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INTRODUCTION

1.1 Overview

Digital Engineering (DE) enables enhanced precision, efficiency and adaptability
across a broad range of industries. It empowers organisations to envisage,
analyse, and optimise every aspect of their operations, from design to supply
chain logistics and maintenance of built assets. As such, DE is more than just
another technological advancement; it is the key to unlocking a new era of
innovation, productivity, and economic growth. Investment in DE capability is not
just an investment in technology, data and skills; it's an investment in the future

of industry and the transport assets that support our communities. Increasing
investment in DE capability, both internationally and nationally, seeks to address
the significant industry challenges, including the need for improved productivity,
asset resilience and increased demand, with the addition of exponential growth of
data about these assets. All government agencies in Australia continue to develop
clear direction and solutions to support industry transformation, with DE being

a key enabler.

The Austroads board recognised the need to develop a DE guidance document
to help support the strategic and technical application of DE across Australia
and New Zealand (ANZ) transport agencies. Existing DE guidance, while
comprehensive, has yet to create a step change in DE adoption in road and
transport agencies within ANZ.
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The term DE means different things to different stakeholders, and without an
international standard definition for DE, this term has caused confusion within
the ANZ transport sector.

One internationally recognised description of the process that DE typically seeks
to achieve is described as follows with further industry and agency examples also
provided in the Glossary of Terms section of this guide:

Use of a shared digital representation of a built asset to facilitate design,
construction and operation processes to form a reliable basis for decisions -
(ISO 19650:1)

DE is often described using other terms, such as Building Information
Modelling (BIM), Virtual Design and Construction (VDC), and Asset Information
Management. Agencies should be aware that the industry may use several
different terms to describe similar concepts, and they should agree on
terminology and meaning within their organisation.

The impact of the built environment, the places and spaces created or modified
by people, including infrastructure such as road, rail, energy, and water - is felt
by everyone in their everyday lives, work, business, and play. It has a pivotal role
in supporting sustainable economic growth, boosting competitiveness, and
increasing quality of living.

AUSTROADS 2024 2
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DE has the power to change how organisations procure, design, deliver, hand

over and operate assets, representing a significant driver of change. Over the

past six years, governments in New South Wales, Victoria and Queensland have
championed the use of DE. These individual DE programs have made a significant
difference. However, there is a lack of a joined-up national approach and guidance
to develop and implement DE strategies on transport projects and assets.

The aim of this guide is to provide a national approach and is primarily for
government stakeholders who plan, create, and operate road assets. It provides
guidance on planning, implementing, managing, and maintaining an effective
DE strategy throughout the lifecycle of an agency’s asset base. At the most
summarised level, this document focuses on three key questions:

1. How to procure and build more effective assets through Digital Engineering?

2. How to operate these assets more effectively through Digital Engineering?

3. How to support agencies’ strategic objectives through Digital Engineering?

1.2 Chapter summary

This chapter presents a clear overview of the guide, including its scope, intended
audience, and alignment with broader industry frameworks and standards. It also
provides practical information on how to use the guide in real-world settings.

By the end of this chapter, readers will gain a good understanding of the guide’s
purpose, the key concepts of DE and its potential benefits, such as increased
efficiency and productivity.

Introduction
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1.3 Purpose of the guide

The purpose of this guide is to assist transport agencies in Australia and New
Zealand to deliver and operate their assets more effectively through obtaining
better value and consistency in the application of DE.

This guide can be used as a starting point for agencies that are beginning

their DE journey and as a guide for the more digitally mature agencies. It provides
guidance to executive and senior management to help understand, articulate,

and communicate the strategic value in implementing a DE program, as well as to
technical staff to help provide a specific (and nationally consistent) approach to
obtain better value from implementing DE on projects.

Through extensive engagement with industry and transport agency stakeholders,
Figure 1.1 provides an overview of what assistance agencies articulated they need
to support them in developing their DE strategy and implementation. This guide is
structured to meet this proportionate split of needs.

Figure 1.1 — ANZ agency requirements focus areas for this guide
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Il Capex
ANZ AGENCY B Opex
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1.4 About this guide

This guide assists transport agencies in planning and successfully implementing
DE, helping them achieve their strategic business objectives. The guide first
provides an overview for those seeking to understand what DE means for road
and transport assets. It then offers a practical pathfinder on implementing

DE, focusing on managing assets throughout the design, construct and

operate phases.

This guide offers practical guidance for introducing DE to organisations from

the perspective of various stakeholders. It also provides pointers on where to
seek further guidance and assistance. The examples provided illustrate the
implementation of DE on different types of assets and within various businesses.

Read this guide from the beginning to end to gain an overall understanding,

using each chapter to navigate the pillars of a DE journey. Understanding the
fundamentals of DE is vital before organisations embark on their journey. Reading
this guide is a start and should be combined with building knowledge through
discussing DE with other organisations and industry experts.
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1.41 Content scope

This guide responds to the need for DE across the following infrastructure life
cycle phases:

+ Planning, Investigation and Design

+ Construction and Commissioning

+ Operations and Service Delivery

+ Minor Works and Maintenance.

Figure 1.2 provides an overview of possible future Austroads guidance
documentation that will support the ANZ transport industry.

Figure 1.2 — Possible future Austroads guidance documentation
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1.4.2 Intended audience

This guide sets out approaches to driving DE adoption across transport
agencies. All chapters will be of value to stakeholders involved in DE planning
and implementation; Figure 1.3 outlines some of the stakeholder roles.

Figure 1.3 — Intended audience for this guide
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Each chapter includes a summary of the relevance of the content to typical roles
as per the example in Table 1.2 provided below:

Relevance to my role (example)

Reader Essential Helpful
Sponsor / key decision maker in the adoption and

development of a DE strategy @

Department head / key stakeholder in the adoption

of a DE strategy @
Leading / supporting the development of a DE

strategy @

Leading / supporting the implementation of a DE

strategy @
Adopting the new digital engineering practices @

AUSTROADS 2024 5



GUIDE TO
DIGITAL ENGINEERING (DE)

CONTENTS

1.4.3 Industry context

This guide is in the context of the DE policies, principles and frameworks, both
global and local, as shown in Figure 1.4. This context is essential to enable future
adoption across ANZ. Figure 1.4 provides an overview of the existing national and
state government DE policy and guidance material available, ISO 19650 Parts 1-5
and the ANZ guide to ISO 19650, as listed in the references section of this guide.
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this will support this guide along with several International documents (provided in
the references section).

Figure 1.4 — Industry context in relation to existing DE/BIM documentation and the Austroads
DE Guide
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1.5 How to use the guide

Figure 1.5 shows the structure of this guide and its appendices. The figure also
gives some context as to which sections of this guide are more relevant to the

stakeholders within an organisation. While this guide is tailored specifically for
road and transport agencies/asset owners, the recommendation is that they

WHAT SHOULD | UNDERSTAND FROM EACH SECTION

Understand the impertance of Digital Engineering
(DE) and the Opportunities it provides

Understanding the current state DE readiness and the
value in adopting a Digital Engineering strategy

THE NEED
FOR DE

DE journey.

Figure 1.5 - How to use this guide
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1.6 Fundamentals of DE

Various sectors can apply the fundamental principles and approaches of DE. This
guide is mindful of multi-modal transport and the commonalities in both priorities
and disciplines across the different modes, including but not limited to road, rail,
light rail and metro. Transport agencies are encouraged to share knowledge and
lessons learned to assist in moving industry capability maturity in the application
of DE forward, and the content within this guide may be of value to organisations
involved in road and rail across Australia and New Zealand.

1.6.1 Key concepts

Key strategic and technical concepts are outlined below and in Figure 1.6,
which support the successful implementation of DE in an organisation.

Strategic

+ Strategy — The organisation needs to develop a clear strategy that defines
the desired achievements from DE, along with the required capabilities and
targeted benefits.

+ Business Case - The organisation needs to have a clear understanding of
the case for change.

+ Implementation plan — The organisation needs to detail the key activities
required to reach the target state/vision.

+ Transition to Business-as-Usual Process — The organisation needs to
clearly define its benefits realisation plan.

Introduction
Fundamentals of DE

THE NEED LEARNING & CASE
FOR DE STRATEGY IMPLEMENTATION DEVELOPMENT STUDIES
Technical

+ People — People change, relating to culture and behaviours and specific roles
and capabilities that may require attention.

+ Process — Implementing DE across capital projects requires changes to
processes and ways of working.

+ Information — The information and data needed to enable the DE strategy to
deliver benefits.

+ Technology — Have standardised enabling technology capability in place to
support the new ways of working.

Figure 1.6 — Key technical concepts for DE implementation
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1.6.2 Benefits of adopting DE

The benefits of adopting DE have been widely published (refer to references
section). These documented benefits are from a range of perspectives ranging
from articulating risks, barriers and opportunities related to realising DE benefits.
Without quantitative data to communicate DE benefits, narratives have limited use
beyond raising awareness. These ranges can be dependent on the author’s view
and or publication. Building a strong case for DE within each organisation and
project requires a consistent approach to measuring benefits.

BIM Level 2 Benefits Measurement Methodology (PwC 2018) is an example of

a high-level measurement of outputs. The report was developed to help the UK
Government, as a client, understand the value and benefit of BIM.

This guide sets a proposed methodology for measuring the overall benefits that
result from the application of BIM Level 2. The methodology is focused only on the
benefits; it excludes the costs to government construction clients and their supply
chains associated with implementing BIM Level 2.

Introduction
Fundamentals of DE
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The findings from this work provided the UK Government with a clear indication
that they could realise a 2% savings in capital delivery costs by adopting BIM.
These savings were accrued from the following benefit categories:

1. time savings

cost savings

material savings

improved health and safety

reduced risk

improved asset utilisation

improved asset quality

® N o o B w N

improved reputation.

One key factor of the UK BIM Level 2 approach was the inclusion of ‘openBIM’
(see section 1.6.3) to improve interoperability and exchange of information.
Adopting DE has clearly shown value and benefit to asset owners, as
demonstrated through the global adoption of DE across organisations and major
projects. However, you as an organisation need to understand what your individual
challenges are before you can understand what benefits you can achieve.

