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Summary Of the prOJeCt Austrgads

* Value-for-Money

- Bundling (or contract packaging) and nature of contracting (i.e. from collaborative to
competitive contracting)

* Guide future procurement decisions; and/or review an actual procurement decision

« Case study successful application and validation of the Tool (in review mode) on Toowoomba
Second Range Crossing (TSRC)

« Credentials: The Tool is developed, empirically tested and successfully trialled (in an
Australian Research Council/ARC grant); cited by Australia’s Productivity Commission;
cited by ITF/OECD as key part of “way forward”; and highlighted in forthcoming book by
NBER, USA

11
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Why we urgently need the Tool
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Evidence of market failure

« Sample of 87 Australian
public sector major roads
and health projects worth
$32bn (in the ARC grant in
which the Tool developed)

[
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Sowrce: Bridge and Bianchi (2014) and Teo (2014)
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Why we urgently need the Tool
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Evidence of market failure
« Sample of 87 Australian major projects

» Larger projects dominated by single
contracts and Design and Construct; Early
Contractor Involvement (ECI); Managing
Contractor (MC); and Alliance-based models
of procurement

+ Stereotypical contracts and mistaken
“collaboration”.
* One-size-fits-all
* Red herrings
*  Asymmetry

« Government constraints

A major public sector road deliver as a single Alliance with two expressions of interest

Road at junction of rail
/- involving third party works

“Simple” on-grade
road and elevated
sections of road

Cut and cover tunnel

""""""

o’
¥ .+ Driven tunnel
o

-
........

{ Contract#3 | ( Contract#4 Contract #2 { Contract#1 |
| (Designof || (Construction of | (Construction of | | (Design of driven !
| remainder) || remainder) | i driven tunnel and cut | | tunnel)
\_Patterns 6&7 } i Patterns 6&7 } & cover tunnel) i Pattern 8
L A T PaternS ) o T
i y; "”nw_.‘
i / .
— e g — —
] ]
1 ]
1
Cut & cover tunnel Third party rail alignment Simple road-on-grade Driven tunnel

and elevated structures
{ O&M same, in technological terms, to rest of road network and procured as |
i part of a range of network activities and not procured as a project-based |
lactivityinthiscase.
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Why we urgently need the Tool =

The Tool guides the user to:

* Avoid bundles (and contracts) that are either too large or too small; and develop most
efficient size & number of bundles (and contracts).

* Avoid mistaken collaboration or mistaken competition; and develop the most efficient
nature of contracting associated with each bundle (and contract).

15
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Why we urgently need the Tool ftvd

* Delivering stimulus in COVID-times in Australia — danger pendulum might swing too far
and for too lonqg towards unbundling.

« The Tool employs a structured and tried/empirically tested microeconomic principles.
« At very least the Tool provides efficient baseline/benchmark.

* If near term inefficient unbundling and contracting, then assume that we will need the
pendulum to swing again.

* Not back at too much bundling, rather to a more sustainable position of efficient bundling
and efficient contracting.

16
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Key differences between
the Tool and current practice
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Current practice is typically reliant on some variant of the Multi-Attribute Utility Approach, often

termed “Procurement Options Analysis” (POA).

In POA, typically revolves around one or few
short-term targets (as opposed to the longer-
term goal comprising the Value-for-Money
priorities in the Tool).

A

Player (User
Implementing
Step 4 inthe Tool)

Weather
Conditions
(Project
Context)

g‘“" Ball (Project Characteristics)

<+— Goalposts
(Value-for-Money
priorities)

18



Key differences between <A
the Tool and current practice Austroads

« The Tool sees no one approach to contract packaging is universally v
30 ) eather
advantageous. ¢ °f;, < it
: (Project
« Guides users to configure contracts to align the project characteristics Corted oot
and context with Value-for-Money priorities (key performance e ore
attributes).
« Contract packaging will vary dependent on project characteristics and 2“sau(vmjectcharaaerisncs)
its context. w (U/
ayer (User
- . . . , « ey Implementi
- Different kinds of risks across the project’s activities are treated septintee]
differently.

Capital Lifecycle Whole-Life Cost

Cost Cost Cost Compliance
Minimum Certain

3 2 3 3 1 2 1 2

Note: 1 = Highest Priority; 2 = Moderate Priority; 3 = Least Priority
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High level view of the Tool .

