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Executive Summary

Over the last decade, the Commonwealth, State and Local Government public sectors have been reduced considerably in size. This has resulted in a corresponding decrease in the number of specialists including engineers
 within the public sector. The loss of technical expertise in Australian governments increases the risk that contracts for engineering, information technology and other technical goods and services will not achieve government or taxpayer expectations. Consequently, governments need to adopt new approaches to ensure that they have access to the technical expertise required to be an informed buyer of technology. 

This publication focuses on improving government contracting, however the report's recommendations are equally applicable to both the public and private sectors. Likewise, while the study focuses on engineering expertise, its conclusions have application to other professional groups which provide subject matter expertise including health practitioners, lawyers, accountants, economists, scientists, information technology professionals, and urban planners.

The fundamental importance of having technical expertise was identified in the analysis of three recent disasters; the Royal Canberra Hospital implosion, the HMAS Westralia ship fire and the ESSO Longford explosion. The issue was also identified in the government report on the Collins class submarine contracting problems. From an engineering and public sector contracting perspective, there were a number of common factors which contributed to these disasters. These included government contracting staff lacking the necessary technical expertise to manage engineering contracts, and government staff not adequately assessing the engineering competencies of contractors and sub-contractors. For example, in analysing the 1997 Royal Canberra Hospital implosion which killed a spectator, the ACT Coroner found that the officers appointed by the government-owned project director, Totalcare, to manage the contractor were asked "to undertake a function well beyond their experience, qualifications and skills".
 

Having and utilising technical expertise is a pre-condition for being an informed buyer of engineering, information technology and other technical goods and services. It is crucial that buyers are well informed so that they are able to select and justify the option which offers best value for money; select and justify an innovative solution; reduce contractor risks by providing relevant technical details in tender documents; and prevent unscrupulous contractors taking advantage of the buyer's lack of knowledge.

Government purchasing guidelines emphasise the importance of being an informed buyer. This requires two distinct skill sets: contracting expertise and subject matter expertise. For engineering goods and services, the subject matter knowledge required is engineering technical expertise.

Access to technical expertise is becoming more of a critical issue for governments due to devolution of power, decentralisation of control, mega-contracts and increasing technological complexity. These changes are resulting in an increase in the decision making power of individual agencies and individual contract staff, an increase in the size of contracts, and hence a significant increase in the financial loss that can result from uninformed decisions.

While governments recognise the need to maintain and retain relevant expertise, changing conditions and contracting practice are often at odds with this objective. There are three areas of divergence often present between government contracting policy and practice. They are:

· loss of engineering expertise. Over the last decade there has been a 20% to 40% reduction in the number of engineers in the Commonwealth, State and Local government public sectors.

· focus on contract management skills to the detriment of technical expertise. In the late 1980s and early 1990s, the shortage of contracting expertise and the reasonable number of technical specialists meant that priority was rightly given to improving the contracting skills of technical specialists. However since the departure of many technical specialists, the focus on improving contracting skills has overlooked the growing problem of a decline in technical expertise. Both skills are essential to being an informed buyer.

· reduced guidance for contracting officers and removal of mandatory training for Commonwealth procurement officers. Changes in 1998 to the Commonwealth Purchasing Guidelines have resulted in a downgrading of mandatory procurement training and guidance for contracting officers.

For engineering, information technology and other technology contracts, different types and depths of technical expertise are required for each stage of the contracting process. For example in the first stage of a contract, which involves identifying the activity to be contracted, technical expertise is essential to rigorously identify the desired functional levels, performance levels and constraints; identify the full range of probable technical solutions; and advise on the risk, cost and functional/performance tradeoff of all options. When the project moves to developing the tender documents, technical expertise is essential to developing appropriate criteria so that a trade-off can be made between the functionality, performance, risk and cost of each proposal; and developing performance based, sophisticated tender evaluation criteria which encourage tenderers to offer innovative solutions.

Determining the appropriate level of technical expertise to be an informed buyer is a difficult value judgement. Another challenge facing agencies is the decision on whether the expertise should be in-house or contracted-in, and how to obtain and where appropriate, retain the expertise.

To assist agencies do this, the IEAust has developed a model which enables agencies to obtain and maintain the most cost effective level of technical expertise to be an informed buyer. The model was developed following extensive research including interviewing over 50 government and non-government contracting personnel and contractors.

The need for technical expertise does not necessitate that an engineer is the contract manager. The view that engineers must manage technical contracts as they are the only ones to understand technical issues does not advance the discussion. Nor does the counter argument that engineers who manage technical contracts always strive for gold-plated solutions encourage a new approach to the issue. The discussion needs to move past these stereotypes to recognise that both contract skills and technical skills must be bought to bear in all contracts and this is the only way to maximise value for money.

Similarly the debate on where it is best for government to obtain technical expertise — either in-house or to contract it in — is not productive. The critical issue is not where it is located, but how the government is guaranteed access to it when it is needed.

This study makes the following recommendations so that government can be an informed buyer of technology.

Recommendation 1

Government agencies should explicitly recognise that both contract management and technical expertise are essential for the procurement of engineering, information technology and other technical goods and services.

Recommendation 2

Government agencies should ensure that they have access to the appropriate level of technical expertise so they can be an informed buyer of engineering, information technology and other technical goods and services.

Recommendation 3

Government agencies should employ the following model to ensure they have access to the appropriate level of technical expertise in the most cost-effective manner.

	1 Examine the good or service to be procured to determine the level of technical expertise required to be an informed buyer



	ß

	2 Evaluate the relevant existing level of in-house and external technical expertise available



	ß

	3 Undertake a cost benefit analysis of in-house versus contracted-in expertise at each stage of the contracting process



	ß

	4 Obtain and where appropriate, retain the required expertise




Recommendation 4

If a government agency decides that the most cost-effective way of accessing technical expertise is to have it in-house, the agency must develop a plan for the on-going retention of that expertise. The plan can incorporate a variety of techniques including:

· maintaining a critical mass of in-house work by performing critical aspects of contracting activities in-house,

· temporary placement of public sector staff with relevant private sector organisations,

· working jointly with contractors on critical areas, 

· organising regular meetings and reviewing reports about critical issues with the contractor,

· paying appropriate remuneration which reflects market demand to get the required expertise, and

· working towards offering a challenging and rewarding workplace to reduce attrition.

Recommendation 5

If a government agency decides that contracting-in is the most cost-effective way of accessing technical expertise, the agency should explore all contracting-in options to select the most cost effective method or methods. Options include:

· contracting a consultant to supply both technical and contracting expertise, and to act on behalf of the agency in defining the agency's needs, drafting the contract and procuring the good or service,

· selecting a number of professional service providers (PSPs) that could undertake the work and developing administrative processes to allow contract staff to engage any of them with minimal paperwork,

· after awarding the contract to the winning tenderer, commissioning an unsuccessful tenderer or an above the line
 contractor to monitor the winning tenderer,

· utilising suitable industry personnel via agreements with relevant industry organisations to work on projects which offer no conflict of interest, and

· utilising recently retired experts.

Recommendation 6

Far greater attention and resources should be given to value for money, risk management and life cycle costing during the procurement of engineering, information technology and other technical goods and services.

1
Introduction

Public sector procurement of engineering goods and services has changed considerably over the last few decades. In the past, government employed sufficient engineering resources to undertake major engineering projects with little private sector involvement.
 xe "Public Sector:number of engineers"

xe "professional engineer:number of engineers"However due to compulsory contracting out, competition policy, and privatisation coupled with the downsizing of the public sector, the public sector is increasingly reliant on the private sector for technical expertise. xe "Public Sector:downsizing"
Given these changes and the enormous government expenditure on engineering, information technology and other technical goods and services, it is timely to investigate if the level of engineering expertise within the public sector is sufficient to ensure maximum value for money in government engineering contracts. As Australian governments spend around $45 billion a year on goods and services
 xe "Public Sector:expenditure"and a good proportion of this contains complex engineering inputs, a small gain in contract efficiency and effectiveness can result in significant improved public sector contracting outcomes and considerable national benefit. Although no exact annual expenditure figures are available for engineering goods and services, an indication of the sector's size is illustrated by the fact that about $9.8 billion
 is spent on engineering construction activity, and about $500 million annually on engineering and management services in the non-defence area.
 xe "Public Sector:engineering expenditure"In 1997-98, Defence's total expenditure was $10.9 billion of which $2.4 billion was spent on major equipment acquisition projects.
 Nearly all of these contain a significant engineering component. xe "Defence:expenditure"
Examples of engineering goods and services include: xe "engineering goods and services:defination"
•
technical engineering and management services, such as environmental impact assessments, energy management, asset management and software development,

•
technical regulatory advice, such as market access to electricity grids, and product safety,

•
buildings and infrastructure construction, such as roads, bridges, airports, ports, railways, water supply systems, and telecommunications networks,

•
equipment purchases, such as computer hardware and software, defence equipment and communications equipment, and

•
policy advice, such as on spectrum management, urban planning and transport planning.

This report was undertaken in three stages. The first stage involved a literature review of government, public administration and general publications on contracting. The second stage consisted of 50 interviews with those involved in public sector contracting of engineering goods and services. These people came from both the public and private sector. The final stage involved synthesising the gathered information to identify:

•
the appropriate level of engineering expertise required to be an informed buyer,

•
the type of engineering expertise required to develop and manage each stage of an engineering contract,

•
the options available to the public sector to obtain the relevant engineering expertise,

•
the factors to consider in deriving the correct balance between in-house and contracted in expertise, and 

•
the opportunities to improve government procurement guidelines to ensure that agencies have the correct balance of engineering expertise and contracting expertise skills. xe "contracting:guidelines"
2
Engineering expertise in the public sector

2.1
Defining engineering expertise

For the purposes of this paper, synonyms of engineering expertise used includes; technical expertise, specialist advice, specialist knowledge, engineering expertise and engineering subject matter expertise. xe "engineering expertise:defination"
Defining engineering expertise is extremely difficult. The reasons for this includes that expertise is relative to a particular activity or situation, it varies with time, and there are no generally accepted measurements of it. 

Generally expertise is evaluated by examining a person's experiences, competencies and education. All of these can provide some indication of the level of expertise but a value judgement, normally by a peer, is still required to determine if a person really has the required expertise.

Despite the inability to quantify engineering expertise, both government and the engineering profession use the term engineering expertise and the more generic technical expertise.

While there appears to be no adequate definition
 of technical expertise in government guidelines or engineering publications, xe "contracting:guidelines"a definition can be derived using the key characteristics of experienced professional engineers
. xe "professional engineer:defination"According to the IEAustxe "Institution of Engineers, Australia", a professional engineer needs to demonstrate the following attributes to be able to provide specialist advice. 

· Engineering knowledge derived from an IEAust accredited four year BEng course.

· Specialist technical knowledge as appropriate to the field of activity or practice.

· Knowledge of statutory requirements relevant and appropriate to the field of activity or practice.

· Knowledge derived from the IEAust publications: Code of Ethics, Environmental Principles and Towards Sustainable Engineering Practice.
· Exhibiting the following attributes and skills: exercising initiative, understanding, problem solving (including analysis and synthesis) and accepting an appropriate level of responsibility.

· Undertake programs of continuing professional development to ensure that their expertise keeps pace with current best practice.

During interviews, a number of different definitions of engineering expertise in procurement were offered. The focus of these definitions range from a purely technical to a broad contracting perspective. They included that engineering expertise in procurement is the:

· knowledge and experience of products and systems, including their level of performance, qualities, ergonomics, production costs and in-service costs, necessary for contracting, 

· ability to specify achievable technical outcomes in advance and then measure and assess those outcomes after the contractor has completed the contract, and

· technical engineering and science skills and knowledge plus skills in procurement, finances and contract management.

2.2
Public Sector Management reform and its impact on the number of technical experts

The New Public Sector Management reform xe "Public Sector Management reform"have had a significant impact on the number of engineers employed in the public sector over the last decade. The major reforms can be grouped together as either structural reform or internal reform. Table 1 identifies the reforms. xe "professional engineer:number of engineers"
	Structural reforms
	Internal reforms

	•
purchaser / provider splits

•
cross program approaches

•
contracting-in / out

•
outsourcing

•
commercialising

•
privatising
	•
benchmarkingxe "benchmarking"
•
quality programs

•
evaluation

•
total quality management

•
risk managementxe "risk management"
•
performance information


Table 1: Public sector reform

Of these reforms, the most significant for engineers have been competition policy, privatisation, contracting out and commercialisation.
 xe "competition policy"

xe "privatisation"

xe "contracting out"

xe "commercialisation"
One reform not identified above which has also had an impact is managerialism. Managerialism xe "managerialism"in the engineering context is predicated on the "...view in the bureaucracy that you do not need to have technical expertise to manage a technical function", according to APESMA's xe "Association of Professional Engineers, Scientists and Managers, Australia"evidence given to the 1995 Parliamentary inquiry, Public Business in the Public Interest: An inquiry into commercialisation in the Commonwealth Public Sector.
 xe "Public Business in the Public Interest"Applied to the procurement area, managerialism implies that generalists are capable of managing engineering contracts. 

The resulting reduction in the number of engineers employed by the public sector due to these reforms has been so significant that the engineering profession has coined the term de-engineering to describe it. 
 xe "de-engineering"
Evidence indicates that there has been a reduction of between 20% to 40% in the number of professional engineers in the Commonwealth, State and Local government public sectors between 1990 and 1999. xe "Public Sector:number of engineers" xe "professional engineer:number of engineers"The evidence is provided by analysing membership data from the IEAust, employment data from the Public 

Service and Merit Protection Commission (PSMPC), and information from several government agencies.

2.2.1
IEAust membership data

Table 2 and Graph 1 provides employment data on IEAust members from 1990 to 1998. xe "Institution of Engineers, Australia:number of members"
	IEAust membership details
	1990
	1993
	1994
	1995
	1998

	IEAust membership excluding students
	43591
	51866
	52885
	54176
	54240

	IEAust members who work in the public sector
	16739
	15560
	14887
	13815
	10748

	Percentage of IEAust members (excluding students) who work in the public sector
	38.4
	30.0
	28.2
	25.5
	19.8


Table 2: Work sector of employed IEAust members from 1990 to 1998
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Graph 1: Percentage of  employed IEAust members in the public sector from 1990 to 1998

The percentage of IEAust members who work in the public sector between 1990 and 1998 has decreased from 38.4% to 19.8%, a reduction of 48%. The number of IEAust members who work in the public sector have declined from 16,739 in 1990 to 10,745 in 1998, a reduction of 36%.xe "Public Sector:number of engineers"

xe "professional engineer:number of engineers" There are three uncertainties in these figures. Firstly, the surveying techniques between 1990 and 1998 changed. Secondly, the level of IEAust membership among engineers may have changed between 1990 and 1998. Thirdly, membership coverage in the public sector may have changed relative to the coverage in the private sector. The author considers that these uncertainties will not make a significant difference to the trend.

2.2.2
Employment data from the Public Service and Merit Protection Commission

xe "Public Service and Merit Protection Commission"Table 3 describes the number of APS professional officers (permanent) xe "Public Sector:professional officer numbers"over the last decade. This occupation category includes engineers but does not include legal or veterinary professionals.

	APS professional officers 
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	Numbers
	6830
	6740
	7087
	7364
	7422
	7366
	6539
	6398
	5954
	5201

	Percentage change
	0
	-1.3
	3.8
	7.8
	8.7
	7.8
	-4.3
	-6.3
	-12.8
	-23.8


Table 3: The change in the number of APS professional officers between 1989 and 1998
 

These figures indicate there has been a 24% decline in the number of professional officers employed by the public sector over the last 10 years.

There are three uncertainties in these figures. Firstly, the grade Professional Officers includes both engineering and non-engineering occupations. Non-engineering occupations including Inspector (Air Safety), Marine Surveyor, Librarian, Aboriginal Cadet and Research Scientist. Secondly, the mandatory qualification requirements of many positions have been removed over the last decade so it is possible for people to fill a Professional Officer (Engineering) position without having professional engineering qualifications. Thirdly, engineers are employed in positions which are not defined as Professional Officers. The author considers that these uncertainties makes it difficult to determine the actual reduction in the number of professional engineers however, Table 3 gives an indication they there has been a significant reduction in the last few years.

