when of f  shore exists?

C17, Heavy Torp, Light Torp, 
Super Hornet, JSF

ARH, MRH, AWD, LHD, Collins, FFG, 
Wedgetail

Maturity of  Technology Is the technology leading or bleeding edge? C17, M113, MRTT, Super 
Hornet

ASMD, Hydrographics Database, 
Wedgetail, Vigilare, Collins, Light 
Weight Torp

Application of OTS to 
immature technology

Applying traditional acquisition approaches for  perceived 
“Of f  the Shelf ” solutions, later found be inappropriate C17, MRTT, Super Hornet ARH, MRH, JP129, Light Torp, M113

Acceptance Failure? Does a project get delivered to specif ication, used, but not 
accepted? C17, SATCOM FFG, ARH, Hydrographic Ships

Origin of  technology –
US Was the core solution and design US based, or sourced? N/A

SATCOM, Replacement Combat
System, Wedgetail, C17, Super 
Hornet

Origin of  technology -
Europe

Was the core solution and design European based, or 
sourced? N/A ARH, AWD, MRTT, MRH, LHD, 

Collins, Light Weight Torpedo

Origin of  technology -
Australia

Was the core solution and design Australian based, or 
sourced? N/A FFG, Hydrographic Ship,  AMDS

Level of  Customisation How much has an Of f  the Shelf  system been changed? C17, SATCOM, Light Weight 
Torp, Heavy Torp, M113, ARH, Collins, JP129

Joint Development MOU
with USA

Has this project engaged in a Joint Development MOU for 
US systems Wedgetail, Superhornet Heavy Torpedo, Replacement Combat

System, SATCOM, JSF

System of  Systems Is the project expected to deliver but not set up to deliver 
all the inputs to capability? Wedgetail, JSF ARH, MRH90



3)  Usage of “off the shelf”  project methods and approaches to development projects

A number of projects started with the assumption that as a product was being offered as an existing design by a sup-
plier, that the product was “Off the Shelf”. The approach that was then applied assumed that the product could move 
into mass production immediately. Helmsman believes that true “Off the Shelf” approaches can only be used if the 
products have achieved a high volume production rate and are in service in significant numbers in military service, 
and will only have limited customisation to fit local regulatory requirements. 

All other projects need to assume that high levels of testing and evaluation will be required for testing and acceptance 
given the ADF regulatory environment.  Helmsman believes that some of the highest complexity added to projects 
was that created by “First of Type”  or “Early in Type” products being treated as “Off the Shelf”. The unplanned need 
for substantial certification, systems integration, design and modification created addition complexity in stakeholder 
management, cultural clashes and journey complexity.

4)  Origin of product

During the data capture stage of the review, a potential issue around source of product appeared. Helmsman heard 
a number of concerns that the source of technology had a bearing on project complexity. Subsequent analysis shows 
that there is some difference in complexity between source of technologies, and also some implications for project 
performance. There is a significant challenge for local operations, inherent in the increasing complexity, to achieve 
similar capability as off shore operations have developed over time.  
 
5)  End User Acceptance

As a result of discussions with a number of project managers and others involved with project delivery, as well as 
specific issues raised in project reviews, Helmsman made determinations to identify if the projects had faced issues 
as a result of projects struggling to get acceptance from the end user, even when the DMO had concluded that the 
project had achieved its contractual and capability targets. 

Helmsman evaluated and scored the sample project set from: a low score based on no acceptance issue, through 
acceptance issues due to sociological acceptance and the highest scores for end user expectations not being meet 
resulting in lack of acceptance (and with the asset being used in operations by the end users).

6)  Level of customisation

A concern was raised across the project community that excessive customisation was being done to “Off the Shelf” 
systems. Helmsman completed an evaluation to establish if high levels of customisation was increasing complexity 
and having an effect on project performance. Helmsman scored the projects across dimensions relating to the size of 
the systems modified (small, medium, large and very large systems), and number of systems modified. Systems that 
were intentionally developmental were removed from the analysis. The results show significant correlation between 
customisation , complexity and project performance.