AUSTROADS 2024 9
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1.6.3 The value of open standards

It is important that agencies consider developing and implementing open
standards, openly accessible and usable by anyone, for DE across and between
organisations. openBIM® is an approach developed over several decades and
implemented successfully internationally and nationally by major projects and
transport agencies in ANZ. openBIM is managed by the non-profit organisation
buildingSMART International, which has chapters worldwide continuing to drive
its adoption and development.

openBIM extends the benefits of DE by improving the accessibility, usability,
management and sustainability of digital data in the built asset industry. At

its core, openBIM is a collaborative process that is vendor-neutral. openBIM
processes are definable as sharable project information that supports seamless
collaboration for all project participants. openBIM facilitates interoperability to
benefit projects and assets throughout their lifecycle.

openBIM empowers stakeholders to develop new ways of working by transforming
traditional peer-to-peer work processes. By breaking down data silos, openBIM
can greatly improve project delivery and asset performance. Firms that adopt an
openBIM approach develop cross-party collaboration, enhanced communication
and industry-standard exchange methodologies. This delivers better project
outcomes, greater predictability, improved performance and increased safety

with reduced risk.

Throughout the whole lifecycle of an asset, openBIM helps connect people,
processes and data to achieve asset delivery, operation and maintenance goals.
openBIM, alongside seamless digital workflows, make critical project information
accessible to participants on a timely basis to support decision-making through
various phases of the asset lifecycle, from inception to handover to refurbishment
and even demolition. openBIM removes the traditional problem of BIM data that

Introduction
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is typically constrained by proprietary vendor data formats, by discipline or by the
phase of a project.

By adhering to international standards, namely ISO 16739, and working
procedures, openBIM extends the breadth and depth of the use of BIM by creating
common alignment and language. Technical applications developed for openBIM
improve the management of data and eliminate disconnected workflows.
Independent quality benchmarks ensure reliable open data exchanges.

openBIM permits digital workflows based on vendor-neutral formats such as IFC,
BCF, COBie, CityGML, gbXML.

The principles of openBIM recognise that:

+ Interoperability is key to the digital transformation in the built asset industry.
+ Open and neutral standards should be developed to facilitate interoperability.
+ Reliable data exchanges depend on independent quality benchmarks.

+ Collaboration workflows are enhanced by open and agile data formats.

+ Flexibility of choice of technology creates more value to all stakeholders.

+ Sustainability is safeguarded by long-term interoperable data standards.

The benefits from utilising openBIM:

+ greatly enhances collaboration for project delivery.
+ enables better asset management.

« provides access to BIM data created during design for the whole life cycle of
the built asset.

AUSTROADS 2024 10
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+ extends the breadth and depth of BIM deliverables by creating common
alignment and language by adhering to international standards and commonly
defined work processes.

« facilitates a common data environment that provides opportunities for users to
develop new workflows, software applications and technology automation.

1.7 Closing summary

DE offers significant opportunities to improve asset delivery, performance,
efficiency and sustainability. It has the potential to maximise value through the
life of the asset, deliver better value for operations, and better performance in
less time.

DE is essential for the effective management of infrastructure assets. It can
facilitate a more efficient use of shared data generated from each phase of the
lifecycle. The guidance provided here contributes to developing a comprehensive
understanding of digital engineering’s lifecycle to maximise the benefits it
provides. Given the different approaches needed by different organisations, this
guide is a foundation upon which further exploration into the strategic planning
and technical implementation of DE can be built.

Transport agencies should consider implementing a clear and impactful digital
engineering strategy that will enhance operational effectiveness and efficiency
over time while being aligned to an Asset Management Strategy. An increased
understanding of DE can greatly assist in the adoption of best practices in a
phased manner. Taking affirmative steps towards implementation now will
ensure you are well-prepared for the future needs of your organisation.
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The DE landscape is driving further improvements in the methods of transport
projects and service delivery. From effective planning to implementation,
digital engineering enables agencies to do more with less. This guide outlines
fundamental considerations, examples and approaches designed to help
transport agencies plan, apply and adopt DE. Some of the fundamentals for
transport agencies to consider include:

1. Recognising the significant benefits gained from adopting DE and the value in
measuring these benefits.

2. Understanding the value in investing in a collaborative and openBIM approach
for improved efficiency and potential for long-term re-use of data.

3. Recognising the need for a structured, integrated and holistic approach to
strategy and planning for the successful implementation of DE.

The successful implementation of DE has the potential to improve workflows
and increase efficiency while reducing overall expenses and lead time on all
projects. Although it requires effort and commitment from both government
authorities and private transport companies alike, the time spent investing in
respective strategies can continue to add value through continuous improvement
for many years to come.

It is important to recognise the increasing need for DE and understand how it will
shape the evolution of transport alongside the significant benefits gained through
a well-planned strategy that can lead to the successful implementation of DE
within an organisation and as part of the project and asset delivery cycle.

AUSTROADS 2024 11
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2.1 Chapter summary

This chapter provides a clear overview on the macro challenges that both
Australia and New Zealand face and an overview of the infrastructure strategies
each country has developed to counter these challenges head-on.

It also provides an overview of agencies’ DE programs, including the challenges
that agencies and industry currently face while adopting DE. By the end of this
chapter, readers will have a good understanding of the main DE challenges
agencies face and the key recommendations for agencies to consider assisting
them with their DE program.

The Need for DE
Chapter summary

LEARNING & CASE

STRATEGY IMPLEMENTATION DEVELOPMENT STUDIES

Table 2.1 Chapter relevance to role summary

Relevance to my role

Reader Essential Helpful
Sponsor / key decision maker in the adoption and @
development of a DE strategy

Department head / key stakeholder in the adoption
of a DE strategy

Leading / supporting the development of a

O OO

DE strategy

Leading / supporting the implementation of a

DE strategy.

Adopting the new digital engineering practices @

2.1.1 Purpose of this chapter

This guide provides an overview of the infrastructure strategic objectives and
focus areas for Australia and New Zealand, as well as a summary of the macro
challenges and recommendations for agencies to consider for future planning
of their DE programs. This chapter also provides information on the discovery
process to understand the key challenges agencies and industry face with DE.

AUSTROADS 2024 13
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2.1.2 Why this chapter is important 2.2 The need for change to meet Australia and

New Zealand’s future infrastructure needs

Table 2.2 Section content summary

. . . . While the Australian and New Zealand economies have fared comparatively
Section headings What this section addresses: ) ) )
well in the aftermath of COVID-19, both countries are now facing a number of

Provides key information on both macroeconomic challenges.
2.2 The need for change to meet o, ,
Australia and New Zealand'’s future Australla s and New Z.ealar.1d S
infrastructure strategic objectives and In this section, we take a closer look at some of these challenges and discuss how

infrastructure needs
focus areas.

DE can help support these challenges. Macro challenges, such as rising inflation,

Provides an overview of the key macro weak commodity prices and rising levels of debt, are causing difficulties for
challenges both Australia and New

Zealand face.

2.3 Macro challenges for Australia

and New Zealand policymakers in both countries.

Provides an overview of both Australia These challenges are likely to persist in the short term. Both Infrastructure
2.4 Governments and agencies and New Zealand agencies’ strategic Australia and Infrastructure New Zealand have outlined their proposed approach
response to DE plans for DE and how these input to . . .

the guide. and recommendations in responding to these challenges.

Provides information on the discovery There have been record levels of infrastructure investment across Australia and
process to understand the key challenges
agencies and industry face with DE.

2.5 Approach to understanding the

current challenges New Zealand to support economic recovery from the still-unfolding COVID-19

pandemic, as well as natural disasters such as bushfires and floods. In Australia,

Provides a summary of the challenges

: - 17.9 billion has been committed to new and existing infrastructure projects,
2.6 Summary of agency challenges  and the recommendations for agencies S g prol

and key recommendations to consider for future planning of their increasing its 10-year infrastructure investment pipeline from $110 billion to
DE programs. over $120 billion. New Zealand has also committed $9.23 billion to its transport
Provides key recommendations for infrastructure investment for the 2023 financial year.

2.7 Key recommendations Agencies towards establishing the need
for DE. Austroads has sourced two documents from Infrastructure Australia and

Infrastructure New Zealand, which outline their respective objectives and
focus areas.

The Need for DE
The need for change to meet Australia and New Zealand'’s future infrastructure needs AUSTROADS 2024 14
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2.2.1 New Zealand Infrastructure Strategy
(2022 - 2052)

D

Rautaki

Hanganga o
Aotearoa

New Zealanc
Indrastructure Sirategy

3yt

v

New Zealand’s infrastructure faces a historic
period of deep and intergenerational change.
Historic, because many of the challenges they face
are new and uncertain; deep, because it impacts all
parts of its society; and intergenerational, because
the effort must be sustained, not over months and
years, but over decades.

Almost every activity within society relies on
infrastructure; the public commutes to work on
transport networks that have been constructed and
maintained by generations of New Zealanders.

The New Zealand of 2050 will be a very different place to live from the New

Zealand of today. Within the next three decades its cities could be home to 1.7

million new people, roughly the size of another Auckland. Its regions will also face

considerable change, with some parts of New Zealand growing while others will

need to adjust to declining population.

Infrastructure New Zealand developed five strategic objectives based on their

case for change (refer to Figure 2.1). These objectives represent the key actions

NZ needs to do to achieve the vision of a thriving New Zealand.

The Need for DE

The need for change to meet Australia and New Zealand's future infrastructure needs

STRATEGY IMPLEMENTATION LEARNING & CASE

DEVELOPMENT STUDIES

1. Enabling a net-zero carbon emissions Aotearoa through rapid development of clean energy
and reducing the carbon emissions from infrastructure.

2. Supporting towns and regions to flourish through better physical and digital connectivity
and freight and supply chains.
3. Building attractive and inclusive cities that respond to population growth, unaffordable

housing and traffic congestion through better long-term planning, pricing and good public
transport.