2.2.3
Employment information from several government agencies

Superficially, figures from other agencies appear to indicate that there has not been a reduction in the number of engineers in the Department of Defence.xe "Defence:number of engineers" For example, Table 4 shows that the number of Professional Officers in the Department of Defence was static between 1989 and 1998.xe "Public Sector:professional officers"

xe "professional engineer:number of engineers"
	APS professional officers in Defence
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	Numbers
	1662
	1705
	1784
	1802
	1717
	1701
	1726
	1761
	1735
	1662


Table 4: Professional officers in the Department of Defence between 1989 and 1998
 

However the figures do not tell the full story, according to Peter Cupitt, an engineer within the Department of Defence. xe "Cupitt, Peter" "The grouping of Professional Officer includes General Service Officers, so while the total number of Professional Officers appears not to have changed between 1989 and 1998, the number of engineers and scientists may have dropped considerable and General Service Officers increased", he said. "In addition, these figures fail to provide any details on the loss of military (uniformed) engineers. Some military engineers from all three Services are placed in the positions that require them to be 'informed buyers' in the Defence Acquisition Office (DAO) xe "Defence:Defence Acquisition Organisation"and In-Service acquisitions agencies, such as the Army Equipment Management Agency (AEMA).xe "Defence:Army Equipment Management Agency" These military engineers have suffered significant declines which has affected DAO quantity of technical expertise."
 xe "Public Sector:downsizing"

xe "Defence:number of engineers"

xe "Public Sector:number of engineers"

xe "professional engineer:number of engineers"
The situation in the ACT Department of Urban Services xe "Department of Urban Services (ACT)"is more clear cut. The prime function of this department is to deliver the full range of municipal services to the ACT community. Over the last few years, many services such as garbage removal and recycling has been outsourced. In addition, "local government infrastructure services such as road-building and maintenance and stormwater/drainage requiring specialist technical expertise has also been extensively contracted out".
 xe "asset management"

xe "engineering expertise:roads, bridges, stormwater""About 5 years ago there were about 100 Professional Officers and Senior Professional Officers employed in the ACT Department of Urban Services, according to Alan Toohey, ACT Branch Secretary, APESMA.
 xe "Public Sector:professional officers"

xe "Toohey, Alan"They were mainly employed in ACT Roads & Stormwater, ACT Waste, and Planning and Land Management (PALM). xe "Planning and Land Management (ACT)"Today there are about 30 POs and SPOs in these areas. During this period, these areas have only lost about 15% of their total staff numbers. This means that either a significant number of engineers have been lost or that many of the PO/SPOs have become reclassified as ASO/SO grades.
 xe "Public Sector:downsizing"

xe "Public Sector:number of engineers"

xe "professional engineer:number of engineers"
A similar situation has occurred in corporatised utilities. For example, SA Water xe "SA Water"has reduced its total workforce from approximately 3,500 people in 1992 to approximately 1,200 in 1999, according to Peter Damiani, Principal Engineer Water Supply Planning, SA Water.
 xe "Damiani, Peter""This downsizing has resulted in a proportionate reduction in the number of experienced engineers and technical personnel", he said. xe "Public Sector:downsizing"

xe "Public Sector:number of engineers"

xe "professional engineer:number of engineers"
3
Relationship between engineering expertise and being an informed buyer

3.1
Governments recognise the importance of being an informed buyer

xe "informed buyer:government recognition of importance"
As part of the reform of the public sector, governments have recognised the need to obtain and where appropriate, retain the skills to be an informed buyer. For example, "Agencies should consider strategies to maintain the critical skills needed to remain a smart customer"
, and "Defence must see that it has available the technical, financial and managerial expertise to be a smart buyer".
xe "Defence"
The requirement of being an informed buyer applies to all stages of the contract. In the publication produced by the Department of Finance and Administration xe "Department of Finance and Administration"called Competitive Tendering and Contracting: Guidance for managers, xe "Competitive Tendering and Contracting Guidance"it advises that "succession planning must continue throughout the life of the contract to ensure that the agency...maintains knowledge of the situation and can be an intelligent and informed buyer."

To be an informed buyer in government, two distinct skill sets are required: contracting expertise and subject matter expertise. xe "informed buyer:both contracting and engineering expertise"

xe "contracting:expertise defination"Contracting expertise includes functional skills of contract specification, negotiation, tender evaluation, contract management and performance evaluation, and generic skills such as interpersonal, project management, financial and legal skills. xe "engineering expertise"For engineering goods and services, the subject matter knowledge required is engineering and other specialist expertise. An illustration of this recognition can be seen in the statement from the Australian National Audit Office that, "The large amounts spent by Defence on acquiring weapons and the risks inherent in the acquisition process require well-developed acquisition management by experienced specialist acquisition staff".
xe "Australian National Audit Office"

xe "Defence:acquistion process"

xe "risk management"
3.2
Advantages of being an informed buyer

xe "informed buyer:benefits"
Advantages of being an informed buyer include:

· the ability to select and justify the option which offers best value for money over the life cycle, xe "life cycle costing"

xe "value for money"

xe "contracting:tender selection based on lowest upfront cost"
· the ability to select and justify an innovative solution, xe "innovation"
· the ability to challenge inappropriate variations claimed by a contractor, xe "variations"
· the ability to reduce risks and hedging, andxe "risk management"

xe "lack of expertise:hedging"
· as insurance against unscrupulous contractors taking advantage of a government agency's lack of knowledge.
 xe "lack of expertise"
The net result of being an informed buyer is the ability to purchase goods and services which offer the best value for money.

3.3
Relationship between technical expertise and an informed buyer

Various parliamentary inquiries and government guidelines have raised the importance of technical expertise in making informed decisions. xe "contracting:guidelines"
This is most clearly illustrated in the 1995 Joint Committee of Public Accounts report, Public Business in the Public Interest: An inquiry into commercialisation in the Commonwealth Public Sector. xe "Joint Committee of Public Accounts and Audit"

xe "Public Business in the Public Interest"Discussing the perceived lack of engineering and technology skills in the Federal Airport Corporation (FAC), xe "Federal Airport Corporation"the Association of Professional Engineers, Scientists and Managers Australia (APESMA) xe "Association of Professional Engineers, Scientists and Managers, Australia"stated at the inquiry that "...in the airports area the FAC is really the only buyer of airport design services in Australia at the moment. Therefore, our view would be that the Government should have some expertise in that area itself...how can the Government be an informed buyer of services if it does not have the expertise to properly assess the consultants and so on?"
 xe "informed buyer:industry recognition of importance"
The report concluded that:

The Committee believes that there has been insufficient awareness of the significant role played by expert technological information and opinion in reaching wise decisions. The Committee is extremely concerned at the effect of the public sector's loss of skills and the belief that generalists on their own can effectively manage technological operations. There is clearly a need for managers to keep a closer watch on the expertise available for carrying out core activities as agencies are commercialised.
 
This view has been incorporated into the PSMPC's guidelines, People and Performance in the APS: A guide for managers and staff, which states that professional and technical capability is essential to high performance APS organisations.
 xe "informed buyer:government recognition of importance"

xe "Public Service and Merit Protection Commission"

xe "People and Performance in the APS"

xe "contracting:guidelines"
Another example of governments acknowledging the importance of expertise can be found in the Department of Finance and Administration xe "Department of Finance and Administration"publication, The Performance Improvement Cycle: Guidance for managers. It identifies the importance of expertise in implementing any performance improvement activity. xe "The Performance Improvement Cycle"
Skills and expertise: The availability of suitable skills and expertise is a critical factor in determining successful implementation. A well-developed and planned project will fail unless people with the necessary skills and expertise are available, either within the agency or secured from outside the agency (for example, private sector, well-managed consultants, specialists from other areas of the APS, state government specialists and so on).

The importance of technical expertise in contracting has been recognised as illustrated in the Federal Government's MAB/MIAC contracting guideline, Before you sign the dotted line … Ensuring contracts can be managed. xe "MAB/MIAC"

xe "Before you sign the dotted line"

xe "contracting:guidelines"It states that the "literature on Competitive Tendering and Contracting (CTC) and case study interviews suggest that two primary sets of skills are necessary for effective contract management, namely, strong interpersonal skills, and subject-specific expertise".
 The section on relevant industry skills in the MAB/MIAC contracting guideline expands on the importance of technical expertise. xe "competitive tendering and contracting"

xe "contracting:expertise"

xe "engineering expertise"

xe "informed buyer:government recognition of importance"

xe "informed buyer:both contracting and engineering expertise"
Recognising the need for subject specific expertise or technical ‘know-how’ is an important element of CTC. In cases where services are outsourced, it is important for the public purchaser to retain some degree of in-house expertise vis-a-vis the service being purchased. This in-house skills base is deemed essential by purchasers before attempting to manage or oversee a provider. Managers also need to be in a position to know what constitutes ‘good’ performance (and conversely, poor performance), especially when customer feedback is difficult to obtain.

Relevant industry experience will enable a contract manager to objectively assess provider information and use his or her own sources to benchmark performance. Managers also require technical skills so that they can convert what is often a highly technical ‘input’ perspective into a functional ‘output’ specification...A knowledge of the respective market and understanding of industry capacity will each enable the contract manager to contract more effectively.

The MAB/MIAC contracting guideline provides several examples of agencies ensuring they have the relevant technical expertise. For example, the Property Management Division, Department of Social Security
 "does not have the in-house technical expertise to ascertain if all fit-outs or building constructions adhere to set specifications. When needed, the Department engages specialist engineers to ensure that the work has fully complied with the terms and conditions of the contract".
xe "MAB/MIAC"

xe "Department of Social Security"

xe "contracting-in expertise"

xe "contracting:guidelines"
3.4
The disconnect between contracting policy and practice

Government contracting policy recognises the need to maintain relevant expertise so that government remains an informed buyer. Considering the trends in government contracting administration processes, this need will become increasingly critical. xe "informed buyer:uninformed buyer"
The major trends are decentralisation,
 devolution,
 and mega-contracting.
 The potential benefits of these trends include "managers are more in control of achieving outcomes" and "managers have more scope for initiative in determining both the type and level of service required to achieve outcomes, and the method of service delivery".
 However the potential negative consequences are also acknowledged. These include a "loss of quality and increased inconsistency in decision-making" and "diminution of expertise".
xe "quality assurance"

xe "decentralisation"

xe "devolution"

xe "mega-contracting"

xe "Public Sector Management reform"
Despite the recognition of the need to maintain relevant expertise, government contracting practice is at odds with the policy. There are three major areas of divergence between contracting policy and practice. They are:

· loss of purchasing expertise,

· focus on skills in contract management to the detriment of technical expertise, and

· reduced contractual guidance and mandatory training for procurement officers.

3.4.1
Loss of purchasing expertise

xe "informed buyer:uninformed buyer"

xe "informed buyer:government recognition of importance"
Government policy is to maintain informed buyer status through purchasing expertise. However many government and industry groups have identified that the government has lost much of this expertise to the determinant of government, industry and the community.

A recent example of this was in evidence given to the 1999 Australian Government Procurement Parliamentary inquiry xe "Australian Government Procurement inquiry (1999)"by the Australian Chamber of Commerce and Industry, and Australian Business. They stated that, "...purchasing expertise has been lost in a lot of departments and that understanding of industry and its requirements has been lost...".
 xe "informed buyer:industry recognition of importance"

xe "Australian Chamber of Commerce and Industry"

xe "Australian Business"

xe "Joint Committee of Public Accounts and Audit"
3.4.2
Focus on skills in contract management to the detriment of technical expertise

xe "informed buyer:uninformed buyer"

xe "informed buyer:government recognition of importance"

xe "informed buyer:both contracting and engineering expertise"
Governments have acknowledgment that both contracting expertise and engineering expertise are essential to being an informed purchaser of engineering goods and services. It is therefore striking that in most government publications, the focus is on improving contract management skills with no attention given to developing technical expertise.

For example, in the 1996 Industry Commission report Competitive tendering and contracting by public sector agencies, the report emphasises contracting skills with no editorial mention in the report about technical expertise. Typical of this focus are the following statements: xe "Productivity Commission"

xe "Competitive tendering and contracting by public sector agencies"

xe "competitive tendering and contracting"
If government agencies are to achieve significant efficiency gains through CTC, it is essential that they have, or have access to, the skills needed to effectively prepare for and manage the CTC process. Skills in assessing the scope for CTC, contract specification, negotiation, tender evaluation, contract management and performance evaluation will all be needed...

The CTC process requires a different set of skills than those traditionally held by many government agencies - particularly in contract specification, negotiation, tender valuation, contract management and performance evaluation. Having access to the right mix of skills in government agencies is vital to maximising the gains for CTC.

The only reference to technical expertise in the Industry Commission report is an oblique reference to the practice of "private sector firms recruit[ing] staff from the ranks of external service providers to supervise the purchase of the relevant types of services (for example, for a firm to recruit an information technology (IT) specialist to manage its purchase of IT services)".
 The issue of the importance of technical expertise for the public sector or private is not explored further. xe "information technology"
In the late 1980s and early 1990s, the shortage of contracting expertise and the reasonable number of technical specialist meant that priority was rightly given to improving the contracting skills of technical specialists. However since the departure of many technical specialist, the sole focus on improving contracting expertise has overlooked the growing problem of a decline in technical expertise. Both skills are essential to being an informed buyer

3.4.3
Reduced contractual guidance and mandatory training for procurement officers

xe "informed buyer:uninformed buyer"
The need to improve procurement skills in the public sector has been noted many times. This was being addressed by individual agency training strategies and the requirement in the Commonwealth Purchasing Guidelines (CPG) xe "Commonwealth Purchasing Guidelines"

xe "contracting:expertise"

xe "contracting:guidelines"that Chief Executives are specifically accountable for, "ensuring that all persons undertaking procurement functions, including those officers overseeing an/or approving procurement activities, meet appropriate Commonwealth Procurement Competency Standards".
 However in 1998, this requirement was changed from mandatory to best practise. Department of Finance and Administration xe "Department of Finance and Administration"justified this change on the grounds that "the CPGs are intended to be non-prescriptive, allowing agencies to decide how best to handle their affairs, taking account of their own circumstances, while ensuring the Government's procurement related policies are observed".

This change was criticised by the Joint Committee of Public Accounts and Audit in 1999. xe "Joint Committee of Public Accounts and Audit""The Commonwealth's reasons for downgrading the training requirement in CPGs is in line with its devolved approach to purchasing and the focus on results rather than observance of detailed procedures. What is apparent is the Commonwealth has gone too far in its preference for a devolved model."
 xe "informed buyer:uninformed buyer"
The net result according to the Joint Committee is, "in respect to training and education of purchasing officers, the Commonwealth does not have a systematic approach."

Just as the prescriptive approach to procurement staff training has been removed, a similar change has occurred to the procurement guidance in the CPGs. This is reflected in the reduced number of pages of the CPGs, although of course, quality is more important than quantity. The CPGs released in July 1997 were 212 pages long while those released in March 1998 were just 22 pages long. 
xe "Commonwealth Purchasing Guidelines"

xe "contracting:guidelines"
The submission by the Australian Institute of Purchasing and Material Management to the 1999 Parliamentary inquiry, Australian Government Procurement, xe "Australian Government Procurement inquiry (1999)"summarised the industry's concern over the direction of procurement changes. It stated that: xe "Australian Institute of Purchasing and Material Management"

xe "Australian Government Procurement inquiry (1999)"
The previous approach of the Commonwealth provided a higher level of practical support to agencies through advice, guidelines and policies. The current move to provide standards implies a high level of contracting maturity and skills in agencies to undertake their own procurement. Given the increasing complexity of contracting and the lack of centrally provided practical support, the AIPMM is concerned that agencies may not have adequate levels of contract management skills and competencies; nor is there any effective means of monitoring to ensure long-term effectiveness.
 xe "contracting:guidelines"
3.5
The cost of becoming an informed buyer

Becoming an informed buyer can be very expensive. For example, "in the recent Airborne Early Warning and Control Project Wedge Tail decision [by Defence], the Defense Science and Technology Organisation invested some 42 staff years into assisting Defence to be a 'smart buyer'. A significant part of this investment was the application of simulation to the tendered capabilities and its evaluation in scenarios based on the defence concept of operation. DSTO estimate a further 48 staff years will be utilised in support of the acquisition of Wedge Tail."
 xe "Defence:Project Wedge Tail"

xe "Defence:DSTO"
However the cost of not becoming an informed buyer is be even more expensive. This can be seen in the $1.1 billion Jindalee Operational Radar Network (JORN) project which has been described as "probably the greatest disaster financially in the defence contracting history of this country",
. xe "Jindalee Operational Radar Network (JORN)"JORN was originally managed by the prime contractor Telstra. xe "Telstra"However after a series of cost and time blowouts, management was taken over by a joint venture between Tenix Defence Systems and US defence and aerospace company, Lockheed Martin. Despite Telstra's enormous expertise in communications, research and development, there have been claims that Telstra "lacked the expertise or upper-level management to handle successfully what is admitted to be a complex and very high-technology software-sensitive project".
xe "Tenix Defence Systems"

xe "Lockheed Martin"
In both the Royal Canberra Hospital Implosion and the HMAS Westralia fire, a failure of being an informed buyer contributed to the disasters. The reports from the inquiries noted that government contracting staff lacked the technical expertise to manage the engineering contracts which they were responsible for. xe "Royal Canberra Hospital Implosion"

xe "Defence:HMAS Westralia"

xe "informed buyer:uninformed buyer"

xe "lack of expertise:example"
In analysing the Hospital implosion, the ACT Coroner found that the officers appointed by the government-owned Project Director, Totalcare (TCL), to manage the contractor were asked "to undertake a function well beyond their experience, qualifications and skills".
 Specifically, the Coroner found that the representative of TCL "…was nominated as a supposed expert and was under significant pressure from certain Government officials to provide advice particularly as to the viability of the implosion being staged as a public event"
 however he did not "…have the requisite technical experience to be providing sound and reliable advice".
xe "Totalcare (ACT)"
In analysing the HMAS Westralia fire, the Board of Inquiry found key personnel within the RAN, and more particularly ADI Limited [Project Manager/Contractor], were not adequately trained or qualified for the responsibilities placed on them."
 In particular, the Board noted that the WMO [Westralia Management Officer who is responsible for management of HMAS Westralia's maintenance]
 had not been trained in contract administration and has only completed a 2-3 day financial training course and a basic 'purchasing course".
 xe "Defence:HMAS Westralia"
4
Depth of engineering expertise required for each stage of the engineering contract

To be an informed buyer over the life of a contract requires different types and depths of technical expertise for each stage of the contracting process. 