7)  Joint Development MOU with the USA

Once a reasonable sample size was completed, an additional theme began to emerge. A number of more recent 
projects had been structured around a joint development MOU approach with US government entities. These 
projects appeared to have similar complexity and performance characteristics. The analysis appears to demonstrate 
that the usage of Joint Development MOU’s with the USA appears to reduce complexity and improve performance, 
but the reasons for this were not investigated.



The results of the analysis are demonstrated in Exhibit 9 and Exhibit 10 below.

                   
                                Exhibit 9: Importance of the Themes evaluated for complexity and performance

                               Exhibit 10: Correlation between themes and project performance
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                               Projects from the review



Other factors were identified, but not evaluated

8)  Planning vs. Schedules

A number of projects had “left to right” schedules of considerable complexity, that is the projects created detailed 
schedules based on what was in front of them from today (left) to the future (right). In these projects, considerable 
effort had been taken to create detailed tasks and assignments. Key milestones and subsidiary milestone had been 
captured and implemented into tracking systems such as OPP.  What was often missing was a clear plan to achieve 
the target dates and results. These “right to left” (developed from the end dates backwards) plans are executive and 
project director level tools that create focus on the “long pole in the tent” activities, that if not delivered on time 
cause the project to slip. These strategic plans also manage the complexity inherent in complex journeys to a level 
that allows project directors to hold the team accountable. Helmsman was surprised by the number of projects that 
had limited clarity on the key drivers of the project, but were trying to manage the project through detailed process 
management.

9)  Scope Control

A number of projects raised concerns about the pressure created by the need to satisfy the military chain of com-
mand when senior leaders indicated dissatisfaction with the scope, solution or timing of project deliverables. Project 
managers felt extreme pressure to deliver the changes requested by the leadership. For many project members they 
lacked clarity about how to manage the tension between the military chain of command needs and the role to de-
liver against defined contracts and commitments.

While these issues capture some of the self inflicted complexity, additional work would be required to identify if all 
sources of complexity are intrinsic to the capability needed, or were added as a result of Defence or Government 
decisions and constraints.
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Finding 5: “The Helmsman complexity scale and the Defence complexity measure (Project Acquisition Category 
ACAT) align well”

An analysis of the correlation between project scores as assigned by Helmsman and ACAT scores as assigned by De-
fence shows that for many projects the correlation is high. Some projects have a higher ACAT score then the Helms-
man score would assign, in many cases this may be due to the size of the budget assigned to the project. In other 
cases projects have a ACAT lower score then the Helmsman scale would expect. The correlation is shown below in 
Exhibit 11.

                 Exhibit 11: Comparison between the Helmsman scale and the Defence ACAT score
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The Helmsman Institute  

Conclusion

The Helmsman review of the Defence Project Portfolio has identified that the Department undertakes projects of the 
highest complexity in Australia. Not only are the projects of the highest complexity, Defence has a numerically higher 
number of complex projects then other organisations in Australia. This level of complexity is expected to at least re-
main the same, and is highly likely to increase. What is troubling is that some of the areas that create complexity are 
areas of Soft Systems complexity, an area that has not traditionally been an area of focus in the Defence sector. 

In addition to the inherent complexity created by the need to fulfil the Defence forces capability requirements, a 
number of projects seem to have additional complexity that has been added through decisions and constraints cre-
ated by the Defence Department or Government policy decisions.



reating a comparitive sample:

The majority of the projects that are contained in the Helmsman database have been captured through previous 
Helmsman reviews of an organisations project portfolio. As the DMO has more then four hundred projects that are 
tracked, the expense and time to evaluate all the projects would be excessive, and not necessarily meaningful. 

The other reviews that Helmsman has completed faced similar constraints, and in all cases, a subset of projects was 
selected. In all cases, the projects that were selected were the projects with overview by the top two or three layers 
of management. That is, unless a project was of concern for the senior management team, it is typically not evalu-
ated.