The Tool combines various
schools of economic thought — - ‘j‘“’
procurement strategy — the o
efficient management of
microeconomic risk in the
externalisation of key project-
specific DCOM activities arising
from the project schematic, or
reference design.

‘ Contract #1 ‘ Contract #2 ‘ Contract n

21
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Expression of Interest document for TSRC N

Extracts concerning reference design in TSRC’s EOIl document (Projects Queensland, 2074; & pre-Covid)

Overview of the Project and Opportunity

“The Toowoomba Second Range Crossing (TSRC) is a proposed bypass route to the north of Toowoomba,
approximately 41 km in length.

Reference Design

“The reference design forming the basis of the statutory planning and environmental approval process
features: five intersections/interchanges. ..; two lane carriageway for a posted speed of 100kph; three lane
divided carriageway; four lane divided carriageway including dual two lane tunnels (approximately 700
metres in length) for a posted speed of 100kph; maximum gradient of 6.5%; and service roads and auxiliary
lanes.”

Key Considerations

‘It is expected that the TSRC will be tolled. However, at this stage, the Project scope will not include the
provision of toll collection systems or associated foll collection services as this is intended to be procured
separately.”

Pilot Tunnel

“A pilot tunnel was constructed between August and December 2007 using drill and blast methods. The
pilot tunnel project enabled the collection of geological data, sampling of rock mechanics and cuttability
tests, estimation of ground water inflows, insitu stress and convergence measurements, monitoring and 23
measurement of drill and blast induced vibration levels.”
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Steps in the Tool applied to TSRC Aﬁ;

State-of-the art microeconomics
underpin the steps of the Tool’s
procurement strategy.




Step 1. Activity analysis
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« Key DCOM activities
* Distinct knowledge and skills

« Each key activity initially
grouped across project.

Project Schematic/
Reference Design

.

Production
Economics - Economics
Step 1 of
Activity Analysis Specialisation

Key DCOM
Activities

26



Step 1. Activity analysis
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Design activities in TSRC

Design of Road (Interchanges, Overpasses, Design of Driven Tunnel
Underpasses, Carriage ways, Bridges)

Design of construction of road Design of construction of tunnel

1. Geometric design 10. Space proofing

2. Road design 11. Geometric design

3. Pavement design 12. Structural design

4. Landscaping design 13. Ventilation design

5. Road lighting design 14. Electrical design

6. Bridge and retaining wall design 15. Drainage design

7. Noise mitigation design 16. Rock mechanics/structural design

8. Drainage design. Design of performance specification of maintenance to
Design of performance specification of maintenance to tunnel

road 17. Plan for routine and programmed maintenance to

9. Plan for routine maintenance, programmed
maintenance and rehabilitation of road pavement, roac
furniture, drainage maintenance & ITS

specialist linings, mechanical and electrical and fire
elements in driven tunnel

27



Step 1. Activity analysis
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Construction activities in TSRC

Construction of Road (Interchanges, Overpasses,
Underpasses, Carriage Ways, Bridges)

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Site preparation

Drainage

Earthworks

Paving (base and sub-base)
Asphalt surface

Lining and marking

Lighting

Traffic signs and furniture
Guardrail

Landscaping

Concrete barrier

Kerbs and traffic islands
Traffic management

Bridge works including piling
Retaining walls.

Excavation

Roof support

Insitu concrete works
Formwork
Reinforcement
Drainage

Mechanical fit-out
Electrical fit-out
Pavement

Construction of Driven Tunnel

33.
34.
35.
36.
37.
38.
39.
40.
41.

28
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Operations and maintenance activities in TSRC

42. Intelligent Transport Systems

43. Traffic operations
44 . |ncident response services

and reactive (emergency) maintenance to:

o r0ooo0op

Drainage;

Paving (base and sub-base);
Asphalt surface;

Lining and marking;

Lighting;

Traffic signs and furniture;
Guardrail;

h.
.
i
K.
.
m.
n.

45. Inspections and data collection, implementation of routine, programmed

Landscaping;

Concrete barrier;

Kerbs and traffic islands;
Traffic management;

Bridge works including piling;
Retaining walls; and

Tunnel M&E systems.