Based on the interviews and other research, below is an analysis of the relevance of technical expertise in each stage of the contracting process. The contract stages, as defined by the publication produced by the Department of Finance and Administration xe "Department of Finance and Administration" called Competitive Tendering and Contracting: Guidance for managers, xe "Competitive Tendering and Contracting"are:

•
specify the activity

•
select the acquisition strategy

•
develop and release the tender documents

•
evaluate the tender bids

•
decision and implementation

•
ongoing management

•
evaluation and succession planning

4.1
Stage 1: Specify the activity

xe "contracting:Statement of Requirements"
This stage involves defining the activity and its objective, specifying outcomes and determining expected functional and performance levels. This is by far the most critical stage of the contracting process. As noted in the former Department of Administrative Services publication, Guide to Specification Writing, "the success of the procurement relies on the specification being a true and accurate statement of requirements".
 These details are distilled into the Statement of Requirements (SOR) which forms the basis of the contract. There are two main reasons why the SOR must be correct. xe "Guide to Specification Writing" xe "Department of Administrative Services" xe "contracting:guidelines"
Firstly, the SOR determines the contract's outcomes and costs. The costs referred to are not just the purchasing cost but the whole of life cost. Given that for technological products "decisions made before the end of the concept phase will determine 70% of the eventual life-cycle costs",
 considerable attention must be given to developing the SOR. xe "life cycle costing"

xe "contracting:tender selection based on lowest upfront cost"
Secondly if the SOR and the contract are correct, then the amount of on-going management and evaluation will be minimised. 

Determining the SOR is a complex activity. Figure 1 shows a simplified illustration of the process.
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Figure 1: A graphical illustration of the process of determining the SOR

The functional requirement specifies what the desired solution must do. The performance requirement specifies how well the functions must be carried out. xe "contracting:functional requirements"

xe "contracting:performance requirements"

xe "contracting:tender documentation"
There are many advantages to using functional and performance specifications. They include encouraging alternative and innovative solutions; xe "innovation" reducing resources required by organisations to prepare detailed tenders; minimising resources and effort to prepare the specification; minimising the impact of suppliers' marketing pressures; and focusing on results rather than input or technical characteristics. 

Defining the functional and performance requirements is rarely a simple matter of asking the user. Firstly, it requires a rigour to determine all the user's needs and the ability to prioritise them. Secondly, it needs an understanding of how the current solution influences the users' requirement. It may be that the existing technology defines what the user requires and new technology or processes would eliminate or change the user's requirements. Thirdly, it needs an appreciation of current and new technology developments which may satisfy the activity's objectives. Finally, users' views may be narrowly focussed such as on the short-term and have little regard for other priorities such as industry development. xe "industry development"
xe "contracting:constraints"
Constraints come in a number of forms including financial constraints, technical specifications, interoperability requirements, mandatory safety levels, implied requirements and government objectives. These constraints all affect the user requirements as it may make some requirements unachievable financially, technically or legally.

Constraints are mostly invisible to the user which means they are rarely identified in the requirements stated by users.

Many of the constraints require a technical understanding of the technology and the environment in which it works. For example, any modification on an aircraft must meet airworthiness standards, while modifications to a mine-hunter vessel must meet both maritime standards and standards requiring hull tolerance to mine explosions. Related to this is the need for understanding how meeting one user's requirement will impact on the other users' requirement.

A specific set of constraints is the requirement for interoperability of equipment and systems. The complexity of achieving interoperability is best illustrated in naval communications. Certain information needs to be shared between vessels in order to make decisions which optimise the activity of a naval force. Not only must the information be able to be transmitted and received in a standard fashion, the data must be correctly interpreted by software and both parties must understand the meaning of the data (ie its limitations and accuracy). xe "contracting:interoperability"

xe "information technology"
Implied requirements are another form of constraint. An example of this is the need for many computer systems not to crash or stop if an error is detected. For mission critical systems, this would cause a disaster. Instead a system should flag an error, and keep working albeit in a degraded fashion. The requirements for what a system should not do are also rarely identified by users.

Another sort of constraint is imposed by government objectives. These may include the involvement of small-medium enterprises (SMEs), Australian content and industry development. For examples the Commonwealth Procurement Guidelines include instructions for major procurement projects of $10 million or more. xe "Commonwealth Purchasing Guidelines" xe "contracting:guidelines"In managing projects of this size, agencies are "required to identify clearly in tender documentation any industry development criteria and associated evaluation methodology and, where appropriate, opportunities for SME participation".
 xe "industry development"To provide guidance to agencies on industry development, the Government produced the Model Industry Development Criteria for Major Projects, Guidance Notes in February 1999. xe "Model Industry Development Criteria for Major Projects"As the Guidance requires consideration be given to "existing industry development activity and proposed new investment" and "innovation, research and development" in the evaluation of tender bids, knowledge by the purchaser about the industry sector is required. This knowledge may include the current technical level of the industry and the potential for technological improvement of the industry.

Synthesising the functional requirements, performance requirements and constraints requires considerable value judgements and a range of other skills requiring technical expertise. Below are four factors where technical expertise improves the development of the SOR.

xe "informed buyer:benefits"
Firstly, every requirement in the SOR must be measurable. Without this, it is impossible to determine if the solution meets the requirements. To do this requires an understanding of test and evaluation techniques for both sub-systems and systems. Even when products are simply imported and has already undergone test and evaluation certification overseas, technical skills may still be required to evaluate the relevance of the foreign testing regime. For example, if munitions are imported from Europe, additional climate and temperate tests may be required to ensure the munitions can be used with safety within Australia's environment. xe "contracting:functional requirements"
Secondly, determining the realistic bounds of the SOR requires an understanding of the probable technical solutions and their costs. In an ideal world, the SOR would be developed independently of its cost and then the budget for it would be sought. However in many cases, the budget is set before the SOR is defined. This means that the SOR is set by the available budget. To determine a cost-driven SOR requires an understanding of probable technical solutions, their costs, and their capabilities. This requires sufficient technical expertise and understanding of user requirements to trade-off cost and capabilities.

xe "informed buyer:benefits"
Thirdly, getting a SOR approved often requires challenging senior management's preferences, such as for an imported rather than indigenous design. One tool used to challenge management's preferences is to argue a position based on technical expertise. For example, detailed and credible technical costings may be required to convince management to approve increased up-front expenditure which will minimise whole-of-life cost. xe "life cycle costing"An example of this was a Road Pavement Management System used by the Adelaide Hills Council. This system required preventative road maintenance prior to road failure. To the non-road expert, this preventative maintenance may have appeared unnecessary. xe "Adelaide Hills Council"

xe "Harrison, John"The Council challenged John Harrison, Adelaide Hills Council's Infrastructure Engineer, to demonstrate the benefit of continuing with this regime. He did this by arguing that the system had already saved the Council $2 million and his views were accepted as credible due to his professional engineering qualifications and experience. This contrasts with a nearby Council which did not fully implement the system. According to Mr Harrison, the difference in outcomes was because the Works Manager at the nearby Council was not given the same level of credibility that a Professional Engineer would have been given, although he had as much road making experience as Mr Harrison.
 xe "engineering expertise:roads, bridges, stormwater"

xe "informed buyer:benefits"

xe "asset management"
Fourthly, the greater the depth of technical expertise of a system, the greater the potential to maximise the SOR. This is because every system is different and without specific system knowledge, empirical averages have to be used which are necessarily lower than the maximum potential for each system. An illustration of this was provided by Adrian Guilfoyle, Chief Engineer at the Parliament House. xe "Parliament House"

xe "Guilfoyle, John""If we did not have the in-house knowledge of the House's energy use, when we sought energy efficiency targets in the SOR, we would have used empirical averages for large buildings", he said. "This in turn would have resulted in us obtaining lesser efficiencies than we have achieved with the higher targets we set."
 xe "engineering expertise:energy efficiency"

xe "informed buyer:benefits"

xe "asset management"
Just as technical expertise improves the SOR, a lack of it results in sub-optimal outcomes. For example, one engineer identified a contract where the specification was inadequate due to the poor technical definition of the true requirement. The contract involved upgrading a powerhouse and as part of it, a new frequency converter was required. While the need for the converter was amply demonstrated, there was a lack of proper technical definition of how that need was generated; a lack of adequate technical comparative data available during the selection process; and a lack of consultation with subject matter experts before selection was finalised. Initially the $1 million frequency converter failed to perform to specification and required several modifications. 'The result was an expensive legal wrangle", he said. xe "lack of expertise:inadequate specification"

xe "lack of expertise:example"
Another problem with the failure to define specifications accurately is that tenderers will increase their price as a hedge. xe "lack of expertise:example"

xe "lack of expertise:hedging"Hedging covers two main cost uncertainties. Firstly, to cover the costs of liaison to ensure that the two parties are moving along the same path which at time is not very clear. Secondly, to cover the costs of small changes in needs that are not worth going through a contract variation process. "As some IT contract specifications were so imprecise, companies might increase their price by 10 to 15% as a way of being able to meet the agency's new needs part way into the contract without having to argue for variations", said Ron Seidel, a computer consultant in South Australian.
 "Hiding these costs through a hedge gives the impression of 'being easy to work with' and hence increases goodwill. It's a matter of getting the job done and keeping the customer happy." xe "information technology"

xe "Seidel, Ron"
4.2
Stage 2: Select the acquisition strategy

xe "contracting:acquisition strategies"

xe "contracting:evolutionary contracts"
This stage involves determining the appropriate tendering and contracting method such as selective or open tendering, and one-stage or multi-stage tendering, and fixed price, evolutionary or multiple phases contracts. Technical expertise may be required to determine the appropriate acquisition strategy. For example, if a contract involves research and development, then a judgement has to be made on the appropriate way to recompense contractors for work which they do not know the cost of. The use of a fixed price contract for the JORN project has been identified as an inappropriate contract considering the amount of research and development was unknown. xe "Jindalee Operational Radar Network (JORN)" xe "fixed price contracts" "The JORN project embodied high technical risk for all parties and therefore represented high cost and delivery schedule risk", said Paul Earnshaw,
 xe "risk management"

xe "Earnshaw, Paul"Capability Analysis and Options Staff, Australian Defence Headquarters, Department of Defence and author of Billion Dollar Business: Strategies and Lessons in Australian Arms Acquisition.
 xe "Defence""The cost capped contract also contributed to major difficulties and misconceptions. While prima facie reducing financial risk to the Commonwealth, when major contractors lose significant funds or cannot complete the contract, all parties are affected", he said.
 "Appropriate levels of technical expertise and knowledge of this type of research and development project would have been beneficial, particularly by informing senior project management of the potential impact of contractors not fully meeting key milestones, and may have provided advance warning of potential problems."
 xe "lack of expertise:fixed price contracts"

xe "informed buyer:benefits"

xe "lack of expertise:example"
Selecting the most appropriate acquisition strategy may be very difficult. This was identified in the unsatisfactory $4.3 billion Collins class submarine project. xe "Defence:Collins class submarines"
At the time the contracting strategy was devised, Defence had experienced a long and generally increasingly costly period of cost-plus contracts and there was a trend elsewhere in the world for open competition for fixed price contracts...For a relatively routine product or one where the specifications are clear and unambiguous, and where payment is made mostly on delivery, this can work well. However for a large, complex and new project, for which a design does not exist in detail, and for which generous up-front payments are made, its effect can be deleterious.

Another example of an inappropriate acquisition strategy was the ANZAC class frigates, according to Bill Rourke, former Rear Admiral and current Vice-President of World Federation of Engineering Organisations. xe "Rourke, Bill"

xe "Defence:ANZAC class frigates""It was inappropriate to concurrently design and construct the lead ship. It would have been far better to design the vessel, then batch build them incorporating the lessons learned from each batch built into the next. This way there is a steady progression of vessel capabilities."

Different types of acquisition strategies require different levels of technical expertise. For example, evolutionary acquisitions may require greater on-going technical expertise than a one-off acquisition. xe "contracting:evolutionary contracts"Evolutionary acquisitions are where a product is purchased, put into the field, and the experience on its use is fed back into the design of the product. The upgraded product is then purchased and the cycle starts again. This process requires on-going technical expertise to bridge the gap between the users and the manufacturers for as long as the cycle continues.

4.3
Stage 3: Develop and release the tender documents

xe "contracting:tender documentation"
As "some 90% of the life-cycle costs may be committed at the time a decision to go ahead with production is made",
 this is the last opportunity for significant cost reduction by modifying the contractual terms and conditions, and tender evaluation criteria and methodology. xe "contracting:tender documentation"

xe "life cycle costing"
Appropriate tender evaluation criteria and methodology are particularly important in ensuring value for money. xe "value for money"

xe "contracting:tender selection based on lowest upfront cost""The criteria should cover such aspects of past performance and experience, ability to provide the required outputs, available resources and financial viability."
 For evaluating engineering goods and services, technical expertise may be required in developing the criteria so that a trade off can be made between the functionality, performance, risk and cost of each tender bid. xe "risk management"
Another benefit of developing performance based sophisticated tender evaluation criteria is that they encourages tenderers to offer innovative solutions as they will be more confident that the subtlety of their bid will be appreciated.
 xe "innovation"

xe "informed buyer:benefits"
Of critical importance is to develop the details of the tender evaluation before the request for tender (RTF) is released. xe "request for tender"Traditionally for large government engineering projects, such as in Defence, both the RTF and the tender evaluation plan are released at the same time. However the tender evaluation plan is normally a high level document which provides little detailed guidance on the way individual elements of the tender will be evaluated. Typically, the time between the release and close of the RTF will be used to develop the sub-set evaluation criteria. Occasionally it is only when the sub-set evaluation criteria are developed is it realised that the wrong questions have been asked in the RTF. Ideally the sub-set evaluation criteria should be released at the same time as the tender evaluation plan. If this is not possible, at the very least technical experts should informally review the tender evaluation plan to determine if the evaluation strategy is technically practical and will result in the SORs being achieved. xe "contracting:tender evaluation criteria"
The failure to develop appropriate tender processes and documents can result in lengthy and costly challenges. An example of this was the challenge in 1999 by one of the failed bidders to a helicopter defence project. Project Air 87 is an acquisition program to provide an Armed Reconnaissance Helicopter (ARH) fleet to enhance the current reconnaissance and fire support capability of the Australian Army. The company, Bell Helicopter Textron responded to a Request for Proposal (RFP) for Air 87 but was not short listed as one of the three companies to respond to a Request for Tender (RFT). xe "Defence:Armed Reconnaissance Helicopter project"

xe "Bell Helicopter Textron"
Bell lodged an 88-point challenge to the short-listing decision with the Defence Minister John Moore …alleging that the Defence Acquisition Organisation had failed to follow correct procedures. If successful, the challenge could force the competition to be partially re-opened to allow companies that failed to be short-listed to complete in the restricted request for tender. …The Bell challenge alleges that a RFP was an incomplete document that forced contenders to make a large number of assumptions about the army's requirements. Bell alleges that the decision to not short-list 'Zulu cobra' [Bell's helicopter] was based on a misperception of aircraft costing data provided to the Defence project office. Bell argues that Defence Acquisition guidelines prohibit any decision to eject a contender on the basis of price data provided in response to a RFP. The challenge also alleges that the technical evaluation undertaken by the DAO as part of the short-listing process was based solely on a desk-top assessment of individual helicopter capabilities.
 xe "contracting:guidelines"
As a consequence, the Defence Minister has asked the Defence Inspector General to review the issue.