For the review of the Defence projects, Helmsman worked with Senior management at the DMO  to identify a rep-
resentative sample that had the same characteristics as the projects evaluated in previous reviews. As is shown in 
Exhibit 12, the projects selected all came from the top 100 in terms of financial value, and the top 30 in terms of value 
was strongly represented, but a number of projects with less financial size were selected as financial value does not 
neccessarily indicate complexity.

                           
                             Exhibit 12:Project selection from the DMO portfolio
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elmsman created the complexity analysis used to evaluate the Defence Project Portfolio from work across 
multiple sectors. This work has produced a “Helmsman Complexity Scale” measure that is underpinned by 

scientific and analytical rigour.

This scale ranges from 1 to 10, and is designed to mimic the Richter Earthquake scale in terms of significance.

                    

                                                       Table 5: The Helmsman Complexity Scale 

The scale is derived from underlying complexity data which is normalised through forced ranking to ensure that all 
sectors can be properly compared. The model is part of the over arching Helmsman Project Success Framework. 
This Framework looks at three critical disciplines that need to be in alignment in an organisation for projects to be 
consistently successfully delivered.

The Helmsman Institute  

H

The Helmsman Scale

Helmsman
Scale

Level  Project Characteristics Examples

     < 4	
Minor/
Micro

One person may be full time, desig-
nated team	

Build new custom home

4     -    5	
Organisa-
tionally 
Simple

Often performed by professional 
project teams on regular basis

Product maintenance and competi-
tive enhancements to ongoing busi-
ness operations

5      -  6	
Organisa-
tionally 
Normal 

Standard core projects in the top 
50-100 organisations	

Regulatory, environmental, business 
upgrades.             
GST, Y2K, Clean fuels

6     -  7	
Organisa-
tionally 

Complex

Most complex projects commonly 
undertaken across the top 50-100 
organisations	

Merger integration, core system 
replacement.
A380 introduction

7    -   8
 Nationally 
Complex

Most complex projects commonly 
undertaken in the Nation	

BHP Olympic dam, Broadband 
Rollout 
Some defence projects

8    -   9	
Nationally 
significant

Creates significant impact on na-
tional economy

Snowy river scheme, Olympics, Col-
lins

9   -  10
Interna-

tional
Significant multi-national project

Hadron Collider, Apollo, Joint Strike 
Fighter, BASEL II

10.0 +	  Global
No truly global project has yet 
been executed	

Joint Global Warming project



This framework is illustrated in Exhibit 13 below.

                                       Exhibit 13. The Helmsman Project Success Triangle

The factors that are used to evaluate a projects complexity are calculated and weighted in five main areas:

1) Context Complexity
2) Sociological Complexity (human impact)
3) Ambiguity
4) Technical Challenge
5) Project Management Challenge

Context Complexity looks at the complexity of the leadership and political environment faced by the project. 
That is, how many key stakeholder communities need to be managed for project success, what are there expec-
tations, and how aligned is the stakeholder leadership. 

Sociological Complexity evaluates how deep the sociological change will be for the recipients of the project and 
how large the recipient group is. Large groups of people who have to undergo deep cultural change creates one 
of the more difficult issues to deal with in project performance due to the emergent understanding of how to 
deal with these issues.

Ambiguity creates complexity as decisions need to be defined, decision makers engaged and considerable effort 
expended in clarifying and defining areas that lack ambiguity. Helmsman measures ambiguity across two core 
areas. Approach uncertainty arisies when the approach and method needed to execute the project is unclear. 
Design uncertainty arises when the requirements, definition or design are unclear.

The Technical challenge faced by a project is often given the most attention, athough it is often  not the most 
critical driver of complexity for the project. It is, however, a critical driver of complexity. Helmsman measures 
technical complexity by looking at the definition, history of development and number of core sybsystems expect-
ed in the final solution. In addition the previous experience of sybsystem integration is evaluated to undestand 
the complexity challange of the systems integration required

Project Management complexity arises from the methods that are used to bring the project under control The 
areas evaluated here include areas such as contract complexity, risk sharing, schedule and project structure, sup-
plier complexity and external project interdependencies
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