29



}&

_ o _ Refer to sections gﬁ—?‘
Step 2: Project specific-or-network analysis 283 L

‘ Key DCOM
Activities

Froduction
E :
cCoOnomics Econaomics _ =
Step 2 of Activiti
Project Specific-or- Scale ookt

Metwork Analysis

‘_ Project Specific
Activities

Project specific activities Network activities

(# recurrent activities in existing network) (= recurrent activities in existing network)
Design activities in road Operations activities

Design activities in tunnel Maintenance activities

Construction activities in road

Construction activities in road

30
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Step 3: Risk (make-or-buy) analysis ot

Strategic Management
Theory &
New Institutional
Analysis

Supplier monopoly * Project Specific D & C
GOVERNMENT is technically supplier oligopoly MARKET is technically Activities
and/or organizationally Competitive and/or organizationally . .
superior ‘ neutrality ' superior O 4 klndS Of ”Sk —> 8

theoretical patterns (5to 8 =
outsource)

 TSRC Actual patterns 6 or 7
except 8s in tunnel (detailed

| l _ ' design and installation of
RBT variable/s TCE variables dominate RBT RBT variable/s (capability, rarity, costly

) M&E) — all outsource.
(capacity, rarity, costly to imitate) (specific, frequency, uncertainty) to imitate)

dominate TCE variables dominate TCE variables 31
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Step 3: Risk (make-or-buy) analysis s
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Project Specific D & C Activities

Questions (concerning hold-up):

Direct sunk/switching costs (i.e. disestablishment and re-establishment costs of supply)
Indirect sunk/switching costs (costs of delay to buyer’s business)

Third party interference during D&C
Environmental changes during O&M

Buyer’s demand for activity versus typical scale of activity in leadings suppliers
Pipeline of activity.

Questions (concerning capability and competence/capacity):

Buyer’s capability (knowledge and skills) and capacity (sufficient resources) with and

without temporary staff

Supply of market firms capable of delivering the activity and likely to EOI

Difficulty and cost to buyer to develop same or better capability as market firms in

delivering activity. 32
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Refer to sections

Example of pattern 6 (Pavement Design)

Asset . . Costly to
ake-or-
Bury

Logic TCE
Question 1 | GQuestion 2 | Question 3 | Question 4 | Question 5 | Question 6
A2
1 C?ggt;!;'ty + 0 or + + + + + Internal
Production
2 Competence 0 or + 0 or + + + + 0 Intermal
(RBT)
Cirganisation
3 Competence 0 or + 0 or + + + 0 0 Internal
(Coase)
Hold-up
4 (TCE) + + 05+ -+ (] L] Internal
Hold-up
(TCE) External
Production
Fi Competence 0 or + 0 or + L] - + (] External
(RBT)
e 2 o sl 0 or + 0 or + (] = + + External 33

(RBETY)



Step 4: Contract packaging PR %%
(bundling) analysis Austroecs

Externalised
Meaw Institutional ‘ Activities
(Behavi ] = =
mm.f.r; - PRGHIES
Step 4
Bundling Analysis
‘ Bundie #1 ‘ Bundie #2 ‘ Bundle n
Opportunity costs/trade-off Resolves less versus more contracts tension
» More bundling/less contracts (when low unpredictability) « First, focus on the troublesome activities ® i.e. pattern 5 (hold-
 Less compliance costs & more innovations (positive up — none in TSRC) and pattern 8 (thin supply — M&E in tunnel
externalities) © in TSRC); then leverage efficiencies of more bundling/less
kkkkkkkkkkkhkkhkhkhkkhkhkkhkkhkhkkkkkkhkhkhkhkkhkkkkkkkkkkk Contracts @
« More bundling/less contracts (when high  Bundle and Contract #2. Detailed design and installation
unpredictability) of the M&E activities in the tunnel.
« Less time to plan & design; & more hold-up ® » Allowing pattern 6 & 7s to be bundled (while not creating

a pattern 8) with less contracts; because of the ranking of

More bundling/less contracts (regardless of e e e ST (Ge 19)

unpredictability)

. Less competition ® - Bundle and Contract #1. D&C of all activities (except 34

M&E activities in tunnel in Bundle/Contract #2).
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Step 5: Qompetltlve or collqborat!ve analys_ls %
contracting (exchange relationship) analysis 283 Austroads

MNew Institutional
(Behavioural)
Economics
Step 5 »
Exchange Relationship 4
Analysis