4.4
Stage 4: Evaluate the tender bids

xe "contracting:tender evaluation"
Evaluating tender bids for complex engineering goods and services invariably requires technical expertise. It is essential to determining if the proposals meet the users' requirements, and to assessing the validity of technical information. It is also critical in identifying engineering best practice and least life cycle costs. xe "life cycle costing"
The need for technical expertise is implicitly recognised in contracting guidelines which warn against basing decisions on cost alone and which promote methodologies to ensure that overall value for money rather than lowest cost is the prime selection criterion. xe "contracting:tender selection based on lowest upfront cost"

xe "value for money"
The Commonwealth Procurement Guidelines xe "contracting:guidelines"state that 'best value for money means the best available outcomes when all relevant costs and benefits over the procurement cycle are considered".
xe "Commonwealth Purchasing Guidelines" xe "value for money"

xe "contracting:tender selection based on lowest upfront cost"

xe "contracting:guidelines"The Department of Finance and Administration's contracting guidelines warn "price is not necessarily a reliable indicator of value for money".
 xe "value for money"

xe "contracting:tender selection based on lowest upfront cost"The Industry Commission has expressed "concerns that the nature of competitive tendering leads to focus on cost issues, with evaluation decision based almost solely on price".
 One of the dangers of selecting a contractor based on the price alone is that some contractors will under-price their bids on the basis of making their profit by seeking variations by inflating prices and diminishing services. xe "lack of expertise"
Tasmania's Department of Treasury and Finance guidance on Best practice for the engagement of consultants xe "Best practice for the engagement of consultants"includes not only a warning about basing decisions on price but also details the long-term cost penalty caused by minimising design costs. The guideline's advice relates to "commissioning consultants for building construction projects". 
 xe "Department of Treasury and Finance (Tasmania)" xe "contracting:guidelines"It states that:

•
Competition between consultants should not be undertaken to reduce the cost of fees. Competition should be used only as a tool to improve the quality of the services provided by consultants for the services needed. xe "quality assurance"
•
Fees must relate to the quantity and quality of services required, not to a general fee scale. Design fees represent about 0.1% of the life-cycle cost of the building, and construction and operating costs are in the order of 80% of the life-cycle cost. A variation of 20% in the design fee (the difference between a high and a low fee) equates to a change in life-cycle cost of about 0.02%. An additional fee of this order could be the difference between an ordinary design and one which reduces the life-cycle cost by 5% or more in energy savings and other operating efficiencies. Allowing an adequate consultancy fee enables the consultant to spend the time required to develop a quality design that is cost effective over the life of the building, reducing energy and other operating costs.
 xe "life cycle costing"

xe "engineering expertise"

xe "engineering services"
The Association of Consulting Engineers Australia (ACEA) xe "Association of Consulting Engineers Australia"guide for consulting engineers on winning government business points out the need for expertise to judge engineering tenders. "Making decisions about which consulting engineer offers the best value for money xe "value for money"

xe "contracting:tender selection based on lowest upfront cost"will often depend on professional judgements concerning performance, technical and financial issues, assessment of risk and evaluation of benefits. Decisions frequently have to be made on the basis of imperfect information. In addition, there are often complex issues relating to creative or unique solutions where it is not possible to demonstrate objectively which choice is best."

It is worth noting that despite the continued reference in procurement guidelines xe "contracting:guidelines"to 'value for money' xe "value for money"

xe "contracting:tender selection based on lowest upfront cost"and the advocacy of it by government agencies, the 1999 Australian Government Procurement report xe "Australian Government Procurement inquiry (1999)"found that "most agencies could not provide evidence of their efficiency and effectiveness in determining value for money".
 xe "value for money"

xe "contracting:tender selection based on lowest upfront cost"The committee concluded that "there is no evidence to show that this principle is being applied correctly or consistently".

There are many methodologies which aim to ensure that the prime selection criteria is overall value for money rather than lowest cost. xe "value for money"

xe "contracting:tender selection based on lowest upfront cost"Four are listed below. Value Management does this by providing a flexible process to contract delivery that allows and encourages contract changes to be made easily and as early as possible, if they can improve the contract's value for money. Qualification Based Selection (QBS) does this by determining the price only late in contract negotiations. Pre-qualifications schemes do this by limiting the potential contractors to those who meet range of agency-determined attributes. Registration schemes do this by ensuring that potential contractors are competent and ethical.

· Value management: xe "value management"Value management (VM) is not a single method, but a framework within which proven methods are systematically brought together to identify better “value” from projects. VM looks for the optimum way of using materials, designs, equipment etc to meet a functional requirement while providing savings over the life of the equipment. The technique is particularly useful in identifying potential, innovative solutions. xe "innovation"The key practices and principles are not new, but it is the way they are integrated and deployed that makes the approach so effective. The VM framework provides a structured approach that can be applied at all levels and stages of a project, and by all participants in the project. Of particular importance however are the VM workshops at the start of projects which bring together all the stakeholders in the project to undertake a comprehensive needs analysis and identify trade-offs for various options. Further VM activities may be undertaken with potential contractors before the tender is released to identify options which meet the stakeholders' needs and provide best value for money. VM has been widely applied both within Australia and overseas. An example is the Australian Department of Defence xe "Defence:Value Management Incentive Program"Value Management Incentive Program (VMIP) which encourages tenderers and contractors to question specifications if options can ensure better value. The NSW Government also has in place a policy that agencies must have conducted at least one Value Management Study before budget approval is given for capital works or maintenance projects which will cost $5 million or more. VM evolved out of a set of principles and practices that are better known as Value Analysis (VA) and Value Engineering (VE).VM requires special technical skills and expertise for its successful use.xe "value for money"

xe "contracting:tender selection based on lowest upfront cost"
· Qualification Based Selection: xe "qualification based selection"

xe "contracting:tender selection based on contractor competencies"QBS involves the agency issuing a Request for Qualifications to a range of potential contractors, including broad details of the client agency's service requirements. From the respondents, the agency selects three preferred bidders (on the basis of qualifications, demonstrated competence and capabilities), and commences negotiations with the most highly qualified to finalise detailed service specifications, contractual terms and contract price. xe "Association of Consulting Engineers Australia"

xe "Institution of Engineers, Australia"

xe "Australian Council of Building Design Professionals"The Association of Consulting Engineers Australia, the Australian Council of Building Design Professions and the Institution of Engineers Australia recommend QBS as "the preferred method for procuring engineering and management services"
 as it ensures that "the procurement process obtains the best value for money and is fair, equitable and impartial".
xe "value for money"

xe "contracting:tender selection based on lowest upfront cost"
· pre-qualification schemes: For example, the Government Building Services Branch of the Tasmanian Department of Treasury and Finance maintains the Consultant Pre-qualification Scheme which provides a record of the consultants qualified to perform Government work. "This Scheme serves to maintain a comprehensive record of all consultants available, their expertise, experience, capacity to perform and a history of their performance on Government work."
 xe "Department of Treasury and Finance (Tasmania)" xe "pre-qualification schemes" xe "contracting:tender selection based on contractor competencies"
· registration schemes for contractors & contracting companies: Using engineers or engineering companies which are registered on an independent competency-based register guarantees that they are professionally competent and therefore, a superior quality of work can be expected from them compared with non-competent engineers or companies. Examples of registers are the National Professional Engineers Register (NPER), National Engineering Technologists Register (NETR), and the register maintained under the Queensland Professional Engineers Act 1988. xe "registration schemes"

xe "National Professional Engineers Register"

xe "National Engineering Technologists Register "

xe "contracting:tender selection based on contractor competencies"

xe "quality assurance"

The NPER registers engineers in a number of categories of professional engineering work and to be included in a category requires the engineer to demonstrate education, competency and experience requirements. To remain on the register, engineers must have undertaken 150 hours of continuing professional development over the last 3 years. However the register's most secure protection for the client and the community is its requirements that engineers conform with its code of ethics. It requires that engineers must practice only within the limits of their personal and professional competence, and be subject to disciplinary action if they fail to observe that constraint. The NETR is similar to the NPER except that it registers engineering technologists. 

xe "engineering technologist"

The Queensland Professional Engineers Act 1988 governs the registration of Professional Engineers, Professional Engineering Companies and Professional Engineering Units. It prohibits a person who or an organisation than is not registered under the Act from offering professional engineering services for a commission. xe "Professional Engineers Act 1988 (Queensland)"One of the objects of the Act is "to promote the public interest by ensuring only competent qualified persons practise as registered professional engineers in Queensland".
 One of the main market failures that this Act is addressing is information asymmetry. This "occurs because the inexperienced and uneducated customer does not have the ability to determine the appropriate cost and quality trade-off when purchasing complex engineering services".
xe "quality assurance"
These methodologies go a way towards encouraging the focus on overall value for money as the prime selection criterion. However these approaches will only work if the tender bid evaluators have expertise which makes them confident in choosing the best tender and most importantly, justifying it to those who demand to know why the lowest cost, compliant tender was not selected. xe "informed buyer:benefits"
Three other skills involving technical expertise are also required in evaluating tender bids. Firstly, Tender Assessors require engineering technical knowledge to identify whether the proposed solution meets engineering best practice and providing the least life cycle costs. xe "life cycle costing""For example, if the tenderer proposes to provide a building structure or bridge which does not conform to concrete reinforcement standards such as cover to reinforcement (say less than 30mm), then depending on the environmental conditions as a minimum consequence the concrete cover could crack or spall (affecting the visual appearance) or in the extreme case, the structure could deteriorate or fail", said Karl Cloos, Senior Engineer, Stormwater Repairs & Maintenance, Department of Urban Services (ACT).
 xe "Department of Urban Services (ACT)"

xe "Cloos, Karl"

xe "engineering expertise:roads, bridges, stormwater"

xe "informed buyer:benefits"

xe "asset management""Life cycle costing, defined as blending all of the known costs over an asset's life into a coherent view of the true overall cost of the asset, is perhaps one of the most significant areas in which engineering expertise can add major value to the contracting function" said Greg Northover, Technology Australasia.
xe "Northover, Greg"
Secondly, evaluating "contracts for complex engineering goods and services requires sufficient knowledge to understand terms, identify assumptions made, interpret statements, read between the lines and identify omissions", said John Robinson, head of programming group, Combat Data Systems Centre, Department of Defence.
 xe "Robinson, John"

xe "informed buyer:benefits"
Thirdly, and most importantly, xe "risk management"risk management
 must be rigorously applied to the bids. xe "informed buyer:benefits" Tender Assessors need to be able to identify the risks associated with each possible solution, quantify the likelihood and consequences of the risk, and evaluate the proposed mitigation strategies. This requires a technical understanding of each tenderer's solution and feasibility. Inadequate risk assessment was one of the issues identified by the ACT Coroner in his report into the 1997 Royal Canberra Hospital Implosion xe "Royal Canberra Hospital Implosion"which claimed the life of a spectator. The Coroner stated that "None of those persons possessed any knowledge or experience in the implosion technique and [they] were unqualified to prepare a true risk assessment of the demolition. The so-called risk assessment plan was a failure. The plan did not address the issues that were required by such a scheme, eg the specific methodology to be used, the experience of the contractor in undertaking similar implosions of similar buildings and finally, the protective methods intended to be used. The risk assessment plan assumed that the implosion would be safely conducted because other implosions had been safely conducted."

Just as technical expertise improves tender evaluation, a lack of it results in sub-optimal outcomes. xe "lack of expertise:example"An example of this was identified by one engineer surveyed. The incident involved an Australian government department tendering to buy road making equipment. "Tenders were received from two companies. Company A's bid was significantly higher but it was obvious that they offered suitable equipment. Company B's bid was somewhat lower in price and they claimed to meet all specification requirements. xe "contracting:tender selection based on contractor competencies"

xe "contracting:tender selection based on lowest upfront cost"

xe "life cycle costing"There was nobody in the government's tender evaluation team with the expertise to recognise that Company B in fact did not have equipment which complied with the specification. Company B was therefore selected. (Company B, by the way, also did not have the technical expertise to recognise that it did not have compliant equipment.) What then followed was a massive amount of effort to overcome the shortfall and get things back on track. Things never quite worked out and left a nasty taste in everybody's mouth."

4.5
Stage 5: Decision and implementation

xe "contracting:tender selection"
This stage involves deciding on the winning bid, debriefing the losing bids and planning the start of the contract. During debriefings, technical expertise is often required to explain with authority why a bid was not chosen for technical reasons.

4.6
Stage 6: Ongoing management

xe "contracting:contract management"
This stage involves monitoring and managing performance of the contract. Technical expertise is essential to providing clear and concise engineering management oversight, control and advice to both government and contractor where appropriate. It is also critical in rapidly resolving issues which arise after contract signature such as clarification of contract wording and advice on issues too detailed to be included in the contract; ensuring quality assurance; and rapidly processing appropriate contract variations which both minimised wasted time and reduces cost by limiting claims to only those variations which are reasonable. Finally it is essential in representing the Commonwealth's position in disputed warranty issues or defect claims. xe "informed buyer:benefits"

xe "quality assurance"
As noted in the Department of Finance and Administration guidelines, xe "contracting:guidelines"successful contract management requires that among other things, the manager is as familiar as possible with the activity and process from which the contract arose, and has the requisite skills or is being trained in contract management and any specialist skills required.
 This is recognised in the discussion on the outsourcing of routine maintenance by Australia's fleet of 35 F-111 strike aircraft. "There is nothing inherently wrong in maintenance, however complex, being undertaken by specialist civilian contractors so long as the RAAF retains sufficient internal expertise to manage the process."
 xe "Defence:F-111"

xe "industry awareness"

xe "contracting out"
As no contract will ever be perfect, technical skills are often required to resolve issues. "Once a contract is underway, reams of technical questions frequently arise. These occur because issues appear which are just too detailed to consider when the contract was signed several years before, or because contract wording needs clarification. Answering these questions can be accelerated if both parties are talking the same technical language", said Warren James, Director, Operational Support Systems, Command and Support Systems Branch, Defence Acquisition Organisation, Department of Defence.
 xe "James, Warren"

xe "informed buyer:benefits"
Variations are another frequent reason why technical expertise is required. "If a Deviation or Waiver
 is proposed, then the flow on impact of that variation needs to be analysed", said Squadron Leader Dave Blacklock, F-111G Project Office, Royal Australian Air Force, Department of Defence.
 "This may be outside the experience of the contractor as they may just specialise in a sub-system without a knowledge of the entire system, customer operational requirements or other airworthiness issues." xe "Blacklock, Dave"

xe "Defence:F-111"

xe "variations"

xe "informed buyer:benefits"
Variation approval can also be sped up by contract managers with the necessary technical expertise. An example of this occurred during a contract in 1998 which involved the reconstruction of Mt Barker Road, the main street of Stirling. One part of the contract required a small rise in the street to be removed. The contract price was based on the assumption that sandstone would be found under the road which is a solid base on which to build a road. However after the rise was leveled, seams of clay were found to run through the sandstone. According to John Harrison, Engineer Infrastructure at Adelaide Hills Council, had he not been there to make a technical assessment of the situation (which took 15 minutes and involved agreeing to a contract variation for additional work), one of two undesirable events most likely would have occurred. Firstly, the contractor may have ignored the discovery and simply built the road using an inadequate amount of sub-base. This would have resulted in early failure of the road. xe "Adelaide Hills Council"

xe "Harrison, John"Secondly if the contractor did recognise the problem, it would have taken several days for a contract engineer to provide advice on what to do and for the contract variation to be approved by the Council. This would have resulted in delayed work and increased cost to the contractor as their road making equipment would have been idle.
 xe "informed buyer:benefits"
Technical oversight of contractors is also important as a contractor may not have the technical expertise to fully appreciate why something is required.