4. Strengthening resilience to shocks and stresses by taking a coordinated and planned
approach to risks based on good-quality information.

5. Moving to a circular economy by setting a national direction for waste, managing pressure
on landfills and waste-recovery infrastructure and developing a framework for the operation
of waste-to-energy infrastructure.

As part of these objectives we need to strengthen partnerships with and unlock opportunities
for Maori

Figure 2.1 - Infrastructure New Zealand’s five strategic objectives

AUSTROADS 2024
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2.2.2 Australian Infrastructure Plan (2021)

Figure 2.2 - Focus areas from the 2021 Infrastructure Plan

The 2021 Infrastructure Plan published by

infrastructure planning and decision-making are Place-based outcomes for communities  Unlocking the potential of every place.
Reforms to meet . . . .
A il o e increasingly complicated by the pace of technological Sustainability and resilience Balancing infrastructure outcomes in an uncertain future.
infrastructu b needs change, new consumer expectations and a Industry productivity and innovation Facilitating a step change in industry productivity
5 T Changing climate. Transport Delivering an integrated transport network.
Energy Enabling an affordable transition to a net zero future.
It details how to build a stronger and more secure Water T A
economic outlook by prioritising Community Telecommunications and digital Ensuring equality in an era of accelerating digitalisation.
outcomes, maintaining and enhancing people’s Social infrastructure Supporting economic prosperity and quality of life.
standard of living and ensuring every city and region Waste Accelerating Australia’s transition to a circular economy.

delivers world-class infrastructure for all.

Infrastructure that improves the sustainability of Australia and New Zealand'’s
economic, social, and environmental settings can increase quality of life for all
and be resilient to shocks and emerging stresses. This is achievable with a focus
on adaptation to climate risk, building resilience, driving economic productivity,
and embracing social equity.

The focus areas from the 2021 Infrastructure Plan provide a framework to
implement these initiatives (refer to Figure 2.2):

The Need for DE
The need for change to meet Australia and New Zealand'’s future infrastructure needs AUSTROADS 2024 16
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2.3 Macro challenges for Australia and New Zealand

Australia and New Zealand face many existing and emerging macro-economic Summarised from both documents - Figure 2.3 shows the key challenges

challenges. These challenges are well understood and recognised in key strategic which are most directly influenced by, and creates requirements of, the built
artefacts, including the Infrastructure Australia and New Zealand infrastructure environment. These key challenges set the ultimate objectives of this guide.

strategies.

&

/A

Figure 2.3 - Key built environment challenges in relation to the need for DE

2

©

ol

Sustainability Infrastructure Productivity & Innovation Fiscal Gap

Both Australia and New Zealand
face challenges in terms of
transport, waste management, and
energy production. In addition, both
countries are heavily reliant on
imported goods, which can
contribute to environmental
degradation. Both countries are
among the most urbanised in the
world, with over 80% of people
living in cities or towns. This can
make it difficult to protect natural
areas and encourage people to live
more sustainably. We also have
long coastlines, which makes us
vulnerable to rising sea levels and
extreme weather events.

The Need for DE

Australia and New Zealand are two
of the most resilience-challenged
countries in the world. From natural
disasters to pandemics, the region
has experienced its share of
challenges in recent years. One of
the biggest challenges facing the
region is transport resilience. With
such a large landmass and vast
distances between cities, it can be
difficult to keep essential goods
and services flowing in the event of
a disruptions. This was highlighted
during the recent COVID-19
pandemic, when many businesses
were forced to close due to supply
chain disruptions. In order to build
a more resilience region, it is
essential that transport
infrastructure is able to withstand
and recover from disruptions.

Macro challenges for Australia and New Zealand

The transport infrastructure of
Australia and New Zealand is
facing a number of challenges
including:

» The geographical size of both
countries presents a challenge for
infrastructure development.

The transport infrastructure is
aging and in need of upgrade and
maintenance.

There is a need to meet the
increasing demand for transport
services, particularly in urban
areas.

There is a need to improve the
efficiency of the transport system,
including through the use of
technology.

There is a need to improve safety
and security.

There is a need to address
environmental concerns.

Ultimately, addressing these
challenges will require significant
investment in transport
infrastructure.

Productivity and innovation are
challenges for many countries, not
just Australia and New Zealand. In
a globalised and increasingly
competitive world, it is essential for
countries to find ways to improve
productivity and innovation in order
to remain competitive. There are a
number of factors that can
contribute to productivity and
innovation, such as transport
infrastructure, education and
training, and the availability of
capital. Countries that are able to
effectively address these challeng-
es will be better placed to compete
in the global economy.

Australia and New Zealand face a
number of fiscal challenges in the
coming years. One of the most
pressing is the fiscal gap, which
refers to the difference between
government revenue and expendi-
ture. This gap is set to widen in the
next decade, as both countries
continue to invest in transport
infrastructure. Infrastructure costs
are also rising, particularly in
transport. This is due to the need to
upgrade existing infrastructure as
well as build new infrastructure to
cater for population growth. These
fiscal gap challenges need to be
addressed in order to ensure the
long-term sustainability of the
Australian and New Zealand
economies.

AUSTROADS 2024
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2.3.1 Opportunities for agencies to meet these
challenges head-on

As transport agencies are increasingly focused on making their operations more
sustainable and resilient, the need to take a comprehensive approach is becoming
more critical than ever. DE can play a significant role in creating stronger, greener
transportation networks but must be in conjunction with other initiatives such as
operations and maintenance, procurement of materials and services, construction
of new infrastructure projects, driving efficiency and cost-effectiveness across

INTRODUCTION

LEARNING & CASE

IMPLEMENTATION DEVELOPMENT STUDIES

STRATEGY

systems, as well as incorporating principles related to environmental sustainability
into decision-making processes, as summarised in Figure 2.4. A holistic approach
that takes all these factors into consideration will help ensure that DE leads to
maximum benefit for today’s and tomorrow’s communities.

Figure 2.4 - DE as a key enabler to meet macro challenges

o

[0 INFRASTRUCTURE AGENCY OUTCOMES ENHANCED BY DE @’

%~ ASSET OPERATIONS DATA PROCUREMENT
©

.. & MAINTENANCE & DELIVERY

:P DESIGN &
:} CONSTRUCTION

nl

PRODUCTIVITY, SAFETY
& SERVICE LEVELS

¥ ENVIRONMENTAL,
— SOCIAL & GOVERNANCE

Standardised DE requirements
can assist in the procurement and
delivery of consistent and reliable
data to support organisational,
asset-wide and project-wide
decisions and insights.

DE can assist in delivering and
utilising better asset data and
technologies which can
contribute to more-informed
decisions, improved predictions
and a reduction of the whole
lifecycle costs.

DE enables the coordination and
virtual simulation of design and
construction leading to better
coordination, greater certainty
and outcomes in the delivery of
assets and projects.

The use of DE can enhance the
governance of assets across the
lifecycle and allows for
more-informed environmental
and social design decisions
based on lifecycle analysis.

DE can enable significant
efficiency improvements by
enabling improved consistency in
data and outcomes, reliability in
asset service design and
optimised scheduling and waste
reduction in delivery.

DE Strategic Framework aligned to Agency structure and initiatives

The Need for DE
Macro challenges for Australia and New Zealand
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2.4 Governments and
agencies response to DE

Considering the current and future challenges
faced by Australian and New Zealand
Governments and agencies, a series of artefacts
and strategic documents have been developed
to help meet these macro challenges head on
with strategic plans. We have documented and
grouped these strategic plans plus agencies

DE strategies to highlight how the guide can
support each agency with their respective DE
programs as summarised in Figure 2.5.

Figure 2.5 - How the guide suports agency DE programs

The Need for DE
Governments and agencies response to DE
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2.5 Approach to understanding the 2.5.1 Overview

current challenges

The purpose of the discovery process is to establish an agreed record of a cross

. ) . . . section of stakeholders as to the current assessment/position of DE maturity

Section 2.5 provides an overview of the various agencies that have developed DE ) ) o -

) . ) across all ANZ road agencies, clearly identifying opportunities, challenges and
strategies. To help develop this guide, Austroads needed to understand how these ) ) ) ]

. ) . . . root causes. To ensure that this guide provides solutions to the current challenges
strategies are performing, what challenges agencies face in implementing them ] ] ] -

. . that ANZ transport agencies face with DE, Austroads engaged with both agencies
and how the supply chain responds to these new requirements. ) )
and the supply chain. The engagement took three forms of consultation as

outlined in Table 2.3:

Table 2.3 - Engagement approach for agencies and supply chain in developing this guide

No. Form of consultation Description

1 Transport agency key personnel Business and strategic leads were consulted in a session to gain an understanding of where are they on their DE journey,
consultation — Strategic stakeholders why are they adopting DE and understanding how this guide can help them solve some of their issues.

Transport agency key personnel + DE leads from each ANZ transport agency were consulted during two sessions.
consultation — DE Leads * The first session was an initial introduction to the Cohesive team and to the project.

+ The second session was a more targeted session to gain an understanding of where are they on their DE journey, how
they are implementing DE on their projects and understanding how this guide can help them solve some of their issues.

2 ANZ Transport agency survey + A survey was distributed to ANZ transport agency stakeholders putting open-ended questions to them to help
understand the current challenges they face in developing DE strategies and implementing DE on their projects.

+ The survey was distributed via the DE leads within each ANZ agency.

+ The purpose of the information capture, from this method of consultation, was to ensure all members were provided
with the opportunity to influence the guides content.

3 Industry workshops (engineering Austroads hosted three industry workshops that had representation from (engineering consultants, contractors and
consultants, contractors and Industry  Industry groups). These workshops focused on three key areas in understanding the current strategic challenges of DE,
groups) technical challenges of DE and the strengths and weaknesses of current DE standards from NSW, QLD, TFNSW and

ISO 19650.