Contract #1 ‘ Contract &2 Cuntrm:t n

Asset Cu::-stly to
R __- ReSHORsHE

Hold-up Collaborative
(TCE) Contracting
Production Oor+ Standard
Competence Competitive
(RBT) Contracting




Step 5: Competitive-or-collaborative analysis A
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contracting (exchange relationship) analysis 283 LA

New Institutional ' e A
(Behavioural) J Economics

of
Engtnnrnis - : Risk Allocation
Exchange Relationship Bfor
Analysis Risk Sharing

‘ Contract #1 ‘ Contract g2 ‘ Contract n

Outcome-based contract terms Hybrid contract terms Behaviour-based contract terms
(Pattern 8 and Pattern 6/7 (Pattern 5 Bundies) (Pattern 5 Bundies)
Bundles

« Target out-turn costs or o Cost-plus
guaranteed construction sum
linked with gain-share or pain-

Low power incentive

share regime = Principal's ntslc to completion
* Risks balanced between agent - R C'_DS ) )
and principal — speqmcgtlnn of behe_muur
e Suitable for outcome uncertainty = WLZREn) O L

— outcome uncertainty
— high project complexity
— less goal alignment

36
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 Direct assessment of Value for Money problematic

* Indirect assessment using EOI

« Established at early stage and close to the point in time just after the procurement
decision

« Captures both the potential for high bid prices, or pre-contract market failure, and the
potential for hold-up, or post-contract market failure

* Hypothesis

» Actual competition is expected to be within the optimum range of competition, i.e. 5 to
around 8 EOIl inclusive, in cases where actual procurement substantially matches
the procurement strateqy recommended by the Tool; and

« Actual competition is expected to be outside the optimum range of competition
I.e. 4 orless EOI, or 9 or more EOI, in cases where actual procurement
substantially mismatches the procurement strategy recommended by the Tool. 37
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TSRC Actual Procurement Tool's Recommended Procurement

Single contract 2 contracts (though cost substantially in Contract #1)

D&C bundled in Contract #1 & M separated as network

D&C&M bundled .
activity

Substantial government capital contributions for D&C, with

Private finance mainly for M ARSI e

« Given the small cost of maintenance, relative to the much larger cost of design and constructing TSRC,
the procurement strategy for this project recommended by the Tool mostly matches the actual approach.

* Anecdotally, there were 5 to 6 EOI.

« Also anecdotally, the absence of private finance may well have increased the number of firms
expressing an interest, and closer to the optimum 8 EOI.

38
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 Value-for-Money — efficient bundling (or contract packaging) and efficient contracting (i.e.
from collaborative to competitive contracting).

« The single Alliance road project in the ARC grant (slide #14) and TSRC illustrates significant
improvements in Value-for-Money that would have likely been delivered by the Tool.

« All four cases in the ARC grant supported the hypothesis developed to test the Tool.

« The Tool is expected to appreciably improve the chances (up to double the chance) that the
procurement approach is successful in setting the project on a path to deliver superior VIM (in
contrast to current practice).

* The Tool has now also been supported by the results in its trialling in TSRC (funded by
Austroads) and a major health project (funded by Infrastructure Australia).

40
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Beyond significantly advancing Value-for-Money, the Tool will deliver other microeconomic
benefits, including promoting:

* Objectivity
« Accountability and transparency
« Reliability and consistency

* More time for planning and design development
Beyond microeconomic benefits industry and macroeconomic benefits.

As COVID-times render the Tool compelling to ensure that the best Value-for-Money is
delivered and demonstrated on each and every new infrastructure project.

The trialling of the Tool on both TSRC and the major health project and forms the basis of the
Tool’s forthcoming User Guide to be published by Infrastructure Australia.

41
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Two key recommendations:

* An agency does not wait for the publication of the User Guide by Infrastructure Australia.

» Austroads consider a proposal to develop the economics in the Tool into a further tool to
be applied to the procurement of network activity including the operations and
maintenance of roads.

42
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Dr and Associate Professor of Project Management
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Upcoming Austroads webinars 7

Austroads

T

Vehicles and Technology Future State 2030 6 August
Standards Australia — Bitumen and Related Materials for Roads 11 August
Classifying, Measuring and Valuing the Benefits of Place on the Transport System 13 August
Framework and Tools for Road Freight Access Decisions 20 August

Register at austroads.com.au/webinars-and-events
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