An example of this some years ago was a contractor who prepared the form-work and prestressing cables for the roof of a high-school gymnasium in the ACT. The government engineer inspected the roof just prior to the concrete pouring and found that the prestressing cables were not correctly positioned. Although the concrete trucks were ready to pour, he ordered the work to be redone for otherwise the roof would have collapsed. "The contractor was just not aware of the importance of correctly positioning the reinforcement as per the engineering drawings and specifications", said Hugh Crawley, former civil engineer with the Department of Housing and Construction (ACT).
 xe "informed buyer:benefits"

xe "Crawley, Hugh"

xe "contracting:contractor ability"
Another example was identified by John Robinson, head of programming group, Combat Data Systems Centre. CDSC staff were members of a team given the task of reviewing the tenderer's proposals for the Navy's FFG Upgrade Project in 1998. The team identified that due to creep in the functionality of the vessels and the associated additional equipment weight, stability of the ships was a significant issue. "The tenderers were initially overlooking stability as it was not considered an issue early on in the project", he said. "However due to our in-house expertise, the team identified that this could be a problem and requested a re-evaluation be made."
 xe "Defence:FFG Upgrade"

xe "Robinson, John"

xe "informed buyer:benefits"
There are a number of examples where a lack of technical oversight caused engineering contract failures. For example, due to the self certification and reliance on contract law, a technical audit of road work was not completed until it was too late to recover costs. The incident involved a contractor who was to build a conduit under a road in the ACT. Rather than putting a continuous pipe under the road, the contractor simply dug two pipe sections into the cutting on each side of the road, which gave the appearance that the pipe went all the way under the road. "It was only when we inspected the work that we found the problem. But by then the contractor had gone bankrupt and we could not recover costs", said Hugh Crawley, former civil engineer with the Department of Housing and Construction (ACT).
 xe "lack of expertise:example"

xe "Crawley, Hugh"

xe "engineering expertise:roads, bridges, stormwater"

xe "contracting:contractor ability"
Relying on a contractor's quality assurance procedures as a substitute for technical supervision by the client is unsatisfactory, according to Andreas Marquardt, ACT Branch President of APESMA and Manager Hydraulic Development, ACTEW Corporation.
 xe "lack of expertise"

xe "ACTEW (ACT)" xe "Marquardt, Andreas"

xe "Association of Professional Engineers, Scientists and Managers, Australia"

xe "quality assurance""While contractors working under quality systems should need less supervision by the client, the down sizing of technical staff within the public sector has resulted in an increasing trend to rely on these systems for the total quality of the work, rather than just for the contractor's component. Another problem with the reduction in the public sector's quality assurance auditing is that some contractor may be relying on the public sector to pick up their mistakes or tell them how to do their work. This is more common for contractors who reduce their supervision and quality control to the absolute minimum due to squeezed margins and for projects where cost is generally rated ahead of quality." xe "contracting:contractor ability"
Finally, technical expertise is required to limit variation claims to only those which are reasonable and to prevent fraud. xe "fraud"

xe "variations"Although this does not occur frequently, when a contractor is under financial pressure it is more likely to occur. For example, an occasional contractor may under-price their bid on the basis of making their profit by seeking variations. To do this, they would apply the wording of the contract literally and seek recompense for every variation. Determining the need for the variation and the appropriate recompense for it often requires technical judgement. xe "contracting:contractor ability"
The Defence Acquisition Organisation xe "Defence:Defence Acquisition Organisation"is examining a new system to improve its contract management by establishing reporting processes which amongst other things, requires that specialist advice must be drawn upon. The new system of Performance Reporting and Evaluation aims to improve risk management and program reporting. The DAO study is assessing the following proposals: xe "contracting:contract management"

xe "risk management"
· All projects are to submit monthly performance reports, quarterly performance reports or reports on demand comprising an executive summary and risk assessments and, where relevant, containing (a) baselines for cost, schedule and technical performance; (b) activity narratives; (c) budget issues; and ((d) earned-value performance data

· risk assessments are to cover five key risk areas identified by the Project Director, with narratives covering technical performance, design and production, Australian industry involvement, cost, schedule, budget, contracts, test and evaluation, introduction into service, project management, and logistics and supportability.

The study is also considering a requirement …to establish internal processes to assure the quality of quarterly reports, as well as a requirement to draw on specialist advice.

4.7
Stage 7: Evaluation and succession planning

xe "contracting:contract evaluation"

xe "Statement of Requirements"
This stage involves evaluating the outputs and outcomes of the contracted activity against the SOR and contract. For engineering contracts, this may involve the use of technical test methods developed during the SOR. However as some elements in the contract may have changed since the beginning of the contract, technical expertise may be required to determine if the technical test methods are still valid.

4.8
Summary of the importance of technical expertise in contracting

xe "informed buyer:benefits"
For engineering, information technology and other technology contracts, different types and depth of technical expertise are required for each stage of the contracting process. Using the Department of Finance and Administration's publication, Competitive Tendering and Contracting: Guidance for Managers, the contracting process can be divided into seven stages. They are:

1. specify the activity: Technical expertise is essential to rigorously identifying the desired functional levels, performance levels and constraints; identifying the full range of probable technical solutions; and advising on the risk, cost and functional/performance tradeoff of all options.

2. select the acquisition strategy: Technical expertise is essential to determining the appropriate acquisition strategy as different types of strategies result in different levels of technical expertise required, risk and cost. 

3. develop and release the tender documents: Technical expertise is essential to developing appropriate criteria so that a trade off can be made between the functionality, performance, risk and cost of each proposal; and developing performance based, sophisticated tender evaluation criteria which encourages tenderers to offer innovative solutions as they will be more confident that the subtlety of their bid will be appreciated.

4. evaluate the tender bids: Technical expertise is essential to determining if the proposals meet the users' requirements, and to assessing the validity of technical information. It is also critical in identifying engineering best practice and least life cycle costs (as opposed to just the cheapest initial price); reading between the lines of proposal to identify assumptions and omissions; and undertaking risk management assessment of the proposals which involves identifying the risks, quantifying the likelihood and consequences of the risks, and evaluating the proposed mitigation strategies.

5. decision and implementation: During debriefing, technical expertise is essential to explaining with authority why a bid was not chosen for technical reasons.

6. ongoing management: Technical expertise is essential to providing clear and concise engineering management oversight, control and advice to both government and contractor where appropriate. It is also essential in rapidly resolving issues which arise after contract signature such as clarification of contract wording and advice on issues too detailed to be included in the contract; ensuring quality assurance; and rapidly processing appropriate contract variations which both minimised wasted time and reduces cost by limiting claims to only those variations which are reasonable. Finally it is essential in representing the Commonwealth's position in disputed warranty issues or defect claims.

7. evaluation and succession planning: If technical test methods are required to measure outcomes, technical expertise is essential to determining the appropriate test methods and their limitations.

5
Options for specialist advice provision

xe "in-house expertise"

xe "contracting-in expertise"
There are two major ways that agencies can gain access to technical expertise. They are maintaining in-house permanent specialists and contracting-in expertise. There are many variations on these two methods such as having a multi-agency agreement for sharing technical experts, contracting-in an expert who works on site and is involved in decision making, and contracting an organisation to provide specialist advice on a case by case basis. The advantages and disadvantages of maintaining in-house permanent specialists and contracting-in expertise are listed in Table 5 and discussed below. 

	Option
	Advantages
	Disadvantages

	In-house specialists
	· greater knowledge of the agency's operations

· can be redeployed quickly

· cost-effective over the long-term

· guaranteed availability of technical expertise

· greater loyalty and accountability 
	· requires continuous work 

· difficulty in retaining technical currency in rapidly changing technological environments

· cost of recruiting and providing initial training to staff

· cost of providing on-going training, breath of experience and career paths 

· on-costs such as superannuation

	contracting in specialists
	· access to a wide range, quality and quantity of technical expertise

· reduces on-costs such as superannuation

· elimination of the need to ensure there is sufficient on-going work to fully employ in-house experts

· flexibility to meet work flow
	· agency loses control of certain functions and depends on contractors

· loss of corporate knowledge 

· staff's access to informal technical advice is reduced

· experience gained by one consultant is often quickly lost 

· consultants do not have a detailed knowledge of the agency's operations

· higher hourly rate for short-term contracts 

· the cost of selecting contractors


Table 5: Advantages and disadvantages of in-house and contracted-in specialists

5.1
Maintaining permanent in-house specialists
5.1.1
Advantages

Maintaining in-house specialists has several advantages. xe "in-house expertise:advantages"
Firstly, in-house staff have a good knowledge of the agency's operations. This includes corporate knowledge, xe "corporate knowledge"agency objectives, knowledge of relevant personnel, work currently underway elsewhere in the agency, and understanding of public sector ethics, administration and organisation. This eliminates the learning curve of contractors, xe "contracting:contractor ability"which is particularly important if the work involves interacting with different parts of the organisation and gaining resources or assistance. It also enables the technical experts to set outcomes relative to the agency's operation rather than to industry-wide empirical averages or benchmarks which contractors would typically use. These averages are invariably lower than the potential ones. xe "in-house expertise:agency knowledge"
Secondly, in-house expertise can be redeployed within the agency quickly. This is particularly important if urgent projects arise which require rapid tasking. xe "in-house expertise:deployment flexibility"
Thirdly, in-house expertise can be more cost effective in certain situations. These include when the technical expertise is required for long periods. Typical marginal costs for a consultant are about 2 times those of an employee.
 The Defence Acquisition Organisation, xe "Defence:Defence Acquisition Organisation"which employs over 200 Professional Service Providers (PSPs) to provide specialised skills considers that "…PSPs are expensive in comparison for APS and ADF personnel".
 xe "contracting-in expertise:Professional Service Providers"Another situation is where the transaction costs of organising a contract are significant compared to the contract value. For example, the ACT Department of Urban Services contracts out most design and construct jobs valued at more than $3000. However, it employs a draftsman to produce plans for a range of civil engineering work if the work costs less than $3000.
 Another situation is when agency staff occasionally require informal advice from technical experts. xe "Department of Urban Services (ACT)" xe "in-house expertise:cost-effectiveness"
Fourthly, maintaining and developing in-house expertise ensures that the expertise will actually be available. For some technical expertise, there is a shortage of skilled people available at a reasonable price. An example of this is F-111 strike aircraft qualified and experienced engineers. When the F-111 was in-service in the USAF, it was possible to attract skilled engineers or hire expertise from US companies. However, nowadays Australia is the only country in the world operating F-111s so hiring suitable engineers is becoming increasingly more difficult. Most available engineers with any F-111 experience are ex-RAAF engineers who, like their US counterparts, have highly marketable skills in other aerospace sectors, according to Squadron Leader Dave Blacklock, F-111G Project Office, Royal Australian Air Force, Department of Defence.
 xe "Blacklock, Dave"

xe "Defence:F-111"Another example of this was the difficulties Defence had in recruiting civilian specialists including engineers for the East Timor deployment. According to the Australian Financial Review, "The army's Training Command recommended last month that it should abandon its policy of trying to recruit specialists directly and train its own specialists from the general recruiting pool even though this will take longer, and cost more, than directly recruiting people with skills."
 xe "in-house expertise:availability"
Fifthly, an advantage of maintaining in-house expertise may be greater loyalty and accountability in the long term from the technical experts. While this was definitely true in the past, today this may be less relevant and it will depend on the workplace culture and the individual. xe "in-house expertise:accountability"
5.1.2
Disadvantages

There are a number of disadvantages to maintaining in-house expertise. Firstly, efficiency requires that the experts be continually deployed. In an environment where work is constant, this is not a problem but if work is sporadic, it may require creating work for them, or deploying them to other activities, which may result in an efficiency loss. xe "in-house expertise:disadvantages"
Secondly, for contracts in rapidly changing technological environments, such as computer systems, ensuring in-house experts retain technical currency can be both costly and time consuming. It may entail considerable training domestically and internationally, and industry work placements.

Thirdly, maintaining in-house expertise can be expensive in terms of human resource management. While it costs to recruit and provide initial training to staff, there is also a cost for providing on-going training, breath of experience and career paths so that the technical expertise remains current. This issue was identified in the IEAust submission to the Joint Committee of Public Accounts' inquiry, Public Business in the Public Interest: An inquiry into commercialisation in the Commonwealth Public Sector. xe "Institution of Engineers, Australia"

xe "Joint Committee of Public Accounts and Audit"

xe "Public Business in the Public Interest"
For roles to be performed effectively by professionals and other public service staff it is necessary that the individuals concerned are able to maintain practice competency in accordance with the industry and professional association standards. Most departments will have insufficient work to justify employing large numbers of specialised professional staff. Consequently, the breadth of expertise and experience which they can bring to bear on important issues will be limited. The loss of one key member of staff could expose the department to a high risk of failure. Furthermore, these departments will not be able to provide the structured career development opportunities that underpin the maintenance of in-house skills.
 xe "risk management"
The need for a critical mass of technical expertise was identified by others who made submissions to the inquiry. xe "in-house expertise:critical mass"
During discussions with the Committee, the Surveyor-General of NSW referred to another disadvantage of reduced staff numbers. Not only may loss of corporate memory result, but the numbers of staff may be so small that staff members' professional expertise ceases to be honed by constant contact with their peers. This is sometimes described as a loss of critical mass for the organisation concerned. The PSU describes how contracting out can affect the critical mass. "...you should have enough particular kinds of cases occurring, say, of a year or something, so that someone who is doing that sort of work is able to build up an expertise and maintain it. Whereas, if you are contracting out, those sorts of cases come in a lot less frequently so that when they do come in you are likely to have it for the first time in a year or two years or ever and your ability to deal with that is reduced. But it also applies on the other side of the equation where, if you are moving around between various contractors, their critical mass is not necessarily there either. They may also be hitting that particular kind of action or task for the first time themselves. They have got to build up their expertise then they gain the skills, finish the job and they do not get another action like that again because the contract has been given to somebody else. "

5.2
Contracting-in expertise
5.2.1
Advantages

Contracting-in engineering technical expertise has several advantages. xe "contracting-in expertise:advantages"
Firstly, it provides agencies with access to a wide range, quality and quantity of technical expertise. xe "contracting-in expertise:range of expertise""This may be important for activities subject to large shifts in technology"
 or where large projects are sporadic. The 1999 review of the Bureau of Air Safety Investigation (BASI) stated that, "a few submissions noted the increasing difficulty facing BASI in obtaining and retaining personnel with the myriad of skills potentially required to address all chosen incidents (especially in the case of a major airline accident)".
 Some people interviewed in this study identified that the quality of technical expertise provided by contractors is higher than if the position was filled in-house. xe "Bureau of Air Safety Investigation""Typically if Defence had an ASO6 position to fill but could not fill it due to no suitable internal applicant, a contractor would fill it with a retired wing commander whose level is equivalent to a SOGC", said Anne Mackinnon, Business Manager, Directorate of Electronic Warfare Projects-Airborne, Department of Defence.
 xe "Mackinnon, Anne"

xe "contracting:contractor ability"
Secondly, it reduces overheads as on-costs associated with in-house employees are eliminated. For some agencies, these on-costs can be significant. For example, not only does Defence have to pay for the person's administration and training courses, it also has to pay for relevant military training if the person is in uniform. xe "contracting-in expertise:overheads"
Thirdly, it can eliminate potential conflicts of interest. This was noted in the 1999 review of the Bureau of Air Safety Investigation. xe "Bureau of Air Safety Investigation"Several submissions stated that one advantage of contracting-in air accident investigators was to gain "greater availability of independent advice in those cases where …[the government] …investigator's personal contact with industry could be perceived to result in a conflict of interest".
xe "contracting-in expertise:conflict of interest"
Other advantages include:

•
elimination of the need to ensure there is sufficient on-going work to fully employ in-house experts, and

•
elimination of the need to provide a critical mass of technical expertise.

It is important to note that even if technical expertise does exist in industry, consulting companies may be unwilling to offer their technical expertise due to commercial reasons, notably in high technology areas. This situation was noted by the Defence Acquisition Organisation in a submission to the Australian National Audit Office. xe "Defence:Defence Acquisition Organisation" xe "Australian National Audit Office""Typically small firms of professional consultants are reluctant to insert themselves between Defence, as the customer, and large prime contractors and accept the risks to the survival of their business that comes with such a contractual relationship in a high-risk industry." Defence overcomes this reluctance by engaging specialists "…under contractual terms and conditions that describe the provision of professional services, with personal and corporate liability severely limited".