The Need for DE
Approach to understanding thecurrent challenges AUSTROADS 2024 20
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2.5.2 Agency key consultation meetings

Austroads conducted targeted stakeholder meetings with the DE leads from
different jurisdictions across Australia and New Zealand as part of the discovery
phase, as depicted in Table 2.4 opposite.

The purpose of meeting key stakeholders was twofold:

+ To understand the current strategic and technical challenges that each transport
agency is facing in implementing DE on their projects.

+ To seek advice on how the guide could support them in their DE journey.

Figure 2.6 provides an overview of how each department, agency, delivery
authority and company saw the guide could support their respective DE journey.

Figure 2.6 — ANZ agency requirements focus areas for this guide

KEY
B Strategic
l Capex
ANZ AGENCY B Opex
REQUIREMENTS FOR m Training

THIS GUIDE

The Need for DE
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Table 2.4 - DE Lead stakeholder engagement coverage

Department, agency, delivery authority and company

Transport for New South Wales

Department of Transport Victoria

North East Link Victoria

Office of Project Victoria

Queensland Department of Transport and Main Roads

Main Roads Western Australia

Department for Infrastructure and Transport South Australia

Department of Infrastructure, Planning and Logistics Northern Territory

Transport Canberra and City Services Directorate, Australian Capital Territory

New Zealand Transport Agency

Kiwi Rail

Inland Rail

Transurban
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2.5.3 Agency survey - key findings

The purpose of the survey was to capture current strategic and technical
challenges in implementing DE on projects and to assess current capability
around people, process, information and technology. Austroads invited each
agency to send out the survey to anyone involved in DE projects (i.e., project
director, project managers, engineers, technicians, designers) within their
organisation. 30 responses were received and completed by stakeholders
within the following agencies:

+ Department of Transport and Main Road - QLD
+ Department of Transport Victoria

+ Transport for NSW

+ Kiwi Rail

+ Rail Projects of Victoria.

The Need for DE
Approach to understanding thecurrent challenges
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Figures 2.7, 2.8 and 2.9, provide an overview of the agency survey results.

Figure 2.7 — Agency survey results for Figure 2.8 — Agency survey results for Value of
DE capability Information. Average: 2.2 (Low)

ON A SCALEOF 1 TO 5,
TO WHAT EXTENT IS THE VALUE OF
INFORMATION / DATA UNDERSTOOD WITHIN
YOUR ORGANISATION?

ON A SCALEOF 1 T0 5, HOW WOULD YOU
RATE YOUR ORGANISATION DIGITAL
ENGINEERING CAPABILITY?

Very high 5 Very high
4
3
2

Very low 1 Very low

10

Figure 2.9 — Agency survey results for DE support from executives. Average: 2.4 (Moderate)

KEY

B Low

EXTENT OF B Moderate
EXECUTIVE-LEVEL B High
REPRESENTATION &

SUPPORT FOR DE
INITIATIVES
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2.5.4 Industry engagement — key findings

Figure 2.10 — Stakeholder groups consulted as part of Industry engagement
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To realise the full benefits and to ensure this guide will help meet industry needs,

stakeholders were invited from across the transport industry to share their

experiences around the adoption of digital processes for the delivery of transport

projects and maintenance of assets, and to capture current strategic and

technical challenges. There were three interactive online sessions (1.5 hours) with

engineering and consulting firms, contractors and broader industry associations

and software vendors as identified in Figure 2.10.

A summary of strategic and technical implementation challenges from these

sessions are shown in Figures 2.11,2.12 and 2.13.

Strategic

Figure 2.11 - Summary of strategic implementation challenges

@ Leadership

Senior leadership lacks
understanding of what DE is
and the effort and return

associated with DE
implementation

Lack of clear direction;
the whole of organisation
leadership needs to be
onboard from commercial
to PMO, design, deliver and
operational leadership

Agency strategy is not often
understood or shared by their
regional offices

@ Benefits & Value

Generally only certain
people within the agencies
understand the value and
benefits. Most see DE as
an additional cost in the
short term

Lack of clear understanding
of DE benefits associated
with ongoing management
of assets

Benefits are not often directly
measurable; agencies need to
have clear benchmark value

£

DEis often treated as a
‘bolt-on’ not integrated into
the rest of their requirements

Lack of definition of
contractual roles and
responsibilities for DE
coordination and deliverables

Not lifecycle focused, often
only looks as far as Design
modelling

AUSTROADS 2024 23



GUIDE TO LEARNING & CASE
CONTENTS INTRODUCTION STRATEGY IMPLEMENTATION

DIGITAL ENGINEERING (DE) DEVELOPMENT STUDIES

Technical — DE implementation

Figure 2.12 — Summary of technical implementation challenges (people and process) Figure 2.13 — Summary of technical implementation challenges (information and technology)

& .
Client's team often don't Client's team not being Lack or inadequate training Clients’ project leads are Lack of consistent approach  Challenges on integrating
have the required skills to experienced in using DE provided by clients to the not always o_nbc:ard with in de_flnmg information tradstl?nal de[werap!es with
implement DE across the data, lack or inadequate supply chain to upskill the the DE Requirements, they requirements across all DE deliverables during the
whole lifecycle training required to lift industry don't understand the value. jurisdictions transition phase

general DE maturity within Information requirements
the organisation are often copied and

pasted from previous jobs

with little understanding of
=pocess ] the implication
Lack of scalability approach  DE process focuses mainly DE processes and templates

to applying DE on road on capital delivery. Thereisa are heavily defined toward the Technology
traditional contracts model.

projects. Consider scalability  lack of whole lifecycle vision

- Z : ; ; Agencies often favour or Software cross-compatibility, Agencies have legacy systems
Agencies lack opportunit 4
rDeEq g:er:;:Q: scfaorigclfopr};llggts ?:gi:ﬁg.;giig} pi)::élcularly a:jcm nd tailorin ngpE proceis mandate a particular solution  agencies mandating authoring that need to be supported and
and renawal rc?ects? ) operations and requirements to various rather than supporting an software inflate this issue try to leverage information
pro} P open standard approach from newer sources (DE) -

contracting models

how to manage both systems
whilst to manage live assets
in operations

The Need for DE
Approach to understanding thecurrent challenges AUSTROADS 2024 24



GUIDE TO
DIGITAL ENGINEERING (DE)

CONTENTS

2.6 Summary of agency DE challenges
and key recommendations

2.6.1 Agency DE challenges

Transport agencies around Australia and New Zealand have started to recognise
the challenges and opportunities related to digitisation, and a few have initiated
programs linked with unlocking its potential. The summary of the findings from
the discovery process of developing this guide focuses on the perspective of an
agency (pull) and the supply chain (push) and are further identified in Figures 2.14
and 2.15:

Figure 2.14 - Agency challenges identified through engagement

AGENCY n
CHALLENGES

A lack of strategic buy-in with senior executives from the agencies

has stunted the growth and implementation of Digital Engineering

Executives are Lack of clearly defined Lack of Business Case
generally unaware on  use cases to articulate for organisational
how DE can help the value of DE for digital transformation.
bring their strategic delivery and operation Digital enablement
objectives to life within transport needs to be seenas a
agencies whole-of-organisation
change/transformation

Lack of technical capability to support DE transport project

implementation, project delivery, and asset management

Agencies have limited Inadequate/lack of
DE capability and training to upskilling
capacity within their  the organisation and
own internal delivery  the industry as a
teams whole

Lack of understanding
of the impact and
opportunities of DE on
all roles and what skills
are required to work in
a DE environment
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As transport agencies around the world continue to embrace digitisation,

they face both challenges and opportunities. Technology advancements have
greatly impacted how transportation is thought about and managed. As a
result, transportation agencies are constantly looking for ways to improve their
operations and services. However, the implementation of digitisation is not
without its challenges.

One of the main challenges transport agencies encounter when implementing
digitisation is gaining buy-in from stakeholders. This includes both internal and
external stakeholders such as employees, government bodies, and customers.
The idea of implementing new technology can be daunting for some, especially

if it means changing established processes and routines. To overcome this
challenge, agency leaders must communicate the benefits of digitisation and
address any concerns or resistance from stakeholders. They must also ensure
that all stakeholders have the necessary knowledge and skills to effectively utilise
new digital tools.
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Figure 2.15 — Industry challenges identified through engagement

INDUSTRY
CHALLENGES

Inconsistent approach to Digital Engineering adoption within

jurisdictions has resulted in industry struggles to support differing
client DE specifications

The supply chain
struggles to support
differing client DE
specifications, which
vary in level of

detail, quality and
completeness

Industry is experiencing Industry is becoming
wasteful high level frustrated with not
data requirements being engaged

due to minimal input  enough in the

from experienced development of DE
practitioners in specification and
project delivery and requirements of
maintenance transport agencies

0)

One of the main challenges that many industries face with digitisation is
implementing a consistent approach. With so many different technologies,
platforms, approaches and standards available, it can be overwhelming for
companies to choose the right combination that suits their needs. This leads to
inconsistency in how some processes are digitised and in different ways while
others remain traditional, resulting in disjointed workflows and inefficiencies.
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2.7 Key recommendations

With the current macro challenges Australia and New Zealand face in

delivering infrastructure to support growth, plus the challenges identified during
the discovery process in developing this guide, the key recommendations are
as follows:

Recommendation 1 — Ensure that agency DE program has executive buy-in
and aligns to business strategy

The success of any agency DE program is dependent on executive buy-in. Without
it, programs will find themselves with limited resources and insufficient support
from key decision makers, potentially resulting in the abandonment or complete
disregard of the program; furthermore, the DE program must help and bring to life
the agency’s business strategy for the DE program to be successful.

Recommendation 2 — Have a strategy and business case — not just a plan

Too often, organisations embark on a DE initiative with little more than a plan.
They may have a vague idea of what they want to achieve and how they want to
use DE, but they lack a clear strategy and business case. As a result, they can
quickly become bogged down in the details of technical implementation, losing
sight of the bigger picture.