5.2.2
Disadvantages

xe "contracting-in expertise:disadvantages"
One of the main disadvantage of contracting-in technical expertise is that an agency loses control of certain functions. This can result in a loss of corporate knowledge at the termination of the contract and continued dependence on the contractors for further related work. xe "corporate knowledge"
A second disadvantage is that staff in other agency areas may be reluctant to seek informal technical advice as this has to be charged for. This can be an important issue if employees wish to get advice on whether they should seek formal, technical advice.

A third disadvantage is that any experience gained by one consultant is often quickly lost as a different consultant may be used the next time or the experienced consultant has moved on. The experience usually is only gained by one or two engineers within the consulting company's office, not by the whole company.

A fourth disadvantage is that the consultant may not fully understand the problems and difficulties of the client and provide an answer to what he/she think the client wants rather than what the client actually wants. This situation often occurs when the consultant is brought in for short-periods or when the consultant is not part of the team managing the contract, and is therefore excluded from knowing all the related issues.

A fifth disadvantage is that the consultant may have a conflict of interest. This may be because they have, in the past, presently or in the future, derive an income from one of the organisations bidding for the contract. 

Other disadvantages include:

•
consultants do not have a detailed knowledge of the agency's operations,

•
for long-term contracts, consultants can be more expensive,

•
the desired skills are not available in the marketplace when required at the desired price, and

•
the cost of selecting contractors can be expensive.
6
How to be an informed buyer

This section describes a method for agencies to obtain and maintain the most cost effective level of technical expertise to be an informed buyer.

xe "informed buyer:process of becoming"
Figure 2 illustrates the method and below is a discussion of its elements.

	1 Examine the good or service to be procured to determine the level of technical expertise required to be an informed buyer

Evaluation depends upon:

•
technical complexity of the activity

•
risks associated with solutions 

•
originality of the activity being contracted

•
stage of the contract

•
ability of the contractor

•
championship

•
type of contract



	ß

	2 Evaluate the relevant existing level of in-house and external technical expertise available
•
Undertake an internal skills audit

•
Identify the level of technical expertise in industry

•
Assess the appropriateness of the agency's current ability



	ß

	3 Undertake a cost benefit analysis of in-house versus contracted-in expertise at each stage of the contracting process
Evaluation depends upon:

•
What efficiency and effectiveness improvements result from having a knowledge of the agency's operations (eg corporate knowledge, agency objectives, work currently underway elsewhere in the agency and understanding of public sector ethics, administration and organisation)?

•
How quickly can technical experts be redeployed within the agency?

•
Is the technical expertise required for the short, medium or long-term?

•
What are the engagement costs (recruitment, tender costs) and on-going costs (training, management fee) for in-house and contract staff?

•
What are the dollar values of the contract and what are their transaction costs?

•
How often do other agency staff require informal advice from technical experts?

•
What is the fluctuation in the volume of work requiring technical expertise?

•
What is the variation in the disciplines of technical expertise required?

•
Is there a critical mass of work which will provide the breadth and depth of experience and career path options for in-house experts?



	ß

	4 Obtain and where appropriate, retain the required expertise

On-going management of in-house and contracted in technical expertise


Paying the appropriate remuneration which reflect market demand to get the appropriate level of expertise


Work towards offering a challenging and rewarding workplace to reduce attrition


Figure 2: Process to determine a suitable level of technical expertise and to identify where the expertise should reside

6.1
Determine the level of engineering technical expertise required to be an informed buyer

In purchasing engineering goods and services, it is fundamental that the purchaser is an informed buyer. While this statement is widely recognised in contracting guidelines, there is no guidance on how to determine the appropriate level of technical expertise required to achieve it.

From an analysis of the research above and the interviews with those involved in contracting, the level of technical expertise depends on the following factors:

•
technical complexity of the activity

•
risks associated with the solutions 

•
originality of the activity being contracted

•
stage of the contract

•
ability of the contractor

•
championship 

•
type of contract

xe "engineering expertise:level of skill needed"
Technical complexity of the activity

The greater the technical complexity of the activity, the greater the technical expertise required. Complexity involves not only the actual technology, but also the complexity of the process and its inter-relationships with other systems. While the inter-relationships may not be of a technical nature, to be able to manage the contract requires the application of a rigorous analytical approach normally associated with engineering and science disciplines. xe "engineering expertise: technical complexity"
Risks associated with the solutions 

Greater technical expertise is required to minimise the risk when selecting increasingly complex solutions. This is because effective risk management requires a technical understanding of each bids' solution and feasibility so that the risks associated with each bid can be identified, the likelihood and consequences of the risk be quantified, and proposed mitigation strategies be evaluated. xe "risk management"
Originality of the activity being contracted

The more technically unique or innovative a solution is, the more technical expertise is required to monitor the contract. xe "engineering expertise:originality of activity"
Stage of the contract

The level and type of engineering expertise varies along the life of the contract. As the outcomes and costs are determined during the SOR stage, the most experienced and knowledgable technical experts should be engaged here. As the contract progresses, the technical expertise required is more narrowly focused on issues of technology and sub-systems which can be provided by more numerous and less experienced experts. This view is reinforced by a 1986 review of Defence project management by the Joint Committee of Public Accounts. "The relative importance of technical skills will be directly related to the stage of development of the project, being most important during the design and development phase".
xe "Defence:project management"

xe "Joint Committee of Public Accounts and Audit"

xe "engineering expertise:stage of contract"
Ability of the contractor

The less able the contractor is in terms of their engineering competence, the more technical monitoring and auditing is required. In some cases it may be necessary to have as much or more knowledge than the contractor. In the submission by the Australian Law Reform Commission to an Industry Commission inquiry, xe "Productivity Commission"

xe "Australian Law Reform Commission"it stated that "My experience is that to maintain quality of service through arms length contracting one needs better skilled and more experienced staff to monitor the contractors performance and to administer contract details."
 xe "contracting:contractor ability"

xe "quality assurance"
Even when contractors claim to have the ability, it is important to verify this as illustrated by the HMAS Westralia disaster which claimed the lives of four sailors in May 1998. xe "Defence:HMAS Westralia"During the inquiry into the fire on HMAS Westralia, one submission alleged that the level of technical expertise provided by the prime contractor, Australian Defence Industries (ADI), was less than expected. According to counsel assisting the inquiry, Captain Peter Callaghan SC, "Navy was entitled to look to ADI as a world-class company which professed greater technical expertise than what was given".
 At the inquiry, ADI's project manager Roger Sergeant conceded "that he was unaware of the level of engineering expertise his staff had brought to the job". Mr Sergeant conceded neither he nor his subordinate Alan Morland possessed the tertiary engineering qualifications required for their jobs.

Even when the contractor has proven technical expertise, it is important to verify it is relevant. For example, the $1.1 billion Jindalee Operational Radar Network (JORN) project was originally managed by the prime contractor Telstra. xe "Jindalee Operational Radar Network (JORN)"However after a series of cost and time blowouts, management was taken over by a joint venture between Tenix Defence Systems and US defence and aerospace company, Lockheed Martin. Despite Telstra's enormous expertise in communications, research and development, there have been claims that Telstra "lacked the expertise or upper-level management to handle successfully what is admitted to be a complex and very high-technology software-sensitive project".

Selecting the wrong contractor can have serious consequences. In analysing the 1997 Royal Canberra Hospital implosion xe "Royal Canberra Hospital Implosion"which killed a spectator, the ACT Coroner linked the death of the spectator with selection process of contractor and sub-contractor "The process by which those persons were appointed, was connected to that death".
 "Although there were varying degrees of responsibility the inescapable conclusion is that these poor work practices [appointment process and contract monitoring]of PCAPL [Project Manage] and TCL [government-owned Project Director] in the appointment process permitted two persons to be assigned to the demolition project who were entirely unqualified for the task".
 The Coroner found that TCL "should never have allowed the Project Manager, PCAPL, to proceed beyond the expressions of interest stage without ensuring it had the credentials to assess the quality of tenders, especially in the implosion method".
 xe "Totalcare (ACT)" xe "quality assurance"
The Project Manager, PCAPL, was also critised for its selection process failure. The Coroner stated that "…TCL did not, as a matter of procedure as a Project Director, impose any external checks on the expertise or ability of the proposed successful tenderer, prior to accepting PCAL's recommendation. … TCL and PCAPL failed as a matter of procedure and care to vet or require appropriate level of information from those tendering. These failures should never again be allowed to occur."
 "There was a failure on the part of everyone present [TCL and PCAPL] to ensure that adequate objective checks of the contractor and explosives expert had been undertaken prior to approval of PCAPL's recommendation of the successful tenderer."
 Another example of the failures was that "PCAPL and TCL failed to ensure as they had directed that the new engineer had experience in the implosion techniques using explosives. No independent check was made as to who the engineer was and his qualifications".

As a result of the findings, the Coroner recommended "The following measures ought to be implemented in any future large scale public works project … to minimise the risks to public safety: (f) any claims made by the tendering body as to their ability to meet any special requirements must be independently and objectively checked before the letting of the contract".
xe "contracting:tender selection based on contractor competencies"
This need to validate the technical expertise of contractors was one of the lessons learned from the troubled submarine project. According to the submarine inquiry report, "Defence should ensure that the prime contractor and the subcontractors have the technical, financial and managerial expertise to carry out the project and to respond to likely risks".
xe "Defence:Collins class submarines"

xe "contracting:tender selection based on contractor competencies"
To monitor engineering work of the contractor and to validate the contractors technical expertise requires engineering expertise to be held by the purchaser.

Championship

Certain contracting activities require active championship within the organisation to ensure that the optimal solution is delivered. The two main forms of championship required are to challenge managerial pressures to award a contract quickly if this might compromise the outcome of the activity, and to argue for changes to legislation, regulation or corporate processes to ensure that innovative solutions are possible. Championship requires confidence and authority which may partly be provided by technical expertise. xe "engineering expertise:championship"
Type of contract

Different contract types require different amounts of technical monitoring and audit. For example, cost plus contracts usually require close monitoring to ensure that the costs claimed are not inflated. Evolutionary contracts have high risks and usually require close technical supervision in their early stages. xe "contracting:acquisition strategies"

xe "risk management"

xe "contracting:evolutionary contracts"
The above factors need to be considered in determining the appropriate level of technical expertise required for the project. For non-technical managers, actually judging the level of technical expertise required may be difficult as subject matter expertise may be necessary to do this.

6.2
Evaluate the relevant existing level of in-house and external technical expertise available

xe "engineering expertise:level of skill needed"

xe "Public Sector Management reform"
This involves undertaking an internal skills audit
 and identification of the level of technical expertise in industry. This allows the relative level of technical expertise in the agency and externally to be mapped using a framework developed by Greg Martin, Acting Commissioner of Main Roads, Western Australia (see Figure 3). xe "in-house expertise"

xe "contracting-in expertise"

xe "Martin, Greg"
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Figure 3: Relative technical expertise of agency and industry

In analysing the current agency position in the framework, it is essential that the relative ability rather than absolute ability is assessed. Historically, the public sector had high internal capability compared to the private sector but the increase in the size and ability of the private sector over the last few decades has reversed this. For agencies which have slipped to industry lagger status, "the organisation suffers the consequences of outdated expertise and reduced intensity of innovation relative to the market. In this situation, the organisation is incurring a measure of unproductive costs."
 "Some organisations, such as public works agencies, frequently do not even recognise that they are no longer as knowledgable as they once were and this results in contracting inefficiencies", said John Widdup, Manager Roads and Aerodromes, Snowy Mountain Engineering Corporation (SMEC). "They suffer from the dangerous condition of not knowing that they do not know."
 xe "Widdup, John"

xe "lack of expertise:self-delusion"

xe "asset management"
It is also important that the agency determines whether their ability is still appropriate. For example, even if the agency holds industry leader status, it is necessary to determine if this results in a substantial contribution to the agency's outcomes. 

6.3
Determine the appropriate level of in-house versus contracted in expertise at each stage of the contracting process

xe "engineering expertise:level of skill needed"
Once the preceding two steps have been completed, a cost benefit analysis of having the expertise in-house or contracted in needs to be completed for each stage of the contracting process. This is because different stages of the contract will require different levels and types of technical expertise, and the relative levels of technical expertise in the public and private sector will change. Typically the agency-specific technical expertise required at the stage of "specifying the activity" will tilt the cost-benefit analysis in favour of having the technical expertise in-house. Conversely the generic technical expertise required at the stage of "evaluation and succession planning" will tilt the cost-benefit analysis in favour of contracting-in the technical expertise. 

To determine the appropriate level of in-house and contracted in technical expertise, many issues need to be considered including: xe "in-house expertise"

xe "contracting-in expertise"
•
What efficiency and effectiveness improvements result from having a knowledge of the agency's operations (eg corporate knowledge, xe "corporate knowledge"agency objectives, work currently underway elsewhere in the agency and understanding of APS ethics, administration and organisation)?

•
How quickly are technical experts redeployed within the agency?

•
Is the technical expertise required for a short, medium or long-term?

•
What are the engagement costs (recruitment, tender costs) and on-going costs (training, management fee) for in-house and contract staff?

•
What is the dollar value of the contracts and what are their transaction costs?

•
How often do other agency staff require informal advice from technical experts?

•
What is the fluctuation in the volume of work requiring technical expertise?

•
What is the variation in the disciplines of technical expertise required?

•
Is there a critical mass of work which will provide the breath of experience and career path options for in-house experts?

One approach is to set the number of in-house specialists at a level where they can complete the baseload of work available, and use contractors to handle the peaks.

Determining the appropriate level of in-house and contracting-in expertise is a difficult value judgement. This issue is highlighted in an audit of Defence's acquisition activities. In March 1997, an external review of Defence was undertaken, called the Defence Efficiency Review (DER). One of the issues it addressed was the contracting out of the procurement processes. During the 1999 Australian National Audit Office audit of the management of major equipment acquisition projects, the Defence Acquisition Office stated that: xe "Defence:Defence Efficiency Review"

xe "Australian National Audit Office"
The DER considered that tasks associated with advice in specialist areas such as legal, quality assurance and engineering evaluation and support services could be contracted, but the responsibility of committing the Commonwealth should not be out-sourced. It concluded that the Commonwealth's core interests in Defence acquisition should continue to be protected by Commonwealth employees and that only by undertaking core procurement tasks internally could Defence continue to retain its 'wise-buyer' skills. While it is a matter of judgement about the extent of private sector involvement that is consistent with the DER recommendations, Defence believes that the limits of such out-sourcing are already being approached.".
 xe "quality assurance"
6.4
Obtain and where appropriate, retain the required expertise 

Once the level of in-house and contracted in technical expertise is identified, the agency needs to obtain and maintain it.

6.4.1
Ways to maintain in-house expertise

xe "in-house expertise:options for maintaining skills"
There are a number of ways to maintain engineering expertise in-house. This can be done by:

•
maintaining an in-house unit to perform critical aspects of an activity. This is particularly relevant if a discontinuity of the activity cannot be tolerated (eg maintenance of front-line defence equipment),

•
temporary or rotational placement of public sector staff with relevant private sector organisations,

•
working jointly with the contractor on critical areas, and

•
maintaining detailed supervision of contractor.

Particular attention must be given is retaining individual experts. As the public sector has less flexible employment terms and conditions, technical expertise in high demand may be attracted to the private sector with offers of better remuneration. xe "engineering expertise:remuneration"This problem and solutions were identified in the 1999 Review of the Bureau of Air Safety Investigation (BASI) which has a high level of technical expertise. xe "Bureau of Air Safety Investigation"
Where aspects such as remuneration create extreme pressures in gaining access to staff with particular skills, consideration should be given to BASI accessing suitably skilled resources in a different way than in the past. … If it were also found to be appropriate to improve remuneration for staff with sought after skills, then consideration should be given to a skill loading, or equivalent, on those categories where market conditions are significantly better, rather than uniform increases for all [accident] investigators. It may be worthwhile considering an alternative approach to the present system in which all investigators are treated the same. As an example, the commercial airlines have quite different terms and conditions for pilots and, say, cabin crew.