For a DE initiative to be successful, it must start with a sound strategy that
considers the unique business needs of the organisation. Once the strategy is in
place, the organization should utilise it to develop a detailed business case that
outlines the costs, benefits, and risks associated with the project. Only then can
an organisation create a plan that will guide the implementation of its DE initiative.
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Recommendation 3 - Influence standards adoption through policy
and procurement

Agencies have two key levers to invoke change within their projects and supply
chain. Agencies need high quality information from their supply chain, and
without a consistent and standardised approach, agencies will struggle to
procure the high-quality information they need to manage their assets. Agencies
can mandate the use of standards (ISO 19650) to help ensure that the products
and services meet their requirements, and the information is compatible with
agencies’ systems.

Recommendation 4 — Ensure that your operations and maintenance teams are
part of your DE strategy

For as much progress as organisations have made over the past decade about
DE, even the most ardent DE adopters have neglected what is perhaps the
most vital component of any project—operations and maintenance processes
and procedures.

It is vitally important that your operations and maintenance teams input into the
development of asset information requirements to ensure there is a seamless
transfer of information at the handover stage.

Recommendation 5 — Have a clear plan for the trailing edge of industry

It is clear from a healthy open market that there is innovation and opportunity in
the sector. From investments already being made by key suppliers, the leading
edge of the industry is busy understanding and implementing DE. It is the trailing
edge that needs help and clear targets.

The recommended approach is to work collaboratively with the Tier 2s and 3s to
help build capacity and capability to ensure delivery of information to agencies
and also ensure that no suppliers are unduly penalised.

The Need for DE
Key recommendations

INTRODUCTION

LEARNING & CASE
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Recommendation 6 — Help the supply chain by understanding your DE program

When engaging with your supply chain about DE, it is important to understand
your supply chain's DE capacity and capability. Furthermore, consider assisting
your supply chain in understanding why your DE program is important, what your
DE program is and finally, how your DE program will impact future contracts.

The government, as a client, has a responsibility to assist the supply chain, where
possible, to help build industry DE capacity and capability. This engagement will
help to identify/mitigate any potential risks or challenges that could impact the
successful delivery of DE projects from your supply chain.

Recommendation 7 — Be very specific with what you ask for from the

supply chain

The supply chain has become very adept at producing information for the
delivery of specific parts of an asset. Issues arise not generally in the individual
businesses but where they interface with others or have to deliver a composite
set of information from across the supply chain. The contract requirements must
be specific regarding deliverables and responsibility for delivery to include clear
roles and responsibilities, assurance requirements including consistent ways of
working, information and data requirements and clarity about the administration,
access and configuration of enabling technologies.

Recommendation 8 - Measure and report benefits

Measuring and reporting benefits is an important part of your DE program.
Benefits can take many different forms, including improved efficiency, or reduced
costs etc.

In measuring and reporting benefits to maximise the benefits of a project, it is
essential to first identify the DE goals and objectives that are most important to
the organisation. Once identified, a plan can be put in place to track and measure
progress against these goals. Organisations can utilise this data to generate
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report benefits, organisations can ensure that they are getting the most out of

their DE program. Furthermore, agencies should consider their approach to, The Australian and New Zealand governments and agencies have identified the
and need for, incentivisation and penalties, i.e., commercial drivers to support need for change to meet future infrastructure needs. Austroads guide to DE can
consistent results across various projects and suppliers. support these objectives. To date, there are several challenges that agencies and

industry face when it comes to implementing DE; the key recommendations put
forward in this report will help overcome some of these challenges.

In addition to these recommendations, Chapter 3 — Strategy, provides agencies
with key advice to:

+ Develop a DE strategy and roadmap — Provides key information on why
a strategy is required, what the strategy entails and how you can develop
a strategy.

+ Develop a business case for DE — Provides key information on why a business
case is required, what the business case entails and how you can develop a
business case.

+ Mobilise your DE program — Provides key information on how an agency can
plan and prepare to mobilise its DE program.

+ Deploy pilot programs — Multiple pilot projects prior to full adoption. Risk based
approach to which projects should be DE projects and those not required to
leverage DE and measured.

+ Assess scale of adoption and procurement approaches — Consider the scale of
DE adoption including the contracts/commercial and procurement models and
aligning this with current and emerging DE adoption.

The Need for DE
Closing summary AUSTROADS 2024 28
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3.1 Chapter summary

This section of the guide covers the development of a DE strategy and supporting
business case. As noted in section 2, many agencies have started their DE journey;
take this into context while reading this section.

Table 3.1 Chapter relevance to role summary

Should I read this section to help in my role?

Reader Essential Helpful

INTRODUCTION

Sponsor / key decision maker in the adoption and @
development of a DE strategy

Department head / key stakeholder in the adoption @
of a DE strategy

Leading / supporting the development of a DE @
strategy

Leading / supporting the implementation of a DE @
strategy

Adopting the new DE practices @

Strategy
Chapter summary

THE NEED
FOR DE

LEARNING & CASE

IMPLEMENTATION DEVELOPMENT STUDIES

3.1.1 Purpose of this chapter

This chapter explores the purpose of the strategy to create a vision and rich
picture of how DE will look and feel to various teams within an agency as

an intelligent client and operator and the supply chain, exploiting the latest
technologies, digitalised ways of working, and data-driven decision-making
across multiple activities and asset types to deliver the efficiencies needed to
be successful.

The strategy will present the current business state and future state, with a clear
articulation of why they are needed. In turn the strategy supports an agency’s
wider strategic objectives and pillars.

A roadmap will present how an agency can move from the current ways of working
to the new ways of working in a series of achievable stages with clear business
benefits associated with each stage.

Without a DE strategy, agencies risk making reactive decisions based on
current circumstances rather than long-term planning. This can lead to missed
opportunities and a failure to capitalise on strengths.

Additionally, without a strategy, it can be difficult to measure progress and assess
whether goals are being met. Without a clear strategy, agencies also risk the
duplication of effort and resources as different departments, or divisions pursue
conflicting objectives. To be successful, an agency needs to have a clear plan that
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takes into account their unique circumstances and sets out a path for achieving
their goals.

Figure 3.1 below illustrates the typical steps towards establishing the case and
roadmap for DE implementation, which includes understanding the drivers and
current state, developing a vision, strategy and business case, and to ultimately
mobilise your DE program.

Figure 3.1 Key steps to developing a strategic approach to implement DE.
1

2
ESTABLISHING

Why is a program Developing a Digital
and strategy Engineering strategy

required and roadmap
3
MOVING TO =
BUSINESS AS USUAL DIC
Developing a Mobilising your

Business Case for
Digital Engineering

Digital Engineering
Program

Strategy
Chapter summary

INTRODUCTION

THE NEED
FOR DE

IMPLEMENTATION

LEARNING & CASE
DEVELOPMENT STUDIES

3.1.2 Why this chapter is important

Table 3.2 Section content summary

Section headings What this section addresses:

3.2 Why is a program and strategy
required?

Provides key information on why a DE
program and strategy is required and the
challenges this will address

3.3 Developing a DE strategy and
roadmap

Provides key information on what
developing a DE strategy entails and how
you can develop a strategy

3.4 Developing a business case for
DE

Provides key information on why a
business case is required, what the
business case entails and how you can
develop a business case

3.5 Mobilising your DE program

Provides key information on how an
agency mobilises its DE program

3.6 Key recommendations

Provides key recommendations for
agencies in developing a DE strategy
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3.2 Why is a program and strategy required?

Several agencies and supply chain organisations actively engaged in developing
this guide to understand their current DE practices and the challenges they face in
implementing DE. Refer to Figure 3.2 for the overarching challenges identified with
some specifics provided below:

+ Lack executive buy-in to DE - the link between DE and strategic business
objectives is unclear.

+ Lack of long term (10 -20 years) digital vision and mission.

+ Typically, a lengthy payback period for investment in DE.

+ Lack of budget to resource a DE program.

+ Project Directors lack awareness and knowledge of DE; risk of change appears
to outweigh near term benefits.

+ Change associated with DE applies to a broad and complex set of stakeholders
with differing readiness for adoption.

+ Insufficient, compelling road-orientated use cases to highlight real DE benefits.

+ Lack of authority and support to discontinue legacy processes, resulting in a
duplication between DE and traditional project processes.

A DE strategy and supporting business case will address all these challenges by
articulating — WHY change is required; WHAT are the new ways of working and
digital capabilities, what will it cost and what are the benefits; and HOW will the
new ways of working and capabilities be delivered? This approach supports the
establishment of connections between the business objectives of the agency and
DE, resulting in increased executive support and accelerated DE adoption.

Strategy
Why is a program and strategy required?

INTRODUCTION

THE NEED
FOR DE

LEARNING & CASE

IMPLEMENTATION DEVELOPMENT STUDIES

Figure 3.2 — Key challenges identified implementing DE.

52 PROCESS

Any operational
models that will

DE programs typically tend to focus
s5 ORGANISATION

on technological changes. The

suggested methodology outlined in
The people changes

that will result from this section ensures that the strategy,

change as a result of the initiative ith . d .
the work that will be including personnel with a supporting roadmap, is
carried out under the and culture

sk created, considering the development
Initiative
of digital capabilities for an agency

across the full range of organisational

> TECHNOLOGY (@) INFORMATION

requirements — Process,

Technclogy Organisation (people), Technology

requirements

Information required
in the new fully
encompassing transformed

systems, tools and organisation noted

other sources such here
as buildings

and Information (standards and
actionable insight from data),
typically known as the POTI model.

Additionally, the strategy and roadmap should consider the changes in
commercial practices required to support the digital capabilities and new
ways of working.

Agencies should not focus solely on developing a DE strategy but try to develop a
plan and gain approval for an effective DE implementation. The process involves
understanding the problem or problems, including any parent problems, seeking
to be solved and how DE can enable or outright solve these with consideration of
key outcomes. The following areas were identified by the stakeholders engaged
in the development of this guide as key areas of focus for an agency’s DE strategy
and planning to address:
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Enhancing the delivery of work: execute the work more safely and efficiently.

Specifying asset data: asset data specified that responds to a system

and not the other way around. le part of the strategy is to keep working on
designing the asset management system along with the Asset Information
Requirements (AIR).

+ Utilising common language: common language for government, industry for
delivery, asset and other stages of the lifecycle.

+ Ensuring quality of data: Include an overarching checking process. Ensure there
is an approach to assurance where those who are disciples of this imposed
approach are also responsible and actively engaged in addressing all the
problems as early as possible.

+ Meeting legislative requirements: Including safety e.g. we need to specify
and be able to rely on the data e.g. safety handrails and fall arrest systems on
tunnel projects.

Integration of systems: This is significant in rail, tunnels but increasing in roads
e.g. the integration of up to 100 digital systems on the UK crossrail project.

Note: that this is sentiment derived from the industry stakeholder engagement
outlined in Chapter 2.

Strategy
Developing a DE strategy and roadmap
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CASE
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3.3 Developing a DE strategy and roadmap

This section explains methods for developing a DE strategy, the supporting
business case and benefits management strategy, see Figure 3.1 above.

The recommended methods align with four key steps, see Figure 3.3 below,
that establish where an agency is currently and where an agency wants to be.
The remainder of this section is structured to follow the stages illustrated in
Figure 3.3.

Figure 3.3 — Key stages in making the case for DE
STRATEGY

START
—WHY

:m:m:m
CURRENT STATE [l F! . [l STRATEGY &
ASSESSMENT

STRATEGY
COMPLETION

_ [e] . ROADMAP
Detailed ‘As-is’ Serrmg the Vision Detailed Gap Digital Blueprint:
assessment: and measurable Analysis: How do we move
Where is Authority outcomes: What needs to be from the Current
and how does the How will the done to move from State to the Vision
Authority currently Authority operate at the Current State to State?
operate? the key stages of the  the Vision State?

digital programme?
What are the required
capabilities?

Review & approval Review & approval Review & approval

Review & approval

The methods for making the case can be split across four key stages, as shown
in Figure 3.3, to ensure that there is clarity on where an agency is currently and
where they want to be.
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Figure 3.4 below illustrates how the four key stages can be broken down into
several linked activities ensuring that there is clear connection between the
current state through to the digital strategy and the supporting roadmap.
For clarity the stage numbers have been added to the activities.

Figure 3.4 — Suggested methodology to deliver the four stages

IDENTIFY 1 DESKTOP 1
STAKEHOLDERS STUDY

L )
7
1 _, O=]| ANALYSE ouTPUT 1
Feedback:

INTERVIEWS
Stakeholder interviews to understand:

(&

What the digital strategy means to them /their team
The digital opportunities and use cases
The current challenges and quick wins

Group together themes and
categories
Understand level of ambition

The right level of ambition over time

What can be learned from their team /
previous experience?

Note: It is important to capture and leverage data from projects and departments
for key insights and to conduct thorough root cause analysis to support the

development, approval and execution of a DE strategy.
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The analysis of the discovery findings, as part of a state assessment, helps to
identify use cases by going through section 3.3.2 and articulating them to value
drivers for an initial set (or roadmap). Capabilities from these roadmaps can be
developed and fine-tuned during each phase until they achieve maturity at a point
in this process. However, it is important that you explain what needs these phases
serve, mitigating confusion as to what was included or left out once everything

is complete.

ENABLERS 4

How information, tools, processes and
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B Technology
(@) Information

R

Uses cases bring to life b
the value drivers

b QUTCOMES
l @ Driven by capability requirements

3 and enablers
YNTHESISE . > Technology

"
~ VALUE 2
\\X/_ DRIVERS

Value drivers defined per workstream
aligned to the digital vision

= Process
5% Organisation

52 Process

@

_APABI LITIES st Organisation  (®) Information
% &l Plot capabilities for 5
driving value on
< transformation diagram 4
o7 STRATEGY & ROADMAP
x

AUSTROADS 2024 34



GUIDE TO
DIGITAL ENGINEERING (DE)

CONTENTS INTRODUCTION

The development of a strategy is not just through consultation with managers

and analysing their personal views. It includes looking at data on projects and
across departments within an agency. It is important to measure and understand
what is causing cost and time overruns, how is safety in design done and why
some projects that apply DE still experience overruns. Root cause analysis and the
careful and consistent measurement to identify the real trends and correlation are
important to the initiation and ongoing success of an agency’s DE strategy and
roadmap. Chapter 6 of this guide shares some case studies on DE implementation
and Appendix C explores how an agency might approach capturing benefits. Some
common themes that may be strongly correlated to the success or failure of DE
implementation include:

« significant lack of expertise and experience in procuring and managing
consistent data including scope, execution and assessment
+ lack of data-driven and objective decisions with thorough assessment of issues

« insufficient expertise and development of staging of projects for construction
staging and traffic staging

+ lack of experienced client representative with site experience and presence
during the design and construction stages

+ identification of risk areas that will cause time and cost impacts and how
to mitigate

+ identification of sources of water and continued management and the impact
of weather conditions

+ the need for consistently detailed investigation and staging design of utilities
+ pre-planning and investigation of available materials for road, bridge and rail

+ inconsistent quality of overseas imported materials and the cost impact of this.

Strategy
Developing a DE strategy and roadmap
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Ultimately, developing a DE strategy and roadmap should include a baseline of
current state and a collaboratively established shared vision to bring focus to the
DE strategy and program. Furthermore, a clear plan of action to identify and close
the gaps identified will help establish a progressive roadmap to help shape a DE
program for capability uplift and to assist agencies in keeping on track towards
realising the shared vision. These are all important considerations which are
explored further in this chapter.
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3.3.1 Establishing current state

The establishment of the current state relates to step 1 in Figure 3.3 above.
The key activities to understand the current state comprise of:

+ Desktop study — review of internal information and data to understand current
ways of working along with agreeing on the scope of the discovery and
supporting the preparation for workshops/meetings. In this stage the material
delivered is used as the basis for agreeing the Discovery Scope, which in turn
assists the development of an evidence base.

+ Identify stakeholders from across the agency and suppliers as appropriate,
representing the leadership, management, and technical levels.

+ Conduct interviews and workshops to understand challenges in current ways
of working and start to discuss individual/team’s digital ambitions.

+ Analyse outputs — capture ideas for improvement, group together themes and

categories and understand the level of digital ambition.

Note: Executive approval to commit resources to undertake a current state
assessment may need to be obtained.

The establishment of a true, current state is of the utmost importance, as findings

emanating from the discovery activities provide documented evidence and/or
justification for further intervention. Therefore, planned and structured discovery
activities should align with methods used to carry out an element of academic
research. This will ensure that the discovery activities are well documented and

the interpretation of the results can withstand scrutiny, forming a golden thread of

information between the current state and the proposed strategy and roadmap.
A poorly planned and executed discovery is likely to result in a formed strategy
which does not present a sufficiently strong case to justify a change program to
adopt DE practices.

Strategy
Developing a DE strategy and roadmap
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The discovery process is required to establish the shared ambition and
understand the current challenges:

+ Confirm the current ‘as-is’ position from a cross-section of stakeholders, clearly
identifying opportunities and challenges and root causes of challenges.

+ What is the desired end state and what are the logical interim steps?
+ What are the specific steps/actions needed to get to the desired end state?

+ What can the agency learn from others?

Information may be gathered by any combination of research, through carrying
out a desktop study, along with questionnaires, interviews and workshops.

To establish the current state and proposed to-be position, there is a need to
understand the business needs against the current and future maturity levels.
The discovery process, and in particular, the desktop study activity, requires
knowledge and experience across several facets, and, as such, needs to be
carried out by suitably experienced people who have a good understanding of
the infrastructure sector.

The discovery approach should engage stakeholders across an agency
comprising strategic leadership level, management level and technical level
across the asset lifecycle i.e., operations, maintenance, project planning, and
delivery along with internal business functions. The purpose of engaging across
these three levels is to identify alignment and misalignment across the ambition,
challenges, and root causes, all of which are important to understand.
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In identifying stakeholders, it is important to consider the likely level of knowledge
of the stakeholder in terms of what is DE. A level of background briefing may need
to be provided to stakeholders in advance of any planned interviews so that they
have sufficient awareness of DE and how it fits with the stakeholders’ role.

Austroads have learnt that the discovery interviews are most successful when
conducted as a conversation as opposed to asking a series of questions. This
ensures that stakeholders remain engaged during the interview and allow the
conversation to address key issues.

Figure 3.5 — Example of how to synthesise the findings both vertical and horizontally across
and agency

CAPITAL OPERATIONS & SERVICE
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However, to support the synthesis activity, a series of questions will need
answering from strategic, management and technical levels. The team
undertaking the interview, therefore, need to be well rehearsed to plan
the ‘conversation’.

The discovery process could also include assessing the digital maturity of an
agency and key suppliers. Appendix A provides 22 maturity questions using the
POTI model, which can inform the development of program specific maturity
tools. An organisation with good digital DE will score above 80 points.

The discovery activity does need to confirm the digital capabilities and ambition
of an agency'’s supply chain as it informs the design of the roadmap, including
the commercial and training activities required to implement sustained change.
As such, the discovery process may need to include interviews with suppliers,
ensuring that representation covers the full asset lifecycle.

The process of synthesising the results of an information-gathering exercise
identifies the root causes of challenges. A defined structure, often based on some
initial research, is used to carry out this exercise. The analysis activity in Figure 3.4
represents this process. An example of synthesising the findings both vertically
and horizontally across an agency is provided in Figure 3.5.

As noted previously the findings in the discovery phase set the foundation for
the whole strategy. Therefore, it is important to fully document the findings
from the discovery activities. Firstly, to ensure that the synthesis of the results
and business needs reflects all stakeholders. Secondly, to substantiate their
observations and recommendations to the business leaders, investment
committees and stakeholders, the team should expect to be challenged.
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Outcomes from completing these activities

The deliverables and outcomes from completing these activities are:

Established understanding of how the agency currently operates.

+ Commence business change activities through providing context on the
initiative to stakeholders.