Thus agencies should pay the appropriate remuneration which reflect market demand to get the appropriate level of expertise

Studies have identified that financial rewards are but one of the main reasons why technical experts leave organisations. One of the most common reasons is to seek new challenges. The Review of the Bureau of Air Safety Investigation also identified the critical link between offering a challenging and rewarding workplace and reducing attrition.
 The Report on Engineering Rail Skills Shortages in Australia xe "Report on Engineering Rail Skills Shortages in Australia"identified a number of activities which would provide the challenges sought by engineers which would encourage them to stay. These included:

· project management opportunities,

· linking key performance indicators with the challenges being sought to ensure that the organisation and engineer focus on the desired outcome,

· temporary placement with upstream and downstream organisations,

· overseas postings,

· post-graduate courses,

· in-house self-improvement training,

· working on advanced technology development projects, and

· developing a career plan for each engineer which directly addresses their needs and ensures that the organisation is aware of them.

Thus agencies should work towards offering a challenging and rewarding workplace to reduce attrition.

Another issue which agencies need to address to retain technical expertise is recruiting and training of young technical staff. Historically the public sector has trained large numbers of engineers who have then moved into the private sector. "However this no longer happens", said Andreas Marquardt, ACT Branch President of APESMA and Manager Hydraulic Development, ACTEW Corporation.
 xe "professional engineer:training"

xe "Public Sector:number of engineers"

xe "professional engineer:number of engineers"

xe "ACTEW (ACT)" xe "Marquardt, Andreas"

xe "Association of Professional Engineers, Scientists and Managers, Australia"

xe "quality assurance""The public sector and in particular corporatised organisations, local governments and urban services departments, have not been recruiting sufficient junior engineers for a long time, as most have been in downsizing mode. In many areas, a large gap has opened up in the structure between the few remaining senior engineers (most now at the SPOA and SPOB level) and the few PO1 level engineers. There are insufficient PO2 and SPOC level engineers to enable effective succession planning to occur. In many areas the available "expertise" rests with one senior engineer (who is probably considering taking a redundancy package the next time it is offered). The private sector has also been reluctant to take on the training role as they operate in a highly competitive area where they need engineers who can "hit the deck running". There is often no time or money to permit the training and development of junior engineers. It is often cheaper and easier to employ an ex-public service senior engineer who has taken a redundancy package and is looking for part-time contract work. Agencies need to continually hire young engineers and train them to ensure that a pool of expertise exists and so the loss of one person will not destroy the area's technical expertise and corporate knowledge." xe "corporate knowledge"
6.4.2
Ways to contract in expertise

xe "contracting-in expertise:options for accessing expertise"
There are a number of ways to contract in engineering. This can be done by:

· contracting a consultant to supply both technical and contracting expertise, and to act on behalf of the agency in defining in detail the agency's needs, drafting the contract and procuring the good or service.

· selecting a number of professional service providers (PSPs) which could undertake the work, and developing administrative processes to allow agency staff to engage any of them with minimal paperwork. PSPs are used extensively by the Defence Acquisition Organisation (DAO).
 PSPs come from defence industries and related sectors and are contracted for periods ranging from a few days to a few years. According to the DAO, "PSPs satisfy DAO's personnel needs in specialist positions that are difficult to fill, such as software engineering, where APS/ADF remuneration may not be attractive".
xe "information technology"

xe "professional service providers"

xe "Defence:Defence Acquisition Organisation"
· after awarding the contract to the winning tenderer, commission an unsuccessful tenderer to monitor the winning tenderer. This approach is often used by AusAid. Another option is to engage an above the line contractor to monitor the winning tenderer. An above the line contractor is not a supplier of goods or of services related to specific hardware or software and therefore can provide independent professional advice. xe "AusAid"
· utilising suitable industry personnel via agreements with relevant industry organisations to work on projects, but obviously only on projects where no conflict of interest could arise. This approach was suggested in the Review of the Bureau of Air Safety Investigation (BASI). xe "Bureau of Air Safety Investigation"As there is "…doubt that BASI would be able to respond adequately in a number of circumstances, especially those involving a major accident/incident and large and recent model commercial aircraft or the state-of-the-art air traffic control and navigation systems",
 the Review Team discussed with the two major Australian airlines their willingness to cooperate in such an initiative. The airlines responded favourably and would be interested in the "…provision of expert help in particular incidents or secondment of appropriately qualified staff to work in BASI for agreed periods to ensure availability of appropriate expertise when needed".

· utilising recently retired experts. This was also suggested in the Review of the Bureau of Air Safety Investigation for areas where the BASI did not have the expertise. "BASI could seek to retain such expertise on arrangements involving a financial retainer and then a fee for service when called upon".
 xe "Bureau of Air Safety Investigation"
7
Utilising engineering expertise 

It is obvious that technical expertise is of no benefit unless it is used. There are a number of reasons why engineering expertise may not be sought and these include: xe "engineering expertise:utilising"
•
the advice will not be understood,

•
the advice will advocate a 'gold-plated' technical solution which ignores commercial pressures, and

•
an organisation structure which prevents expertise being accessed by other parts of the organisations. 

Another reason, poor management, is identified as a reason for not utilising expertise in the unsatisfactory $4.3 billion submarine project. xe "Defence:Collins class submarines"
The technical competencies required for the project are generally available, but in certain areas, have been made unavailable by the structure of the contract or the interests of the parties; or they have not been applied because of an overly rigid adherence to an input specification rather than a performance requirement...The point we are making here is not that management difficulties or lack of skills in Defence of Navy are responsible for the fundamental failure of the contractor to deliver, but rather weaknesses in management have resulted in issues not being addressed as they should have been.

The cost of not utilising engineering expertise is high, for without it, best value for money will never be achieved. 

8
Recommendations

xe "recommendations"
This study has identified the following recommendations so that government can be an informed buyer of engineering, information technology and other technical goods and services.

Recommendation 1

Government agencies should explicitly recognise that both contract management and technical expertise are essential for the procurement of engineering, information technology and other technical goods and services.

Recommendation 2

Government agencies should ensure that they have access to the appropriate level of technical expertise so they can be an informed buyer of engineering, information technology and other technical goods and services.

Recommendation 3

Government agencies should employ the following model to ensure they have access to the appropriate level of technical expertise in the most cost-effective manner.

	1 Examine the good or service to be procured to determine the level of technical expertise required to be an informed buyer



	ß

	2 Evaluate the relevant existing level of in-house and external technical expertise available



	ß

	3 Undertake a cost benefit analysis of in-house versus contracted-in expertise at each stage of the contracting process



	ß

	4 Obtain and where appropriate, retain the required expertise




Recommendation 4

If a government agency decides that the most cost-effective way of accessing technical expertise is to have it in-house, the agency must develop a plan for the on-going retention of that expertise. The plan can incorporate a variety of techniques including:

· maintaining a critical mass of in-house work by performing critical aspects of contracting activities in-house,

· temporary placement of public sector staff with relevant private sector organisations,

· working jointly with contractors on critical areas, 

· organising regular meetings and reviewing reports about critical issues with the contractor,

· paying appropriate remuneration which reflects market demand to get the required expertise, and

· working towards offering a challenging and rewarding workplace to reduce attrition.

Recommendation 5

If a government agency decides that contracting-in is the most cost-effective way of accessing technical expertise, the agency should explore all contracting-in options to select the most cost effective method or methods. Options include:

· contracting a consultant to supply both technical and contracting expertise, and to act on behalf of the agency in defining the agency's needs, drafting the contract and procuring the good or service,

· selecting a number of professional service providers (PSPs) that could undertake the work and developing administrative processes to allow contract staff to engage any of them with minimal paperwork,

· after awarding the contract to the winning tenderer, commissioning an unsuccessful tenderer or an above the line
 contractor to monitor the winning tenderer,

· utilising suitable industry personnel via agreements with relevant industry organisations to work on projects which offer no conflict of interest, and

· utilising recently retired experts.

Recommendation 6

Far greater attention and resources should be given to value for money, risk management and life cycle costing during the procurement of engineering, information technology and other technical goods and services.

Appendix 1: De-engineering in the public sector

The reduction in the number of engineers in the public sector became a significant issue in the 1980s for the engineering union, the Association of Professional Engineers Australia (APEA), and the professional engineers association, the Institution of Engineers, Australia (IEAust). xe "Association of Professional Engineers, Scientists and Managers, Australia"

xe "Institution of Engineers, Australia"

xe "professional engineer:number of engineers"
The main drivers for this interest were members' concern over the reduction in the engineering ability of the public sector, the diminishing importance of engineering in the public sector, and the loss of public sector engineering jobs.

Publicly, the argument against the reduction in the number of engineers was based on the economic benefits of employing engineers. For example in the APEA's 1990 publication Re-engineering Australia, a link was made between a high percentage of engineers in the population and high growth, and the need for engineers if Australia wanted to build a high-technology exporter. It based its case on government reports. xe "professional engineer:number of engineers"
The Department of Employment, Education and Training report Meeting Australia's Skill Needs, 1988, states "Engineers play a catalytic role within industry in encouraging industry to adopt new technology and to improve production techniques generally...The quality and quantity of engineering skills is of fundamental significance to Australia's industrial development...It is acknowledged that an adequate workforce of highly qualified engineers is of primary importance for economic progress dependent upon Australia moving into high technology, advanced manufacturing and specialty areas in an increasingly competitive market." 

In its report, An overview of microeconomic constraints on economic growth, 1988, the Economic Planning Advisory Council states: "Australia needs to develop an expanded, internationally competitive and sophisticated manufacturing sector. However, the output and stock of engineers in Australia are low in comparison with other, more industrialised economies."

A term coined during the 1980s was de-engineering. The importance of the issue was noted in the APEA's 1987 Compendium on de-engineering. "De-engineering has emerged as a key issue for the Association in the 1980s."
 xe "de-engineering"
The Compendium defined de-engineering in terms of a loss of engineering staff, rather than reduced engineering capability of the agency. "There are generally two stages within a de-engineering process. The first stage involves the change of title of a position with the deletion of the noun 'engineer' from it. The second stage then involves the subsequent classification of the position as a clerical officer position with the consequent elimination of the requirement for professional engineering qualifications."

APEA's newspaper explains the arguments for de-engineering and the union's opposition to it.

The concept seems to be based on the proposition that, to manage an engineering group effectively, one does not need to be an engineer. This is held to be true from senior levels down to relatively junior levels of engineering management.

A further view in some quarters is that engineers do not make good managers. That this is true in some cases cannot be denied. But to hold it forth as some universal truth is fatuous nonsense. Some of most successful managers in both public and private employment are engineers...

It must be said that most engineering management, as distinct from senior management which may include (amongst other things) only an engineering function, requires the exercise of engineering knowledge and judgment. To entrust such management to a non-engineer may be damaging or dangerous or at best inefficient...

Certain flexibility can be most desirable - but not at the expense of the quality and/or safety of professional engineering work.
 xe "quality assurance"
The IEAust's 1987 Statement of policy on the management of engineering functions in public sector organisations identified further reasons for de-engineering and its position on it. 

The Institution rejects notions that 'engineering is too important to be left to engineers', or that engineers engage in irresponsible 'gold-plating' of projects, requiring non-engineer managers to effect economies and control engineering functions. 

While strongly supporting the principle of filling all positions on merit, the Institution declares that the efficient, effective and professionally responsible leadership and management of engineering functions requires the possession of professional engineering qualifications and experience.

In 1988, the pressure on engineers increased substantially with the Commonwealth repealing the 50/50 policy which ensured that 50% of design for major new construction works was performed in-house. This policy was considered inconsistent with the preferred entrepreneurial approach.
 

In April 1994, the IEAust president, Professor Douglas Clyde, called for a "two year moratorium on the retrenchment of engineers from the public sector and the transfer of engineering functions to private enterprise".

In July 1994, the IEAust released an issues paper called In the public interest: Towards the rebuilding of Australia's engineering capabilities in key areas affected by the changing balance between public and private sector employment. The issues paper identified a number of potential impacts on public sector engineering services including:

•
reduced emphasis on engineering judgement in decision making processes has led unwittingly to a severing of the important link between knowing that a risk is being taken and the understanding of the extent and consequences of taking that risk. xe "risk management"
•
currently price and not quality is the crucial factor in the choice of contractor and consultant. It is alleged that this has led to a decline of technical and construction standards and a skills exodus from the industry.
 xe "quality assurance"
In 1994, the IEAust formed a taskforce called the De-engineering of the Public Sector Working Party. This led to the 1995 discussion paper, Reduction of Internal Engineering Capability in Large Organisations.

Historically, the strategic or core functions of many large organisations have been defined in engineering or technical terms...This led to the engineering perspective being dominant in these organisations...Two factors have caused re-examination of the strategic or core engineering functions. The first is the growth of external capability to perform many of the functions and services which were of necessity pioneered by pubic authorities and large companies. The second is redefinition of the functions in broader community and commercial terms. For example, a road authority may now be charged with managing a road network and providing for the safe and efficient movement of people and goods as part of an integrated transportation system, rather than the emphasis being on the design, construction and maintenance of roads. 

Decision makers in large organisations are now being pressed to assess the cost effectiveness of internal engineering capability and the assessment criteria are often superficial financial ones rather than comprehensive financial and technical ones. The merits of internal capability need to be argued in the overall corporate and strategic context and demonstrated in terms of risk exposures and management.

The paper concluded that an organisation, which has limited technical skills, could rely on external engineering services provided the following warning was heeded.

When extensive use is made of external capability, business growth and innovation is dependent largely on the management and policy development skills of trained staff in the client organisations. They must have the ability and desire to establish effective relationships with the external providers of services. Lost opportunities will occur if there are no technically competent staff interfacing with the external providers. Consultants and contractors have stated that they are able to provide a more efficient and effective service if they are able to interact with experienced, co-operative and technically competent client staff.

In 1996, the IEAust published an inquiry report called Engineering the Transition to Competitive Utilities - Innovation, Design Capability and Human Resource Requirements. It recommended that "in order to ensure that government is capable of remaining an expert client, all government agencies and departments dealing with technology and infrastructure should retain a core of technical staff..."

To raise the issue of technical expertise in the public sector, in 1998 the IEAust worked with the Australian Veterinary Association, the Australian Council of Professions, and Public Service and Merit Protection Commission, and ran a seminar called The future direction of specialist advice in the public sector. xe "Public Service and Merit Protection Commission"
The IEAust continues to argue the case for engineering expertise in parliamentary and government inquiries. For example, submissions were made to the 1995 Joint Committee of Public Accounts inquiry, Public Business in the Public Interest: An inquiry into commercialisation in the Commonwealth Public Sector, the 1998 Senate Finance and Public Administration References Committee inquiry, Contracting Out of Government Services, and the 2000 Joint Committee of Public Accounts and Audit inquiry, Contracting in the Australian Public Sector.

Appendix 2: Learning from disasters

Contracting and technical expertise as contributing factors to the Royal Canberra Hospital implosion, HMAS Westralia ship fire and the ESSO Longford explosion

xe "Royal Canberra Hospital Implosion"

xe "Defence:HMAS Westralia"

xe "ESSO Longford"
This article, written by Athol Yates, was published in Engineers Australia, January 2000.

Serious questions about the way some engineering activities were being managed have arisen from coronial inquiries and government investigations into three major fatal accidents - the Royal Canberra Hospital implosion, the fire on the HMAS Westralia, and the gas explosion at ESSO's Longford facility. An analysis of the reports reveals that lack of technical expertise, failure to assess the competencies of contractors, and inadequate engineering practice were contributing factors in those accidents. The reports identified at least one of these engineering problems in each accident.

The accidents could not be attributed to one individual or group. Instead the system failed and the failures involved many players and factors.

What went wrong 

A brief summary of each disaster is provided below.

Royal Canberra Hospital implosion: On 13 July 1997, the Royal Canberra Hospital was demolished by a planned implosion. A 1kg fragment of steel expelled during the implosion killed a spectator who was 430 metres away from the hospital among a watching crowd of over 30,000. The project director was the government-owned enterprise Totalcare (TCL), the project manager/contract superintendent was Project Co-ordination (PCAPL), the demolition contractor was City & Country Demolitions (CCD), and the explosives sub-contractor was Controlled Blasting Services (CBS). The CBS explosives sub-contractor and shot-firer, Rodney McCracken, has been committed in late December 1999 for trial for manslaughter by gross negligence, and the CCD demolition contractor, Tony Fenwick, is to be committed for trial for being knowingly concerned in the commission of that offence by Rodney McCracken.
 The main document on the implosion is the ACT Coroner's report, Inquest findings, comments and recommendations into the Death of Katie Bender on Sunday, 13th July 1997 on the demolition of the Royal Canberra Hospital Acton Peninsula, ACT.