Findings will have been documented as part of maintaining a golden
thread of data and information through the development of the digital
strategy, ensuring not to miss points in subsequent steps and being able
to substantiate recommendations.

3.3.2 Setting the vision

Establishing the vision state relates to step 2 in Figure 3.3 above. The key
activities to understand the vision state comprise:

+ develop a vision/strategy statement

+ establish the value drivers

+ understand the required capabilities

+ develop a set of high-level use cases

+ document how the agency will operate at key stages of the digital program

to inform the next stage of developing the roadmap.

Note: Executive approval to commit resources to develop a vision may need
to be obtained.

Strategy
Developing a DE strategy and roadmap

INTRODUCTION

Establish the current state of digital maturity, challenges, needs and aspirations.
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Developing a vision/strategy statement

The purpose of defining a vision is to provide an agreed focal point to the change
program, setting a future horizon end state which the roadmap works towards.
Not establishing a vision is likely lead to several challenges, including:

+ The position of the strategy is unclear, and the leadership team are more likely
not to understand why a strategy is required, leading to delays/problems in
gaining approval of the strategy and the supporting business case.

+ Increase likelihood of significant abortive work as key stakeholders have not
provided timely input/missed the opportunity to form a consensus before the
roadmap and strategy are developed.

Figure 3.6 — Example vision / strategy statements

‘... to ensure that we have single
source of rich, secure and readily
available data to manage asset
efficiently, make informed decisions
and provide great customer service...
providing a single source of data
that is secure and ready to support
business decisions.

To enable colleagues and
partners to answer questions,
gain insight and find information

Quickly | Accurately | Completely

Vision Vision
A digital ecosystem which Wisdom derived from trusted data

liberates value, unlocks potential
and enable exceptional delivery

Mission
To leverage maximum value
through a bold ambitions,
inclusive and innovative
digital strategy

will bring us and our partners together
to thrive for future generations

Mission
To trust our asset in applying digital
ways of working, creating value for
everyone to become a data driven
organisation
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Establishing the current state and the documenting of the digital ambitions of
the stakeholders provides the necessary insights to be able to define a vision.
Figure 3.6 provides several vision statements for client asset owner/operator
organisations adopting digital working practices. Agencies may not create vision
statements as they are not normally business practice. In these circumstances,

a strategy statement, which has a more fixed end date compared to a longer-term
vision statement, could be prepared.

The vision statement/strategy statement can be developed by the team
developing the digital strategy and tested with stakeholders or developed as

part of a workshop with key stakeholders / the program sponsor, where there are
discussions about the outputs from the current state and the digital ambitions of
the stakeholders before workshopping a program vision / strategy statement.

Value drivers

Alongside developing a vision, it is useful to develop a set of value drivers/guiding
digital principles that enable both internal and external stakeholders to understand
why an agency wants to adopt DE practices.

For this guide, the VDAS principals provide a foundation for an agency to develop
their own value drivers/digital principles as shown in Figure 3.7.

Strategy
Developing a DE strategy and roadmap
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Clear requirements

Clear data and information
requirements to an
appropriate level of need

Transparent

Enable more important and
transparent decisions to be
made

Whole of life

Using DE and data
feedback loops to visualise
lifecycle solutions

Integrated and repeatable

An integrated working
practice, aligning OPEX and

CAPEX in a repeatable manner

IMPLEMENTATION

Figure 3.7 — Victorian Digital Asset Strategy (VDAS) principles

Better outcomes
Data to support the public

good and enhance the lives

of Victorians

Secure

A holistic approach to
securely share data and
information

Capability and capacity

Increasing capability and
capacity for DE and digital
asset management

Innovative approach

Implementation of DE,
BIM and digital asset

management methodologies
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Asset leveraging

Driving valuable outcomes
for Victorians, asset users
and stakeholders

De-risk / risk sharing
Using DE and digital
management to mitigate
and minimise risk

An open and vendor
neutral approach

Future enabled

Data and information that
supports a virtual Victoria
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Use cases

Use cases provide a method to bring to life proposed new digital working
practices across different teams within an agency and are useful in providing
context to the value drivers. There are a variety of ways to develop use cases. Two
examples, provided in Figures 3.8 and 3.9, illustrate approaches that demonstrate
how to adopt and develop simple use cases. These use cases support the
development and communication of the meaning of new capabilities to different
stakeholder communities.

Use cases should be representative of the stakeholders engaged in the discovery
process. The testing of the use cases with the stakeholders provides a useful
feedback loop to check that points raised during the discovery process are
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Figure 3.8 — Example use case reflecting the voice of a stakeholder

I WANT TO...

Have a simple dashboard that provides insights on the condition and
performance of the assets that | am responsible for.

ASSET
MANAGER

Have simple access documentation and drawings across all projects
impacting on the assets that | am responsible for without having an
in-depth knowledge of the project.

Navigate simply for macro—micro level data and steps between finding
relevant data I find an asset on a map and then quickly find related data
about that asset.

Have clear visibility of models and drawings which have been approved at
the end of projects / asset upgrades and are marked as "As-Constructed”
deliverables.

SO THAT | CAN..

reactive asset management.

correctly recorded and interpreted, providing an opportunity to re-confirm the level

i Gain insights on asset performance supporting a predictive rather than

of ambition along with challenges.

and easier to maintain.

1 Ensuring simpler handover into Operations as assets are understood

{ Improve productivity and create a safer working environment. ]

{ Know I have access to the latest trusted data and information.

Weaknesses of

5 What you should be 3 -
current arrangements ble to do in the future Wit you willneed

Ahility to search for
documentation without
having an in-depth knowledge
of the project

Lack of standard structure

across projects

Lack of trust of the data and

information

| have use multiple systems

to access different types of
data and information

No common application of

master or reference data
between systems | use

Strategy
Developing a DE strategy and roadmap

| Understand trends in

asset performance /
network issues to start to
predict when issues are

likely to arise

View the design and

as-built records, its
context and other linked
data using digital tools on
any device, anywhere

View models uploaded by

consultants within the
system and without
additional software
requirements

A data ‘golden thread' consisting
of common data dictionary and
classification systems WBS, CBS
and ABS and ensure alignment
across the assets at an
appropriate level of detail
Technology and process to
identify asset and components
during design

Integration of key data information
systems with a security model that
controls access

Dashboard reporting capability
reporting across a number of

data and information systems that
| use
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Figure 3.9 — Example use case reflection a capability requirement in terms of manage cost and program on of project/program.

What is the impact of delay and change to this item on the critical path?

Track live status of programme and cost, model impact of delay and change. (I
............. Nt e
Monitor suppliers and incentivise using payments against agreed milestones. %:!

(@] What is the earned value?

How is supplier __ performing?

Identify and enable additional opportunities to be realised as a result of

reduced programme or cost. l

What is the planned progress vs. actual?

S

e

AGENCY

Current State > Target State

Manual process to ascertain
status of project including cost,
programme and supplier
performance

Live view of cost and programme

Live status of supplier and project performance

Programme optimised collaboratively sharing gains
Performance of suppliers and with suppliers
location Opportunities identified as a result of optimising cost
and programme enabling assets to be operated earlier

SUPPLY CHAIN

Current State > Target State

Suppliers not incentivised to
share transparent cost and
programme data

Suppliers incentivised to share transparent cost and
programme data

e e Suppliers paid against agreed KPI's and milestones
Suppliers paid against completion L e

of work package Suppliers collaborate and contribute to optimising
construction programme
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What are the planned activities next month?

STUDIES

EXAMPLE OF A POSSIBLE IMPLEMENTATION

Deliver process

KPI's identified and tracked for supplier performance and quality management

=

% Earned Value undertaken for each package generated from Building Information Model

Building information model linked to 4D programme and 5D cost

VUser View
T
mn =
—
B
Performance of each supplier

E«E’\/ View earned value package

—
i~

@ View KPlIs

S —

n =

View dashboard of project status
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Outcomes from completing these activities
The deliverables and outcomes from completing these activities are:

+ Avision/strategy statement agreed with agency senior leadership team.

+ As set of value drivers agreed upon with agency senior leadership team,
which, combined with the vision/strategy statement, act as ‘anchors’ to
the digital strategy.

« Document how the agency will operate at the key stages of the digital program,
which will inform the development of the high-level roadmap and the setting
of the horizons used in the roadmaps, which are required in order to start the
detailed gap analysis.

+ The project team will have documented the key capabilities that need to be
in place to adopt DE practices with a supporting set of high-level use cases.

Strategy
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3.3.3 Undertaking a detailed gap analysis

The purpose of the detailed gaps analysis activities, represented in step 3 in
Figure 3.3, is to confirm what is needed to move from the current state to the
vision state. The key activities comprise:

+ Mapping the capabilities for teams within the agency using the POTI model
and aligned to high level roadmap horizons.

+ Establishing an integrated set of DE capabilities using the POTI model
and aligned to high level roadmap horizons.

IMPLEMENTATION
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CASE
STUDIES

Transformation diagrams are a useful tool to carry out this activity by mapping
out the phasing of the digital capabilities, which then helps to identify the enablers
that need to be put in place to adopt the new working practices.

Figure 3.10 provides an example of how a transformation diagram can be
configured and aligned with the POTI model, with the addition of a separate
section for commercial capabilities, which are best kept separate to the
organisational capabilities. It should be noted that the other sections are essential

and should be prioritised over the technology as key enablers. For example, the

Figure 3.10 — Example structure of a transformation diagram using the POTI model.

[ 1

&5 ORGANISATION &= COMMERCIAL

{ Stages should align with roadmap horizons |

Example twin platform

technology
capability
statements

Go-live of base digital
twin platform with
active master data

management

Alignment of asset management
| systems to enable data integration

CDE implemented | Unified data model
for Projects established

Digital strategy sets| High level Common governance
digital roadmap |[systems design|standard for SharePoint
Office 365 &SharePoint |External information Multiple asset
used internally exchange by email |management system

=:PROCESS B TECHNOLOGY
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Information section would cover asset classification and data hierarchies and

TEAM
AMBITION

Go-live of
enhanced digital

standards etc. or the organisation
section to address activities relating to
governance and leadership.