HMAS Westralia ship fire: A fire occurred in the main machinery space of HMAS Westralia on 5 May 1998, which resulted in the death of four personnel. The fire was caused by diesel fuel from a burst flexible hose spraying onto a hot engine component and then igniting. The hose was one of a number of new flexible hoses supplied by the ship’s support contractor, ADI Limited, to replace the original rigid pipes.
 The main document on the HMAS Westralia disaster is the Report of the Board of Inquiry into the fire in HMAS Westralia on 5 May 1998.

ESSO Longford explosion: On 25 September 1998 at 12:26pm, a heat exchanger in Longford's Gas Plant 1 fractured, releasing hydrocarbon gases and liquid. The resulting explosions and fire killed 2 Esso employees and injured 8 others. The heat exchanger failed when hot lean oil at 230(C was reintroduced to the chilled vessel, which had fallen to –48(C. The introduced lean oil set up stress and caused a brittle failure. Full gas supply to customers was not restored until 14 October 1998.
 The main document on the Longford disaster is the The Esso Longford Gas Plant Accident: Report of the Longford Royal Commission. 

Lack of technical expertise

In all three accidents, a lack of technical expertise was identified as contributing to the tragedies. The expertise was either lacking in the contract managers and contractors, or unavailable when required.

In the hospital implosion, the ACT Coroner found that the officers appointed by the government-owned project director, Totalcare (TCL), to manage the contractor were asked "to undertake a function well beyond their experience, qualifications and skills".
 Specifically, the Coroner found that the representative of TCL "…was nominated as a supposed expert and was under significant pressure from certain Government officials to provide advice particularly as to the viability of the implosion being staged as a public event"
 however he did not "…have the requisite technical experience to be providing sound and reliable advice".
 This was despite the Coroner's view that "…TCL had the technical expertise or at least were in a position to acquire that degree of expertise for the project."
 

The lack of expertise is vividly illustrated in the risk assessment document prepared by the Project Manager in consultation with TCL staff. The Coroner said that "None of those persons possessed any knowledge or experience in the implosion technique and [they] were unqualified to prepare a true risk assessment of the demolition. The so-called risk assessment plan was a failure. The plan did not address the issues that were required by such a scheme, eg the specific methodology to be used, the experience of the contractor in undertaking similar implosions of similar buildings and finally, the protective methods intended to be used. The risk assessment plan assumed that the implosion would be safely conducted because other implosions had been safely conducted."
 xe "risk management"
In analysing the decision to replace the rigid fuel pipes with flexible hoses on HMAS Westralia, the Naval Board of Inquiry found that there was no competent authority either within the Royal Australian Navy or the Project Manager, ADI, which "critically examined the wisdom of the intended course of action."
 It concluded that " Key personnel within the RAN, and more particularly ADI Limited, were not adequately trained or qualified for the responsibilities placed on them."
 For example, the Westralia officer who was responsible for management of HMAS Westralia's maintenance had not been trained in contract administration and had only completed a 2-3 day financial training course and a basic purchasing course.

In analysing the ESSO Longford explosion, the Royal Commission identified that access to technical expertise was limited and this may have contributed to the explosion. In 1992, Esso relocated all its plant engineers to Melbourne as part of restructuring. The Royal Commission noted that "The change appears to have had a lasting impact on operational practices at the Longford plant. The physical isolation of engineers from the plant deprived operations personnel of engineering expertise and knowledge which previously they gained through interaction and involvement with engineers on site. Moreover, the engineers themselves no longer gained an intimate knowledge of plant activities".
 The Royal Commission concluded that "The reduction in supervision at Longford, including the transfer of engineers to Melbourne, necessarily meant a reduction in the amount and quality of the supervision of operations there. There was a correspondingly greater reliance by Esso on the skill and knowledge of operators. While it is not possible to discern any direct connection between the level of supervision and the accident on 25 September 1998, the Commission considers that it was probably a contributing factor".

Failure to assess the competencies of contractorsxe "contracting:tender selection based on contractor competencies"
The failure to fully assess the competencies of contractors and sub-contractors was identified in both the hospital implosion and HMAS Westralia fire reports.

During the examination of the hospital implosion, the ACT Coroner strongly criticised the selection process of the contractors and subcontractors. He found that the government-owned Project Director, Totalcare, "should never have allowed the Project Manager, PCAPL, to proceed beyond the expressions of interest stage without ensuring it had the credentials to assess the quality of tenders, especially in the implosion method".
 The Coroner reinforced this view when he wrote that the advertisement placed by PCAPL calling for expressions of interest in the hospital demolition "was not only narrow but poorly worded in so far as it did not contain words that might attract experts in the implosion method"
 and this "reflects the poor decision made by TCL in permitting a continuation of PCAPL as the Project Manager into a realm where the company had no experience".
xe "quality assurance"
The Project Manager, PCAPL, was also critised for its selection process failure. The Coroner stated that "…TCL did not, as a matter of procedure as a Project Director, impose any external checks on the expertise or ability of the proposed successful tenderer, prior to accepting PCAL's recommendation. … TCL and PCAPL failed as a matter of procedure and care to vet or require appropriate level of information from those tendering. These failures should never again be allowed to occur."
 "There was a failure on the part of everyone present [TCL and PCAPL] to ensure that adequate objective checks of the contractor and explosives expert had been undertaken prior to approval of PCAPL's recommendation of the successful tenderer."
 

Another example of the failures was that "PCAPL and TCL failed to ensure as they had directed that the new engineer had experience in the implosion techniques using explosives. No independent check was made as to who the engineer was and his qualifications".

The net result was that the contractors did not have required skills. The ACT Coroner summed this up by stating that "There is no escaping the fact that the project did not have the benefit of the relevant expertise in explosives or engineering capabilities".

The Coroner linked the death of the spectator with the selection process for contractors and sub-contractors when he wrote that "The process by which those persons were appointed, was connected to that death".
 "Although there were varying degrees of responsibility the inescapable conclusion is that these poor work practices of PCAPL and TCL in the appointment process permitted two persons to be assigned to the demolition project who were entirely unqualified for the task".

As a result of the findings, the Coroner recommended "The following measures ought to be implemented in any future large scale public works project … to minimise the risks to public safety: (f) any claims made by the tendering body as to their ability to meet any special requirements must be independently and objectively checked before the letting of the contract".

In analysing the HMAS Westralia fire, the Board of Inquiry concluded that the contractor may have not given the competency of the sub-contractor the appropriate attention. This was because the sub-contractor presented himself as a representative of a franchising hydraulic hose fitting organisation which was known to be a supplier of high performance industrial hoses and held a quality system certification to Australian Standards AS3902.
 The representation "implied a depth of expertise and knowledge which the Sub-contractor could not, and did not, provide"
, according to the inquiry.

Inadequate engineering practice

In both the hospital implosion and HMAS Westralia fire, contractors failed to deliver accepted engineering practice. This is illustrated in the examples below.

In analysising the HMAS Westralia fire, the Board noted that the decision to replace rigid fuel lines with flexible hoses should have been processed through the Royal Australian Navy's configuration change process as well as being approved by the ship’s classification society, Lloyds Register. According to the Board, "both processes were bypassed, largely as a result of ignorance and incompetence".
 The report noted that "the formal RAN configuration change process is circumvented at times, generally by well intentioned personnel, and this can have a severe impact on safety".
 However "to be on the safe side, all changes to ships should be subjected to a rigorous change process, but this approach ignores the imperatives of schedule, common sense and initiative".
 It advised that "the key to the right approach is good professional engineering judgement. Ideally, this would be exercised in the first instance by the initiator of the potential change but a professional engineering authority should validate it before work is set in train."

As a result of the inquiry, it was recommended that all engineering work should only be authorised by a competent professional engineering authority. The other military services have reviewed this recommendation and Army has recently established the Technical Regulatory Authority which is tasked with controlling the integrity of technical equipment.

Regarding the hospital implosion, the ACT Demolition Code of Practice required that an independent structural engineer and an explosives demolition expert be engaged on the hospital implosion project. This was ignored which meant that no independent cross checking of the work on the contractor and sub-contractor was carried out. 

The ACT Coroner also found that the structural engineer hired by the CBS explosives sub-contractors is a person who contributed to the death of spectator
 The Coroner stated that the actions and advice of engineer fell well below those acceptable standards of a reasonably competent professional engineer.
 As a result, the Coroner recommended that the engineer's "right to practice as a professional engineer be further examined by the appropriate professional body".
 Following the release of the Coronerial report, the IEAust put out a media release which stated that the engineer, who had a BEng, was neither on the National Professional Engineers Register nor a member of the IEAust. Therefore he is not bound by the IEAust's Code of Ethics nor subject to the IEAust disciplinary processes which means it is not possible for the IEAust to review his right to practice. 

Lessons learned

From the perspectives of the government, engineering organisations and individual engineers, there are significant lessons to be learned from the disasters.

For both the government and engineering organisations, the disasters have highlighted the need to be an informed buyer of engineering activities. This requires that the project director and managers have the relevant technical expertise, and most importantly to know when they do not have the required expertise and should contract it in. The disasters also identified the need to ensure the only competent contractors and sub-contractors are selected, and that proper engineering process to always followed.

The disasters raise a number of broad issues about engineering management. These include questioning accepted management wisdom such as the use of non-technical generalists to manage engineering activities; reducing the number of engineers on the basis of benchmarking; rationalising proven engineering procedures to save time; and relying on quality assurance rather than supervision and cross checking. xe "managerialism"

xe "Public Sector Management reform"

xe "quality assurance"

xe "benchmarking"

xe "professional engineer:number of engineers"
For individual engineers, the disasters have highlighted the need for engineers to only practice in their area of competence, to document any concerns they have about their work and to insist that proper engineering procedures are followed.

The final, and possibly the most important lesson, is that engineers may have a broader responsibility than the specific wording of their contract. This was inferred in the findings on the hospital implosion and HMAS Westralia ship fire. In assessing the work of the structural engineer in the hospital implosion, the Coroner concluded that "it is no excuse to simply make the claim that his role was one of a consultant and not that he was engaged or retained in a supervisory role."
 A similar difference between what level of engineering responsibility should be expected compared with what the actual contract wording was also highlighted in the HMAS Westralia inquiry. The Board noted that while the contractor was not specifically requested to do an engineering analysis in replacing the rigid hoses with flexible ones, the contractor "had a general obligation as the engineering contractor to make a proper engineering assessment of the proposal taking all factors into account. The standard of that consideration should have accorded with the engineering expertise and 'world class' which ADI claims."
xe "professional engineer:responsibility"
While the disasters have been tragic, a far greater tragedy will occur if the consumers of engineering services and the engineering profession fail to learn from them.

Appendix 3: Policy on the governance of engineering activities in public and private organisations

This policy was produced by the Institution of Professional Engineers New Zealand. The policy can be found on the IPENZ Web Site http://www.ipenz.org.nz/frames/guides_index.htm.

June 1999

Risk and Prudence: Engineering governance in public and private organisations

xe "Public Sector Management reform"

xe "risk management"
IPENZ Recommendations for the Prudent Management of Engineering Activities in Public Companies, Local Authorities and Crown Agencies

Introduction

The Institution of Professional Engineers New Zealand (IPENZ) is the professional body representing engineers and technologists in New Zealand. It has produced these guidelines to assist directors, councillors, and executive managers in public companies, crown agencies and territorial local authorities with the prudent management of their engineering assets and operations.

Rationale

Adherence with this policy will assist directors and executive management, and those with statutory responsibilities for compliance with the legislative requirements, to show that they have acted prudently and have followed "best practice" in setting up appropriate processes and accountabilities. Compliance with this policy will also assist in ensuring that engineering activities are managed in support of the broader business activities.

Applicability

These guidelines are designed for public companies, crown entities, government bodies and territorial local authorities which either

(i)
Rely intensively on engineering and technology to deliver or produce their services and products.

Or

(ii)
Engineering-related risks are a significant proportion of the total business risk.

Board Positions

Organisations should ideally have at least one Board Member with a recognised professional engineering background. That person will, in addition to their normal Board responsibilities, be expected to add an engineering and technology perspective to Board policy making. The Board should also recognise that it may need to take advice on engineering matters from both within the company and from external sources.

Executive Management

Such organisations should have a person or persons (as appropriate) with clear responsibility and accountability for engineering and technology matters. This person should be eligible for professional membership of a recognised engineering institution. The position description should include responsibility for ensuring that: -

(i) The engineering and technology policies are embodied within the business policy and strategies.

(ii) Engineering risks are properly evaluated and considered in evaluating business risk.

(iii) The engineering and technology applied in the businesses meet ‘best practice’ guidelines.

Business Processes

The organisation should have within its strategic business processes: -

(i) A regular performance audit of its engineering policies (including human resource policies applying to engineering personnel) against industry ‘best practice’.

(ii) an engineering risk evaluation program

Conclusion

Adherence to this policy will assist those with governance responsibilities to show that they have acted prudently in managing the engineering resources entrusted to them.

R P CARTER KNZM

President
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Planning and Land Management 

PO
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Public Service and Merit Protection Commission
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Public Sector Union

RAAF
Royal Australian Air Force

RFP
Request for Proposal

RFT
Request for Tender
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Senior Officers

SOR
Statement of Requirements

SPO
Senior Professional Officers
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United States Air Force
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	Do you know of any recent instances where a lack of engineering expertise contributed to a significant government contracting, regulatory or policy failure?

Do you know of any recent instances where the use of engineering expertise contributed to a significant government contracting, regulatory or policy success?




The IEAust is interested in identifying examples of technical activities by government where the lack or use of engineering expertise critically effected the outcome. For example, in the development of certain technical regulation, did the government's use of engineering expertise ensure that the regulation was effective and efficient? Or in the purchase of certain technology, did the government's failure to utilise engineering expertise result in the contract not achieving its objective.

The IEAust is seeking examples that involve engineering, information technology and other technical goods and services. Specifically, examples are sought in the following areas:

· technical policy development and implementation

· technical regulatory development and oversight

· public administration of technical activities

· contracting of technical activities

If you know of examples, please contact or send information to:

Athol Yates

Policy Analyst 

The Institution of Engineers, Australia

11 National Circuit

Barton ACT 2600

tel
02 6270 6555

fax
02 6273 2257

email
Athol_Yates@eol.ieaust.org.au
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� The term engineer refers to all members of the engineering team which consists of professional engineers, engineering technologists and engineering officers.


� ACT Coroner, 1999, Executive Summary of the Inquest findings, comments and recommendations into the Death of Katie Bender on Sunday, 13th July 1997 on the demolition of the Royal Canberra Hospital Acton Peninsula, ACT, pp 41.


� An above the line contractor is not a supplier of goods or of services related to specific hardware or software and therefore can provide independent professional advice.


� The engineering capability of the public sector in the past is illustrated in the fact that in 1939, 58% of all Australian professional engineers were employed in the public sector. The Journal of the Institution of Engineers Australia, 30 September 1939, pp 331. �xe "Public Sector:number of engineers"��xe "Institution of Engineers, Australia:number of members"�


� Productivity Commission, 1996, WTO Agreement on Government Procurement, Potential Implications for Australia of Accession, 96/18, AGPS, pp. 4.


� Australian Bureau of Statistics, 1999, Engineering Construction Statistics No 8762.0, pp. 3. This figure for 1997-98 only includes non-building engineering construction in the sectors of roads, highways and subdivisions; bridges; railways; harbours; sewerage and drainage; water storage and supply; electricity generation, transmission and distribution; pipelines; recreation; telecommunications; heavy industry, oil, gas, coal and other minerals; and other heavy industry. This figure underestimates the total government expenditure on engineering activities as it does not include engineering consulting services, and engineering goods such as defence equipment. �xe "engineering goods and services:defination"�


� The Association of Consulting Engineers Australia, 1995, Qualification based selection: The probity perspective, Sydney, pp. 1.


� "Defence currently manages over 200 major acquisition projects with a total estimated cost of some $43 billion of which $26 billion will have been spent to June 1999. Of the balance of $17 billion, Defence plans to spend $2.8 billion in 1999-2000." Australian National Audit Office, 1999, Management of Major Equipment Acquisition Projects- Department of Defence, Performance Audit No. 13, Canberra, pp. 13. �xe "Defence:expenditure"�


� In Before you sign the dotted line … Ensuring contracts can be managed, (MAB/MIAC, 1997, pp. 54) it states the expertise " includes knowledge of, and skills related to relevant industry, procurement, accountability requirements and contract law, financial management skills and human resource management." This is a limited definition as it implies that technical expertise is simply "knowledge of and skills related to the relevant industry".�xe "Before you sign the dotted line"�
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