The stages across the top of the
transformation diagram should align
with the horizons used within the
roadmap (see section 3.3.4 for further
guidance on roadmap horizons).
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Section 3.3.1 highlights the importance of stakeholders being able to identify
their needs and challenges and points of concern, when asked to comment on the
strategy, roadmap and supporting business case, which were taken into account.
Austroads has found that it is useful to create a transformation diagram for each
stakeholder group as well as an overall transformation diagram. The diagrams
explain to each stakeholder group how the strategy is responding to their needs
by delivering several capabilities across several different roadmap horizons.

In developing the transformation diagrams, it is important to ensure that the
capabilities within each horizon are aligned and will deliver defined benefits to
the agency. Implementing change over several horizons, taking cognisance of
the existing/previous horizon capabilities, enables the roadmap to be ambitious
while considering the sustainability of the impact of business change while still
operating, maintaining and enhancing the transport network.

Outcomes from completing these activities
The deliverables and outcomes from completing these activities are:

+ A capability map for each relevant team within agency using the POTI model,
aligned to high-level roadmap horizons.

+ Anintegrated set of DE capabilities using the POTI model, aligned to high
level-roadmap horizons.

Strategy
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3.3.4 Building a roadmap

The establishment of the digital strategy roadmap relates to step 4 in Figure 3.3.
Within this section Austroads advocate developing three levels of the roadmap
developed in the following sequence:

+ Develop/complete the high-level roadmap using the horizons established as part
of the detailed gap analysis.

+ Consult with key stakeholders to review the high-level roadmap and update
leading to approval of this level of the roadmap.

+ Develop the mid-level roadmap - this may lead to refinement of the high-level
roadmap. Once developed test with key stakeholders.

+ Develop the detailed roadmap and consult with stakeholders to gain feedback
across the roadmaps and update to address comments.

Establishing the roadmap and interim states — what do we need to do to
get there?

Aroadmap is a high-level document that articulates the program of work required
to adopt DE practices. The roadmap provides a blueprint for aligning the initiatives
with the short/long term business objectives/DE vision. It is recommended to
develop a series of roadmaps; high-level, mid-level and detailed-level as illustrated
in Figure 3.11. This approach is built on learning from other DE change programs
and Austroads recommend that teams break the change down into several stages
(horizons) that progressively deliver the new digital capabilities and is cognisant
on the level of change that the agency and supply chain can undertake at any
given time.

Strategy
Developing a DE strategy and roadmap

THE NEED
FOR DE

LEARNING &
DEVELOPMENT

CASE

IMPLEMENTATION STUDIES

The high-level roadmap identifies the key phases/horizons, shows
interdependencies with other ongoing or planned change programs and
provides a summary of the capabilities at each phase/horizon. This level of

the roadmap can show the journey to the vision/long term strategy as it only
identifles/describes the key steps. It was noted in section 3.3.3, that the phases
on the transformation diagrams should align with the roadmap horizons, which
emanate from the high-level roadmap.

The mid-level roadmap identifies the key activities/capabilities for a defined
period. The top-level roadmap typically covers a five-to-ten-year period.

The mid-level roadmap is more likely to cover a period of two to three years
addressing the first two or three phases/horizons.

The detailed-level roadmap identifies the core activities to be undertaken to
deliver the change. Typically, the low-level roadmap focusses on the first one to
two years. It would not be appropriate to extend this level of roadmap beyond this
initial period as there would be too many unknowns. As the agency implements
the roadmap, a continual improvement program will be required, which is likely to
lead to changes in the later phases of the roadmap. The overseeing project board
may also only release funding for the first phase and potentially the second phase
with funding of future phases being dependent on demonstrating realisation of the
benefits in the business case (refer to section 3.3).
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Figure 3.11 — lllustration of the suggested 3 levels of roadmap
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HIGH LEVEL ROADMAP

Plan-on-a-page, the high level roadmap identifies key milestones,
key interfaces, key stages and the capabilities per stage.

Presents long term plan, not all stages may be implemented

Milestones ] & @ Keyinternal & external dates
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S — — Key activities in interfacing programme
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(Prepare :

Stage description Stage description Stage description

Summary of capabilites =~ Summary of capabilities Summary of capabilities

MID LEVEL ROADMAP

Shorter duration 2-5 years maximum. ldentify key capabilities using the
POTI model and also consider commercial capabilities

DETAILED ROADMAP

Shorter duration 12-48 months. Identify key activities to delivery capabilities
using POTI model and also consider commercial activities

Note: Further detail in developing a roadmap is provided in
Section 3.5 Mobilising your DE program.
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High level roadmap and guidance on structuring the setting of the horizons

The high-level roadmap should be developed during the detailed gap analysis

as the phasing of the horizons needs to align with the transformation diagrams.
This ensures alignment but also allows early testing of the roadmap with
stakeholders to gain feedback on the pace of change, and hence several horizons.
The high-level roadmap should also consider alignment to other internal and
external influencing factors such as a federal/state government mandate

Figure 3.12 - Typical component of a high-level roadmap
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or other internal change programs. Teams should expect to create multiple
iterations of the high-level roadmap, but once agreed it should lead to only a
small number of interactions of the mid- and detailed-level roadmaps, as the
underlying principles would have been agreed. Figure 3.12 provides an overview
of the typical components of a high-level roadmap.

HIGH LEVEL ROADMAP

Milestones @ | @ Key internal & external dates
Time”ne 1 | 1 l L L I 1 | | I | | l | 1 | |
D I I ey activities in interfacing programme (internal & external)
.
L

Summary of key activities in DE change programme

p Hozon 1 R

| Prepare

| Prepare

Stage description

Summary of capabilities

Stage descripﬁon

Summary of capabilities

Stage description

Summary of capabilities

Within the high-level roadmap, it is helpful to define several goals to push the
adoption of DE. The definition of the horizons allows aggressive goals to be
set yet agency retains control on when the start work on the next horizon.

Outcomes from completing these activities

The deliverables and outcomes from completing these activities are an
integrated set of roadmaps which are agreed by the key project stakeholders.

Strategy
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3.3.5 Documenting the DE strategy

The DE strategy is typically completed through the development of a document Content from the strategy will likely be used to create new documents for briefing
to articulate the overall digital vision and goals for adopting DE practices, the staff and suppliers. Table 3.3 provides an outline of the type of content which is
plan to achieve them and the alignment to an agency’s goals and objectives. typically expected.

The target audience ranges from the CEO/COO through to department heads.

Table 3.3 — Example content of a digital strategy for adopting DE practices

Section Topics to be considered

+ Two to three-page minimum summary, the target audience is the

Executive summary , ; .
agency'’s senior leadership team.

Introduction + What does DE mean to the agency? « What is the digital vision, ambition and value drivers?

Context of the digital « What problems are being addressed/why does the agency need to + What are the insights from industry within Australian/New Zealand
strategy adopt DE practices? and other similar countries?

+ Overview of the capabilities.

+ Current maturity and how digital maturity will be measured and
reported.

« Overview of the use cases.

+ What is the data architecture/high level system architecture
required to support the strategy?

+ Purpose - what is the digital strategy seeking to deliver?
+ What are the overarching objectives?

The digital strategy - Governance model for delivering the strategy and sustaining the new
ways of working.

+ Alignment to other internal initiatives.

* Introduce the high-level roadmap, introduce the concept of the + Describe each horizon focusing on the business capabilities that will

The roadmap horizons. be delivered.

+ Outline the proposed target operating model for at least the first

Digital target two horizons by addressing how the new practices, standards,
operating model processes, competencies, governance and technology are to be
managed aligned to the governance model.
Supporting * Use cases. + Roadmaps.
appendices * Transformation diagrams. + Stakeholder engagement and communication strategy.
Strategy

Developing a DE strategy and roadmap AUSTROADS 2024 48



GUIDE TO
DIGITAL ENGINEERING (DE)

CONTENTS INTRODUCTION

3.4 Developing a business case for DE

A tried and tested approach to developing a business case is outlined in the
sections below but some key steps that agencies may typically follow include:

1. ldentify the problem and define it. Define the scope of DE. Consider the
impacts to an organisation to implement DE to fix the problem

2. Investigate: What are others doing (This is essential when briefing
the executive)

3. Develop a solution hypothesis
4. Consult senior managers including those executing the work.

5. Prepare a briefing if the problem is significant and presents current impact
and expected risk, prepare a briefing for the executive

6. Brief the Executives - part 1 to include questions and actions

7. Follow up the questions and actions from Executives and investigate further
benefits, cost, value. Update solution

8. Consult the Executives - part 2 to progress business case
9. Develop business case

10.
11.

Consult the Executives - part 3 to include refinement
Develop implementation plan and costing

12.
13.
14.

Consult the Executives - part 4-to include approval in principle
Secure funding

Mobilise and implement.

Strategy
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3.4.1 Planning the approach for a business case

The adoption of digital working practices requires both executive sponsorship and
funding approval.

This section provides guidance on building the case to justify the implementation
of a DE roadmap within an agency and secure funding for the program. The
development of the business case is typically part of the digital strategy and
roadmap, as discussed in section 3.3 above, represented in Step 4 of Figure 3.13.

An agency is likely to have their own business case process that must be followed.
This section, therefore, provides several general suggestions for developing a
business case to adopt DE practices which can be incorporated into a typical
agency format or approach.

The building of the case typically starts following the development of the initial
roadmaps, which identify the activities to implement the change. The business
case should be developed in parallel with the maturing of the roadmaps as
illustrated in Figure 3.13, as the two elements need to be mutually supportive; the
roadmaps articulate ‘What’ is required, while the business case explains the ‘Why’
and the ‘How'.

An agency may elect not to develop a business case and instead implement
the change as part of the day-to-day activities of the team with a supplier using
existing funding.

While it is a credible option, the approach is less likely to be successful as it
is driven from the technical/management levels of the organisation and may,
therefore, lack senior leadership support leading to a narrow program of work
which only has limited value and benefits.
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Figure 3.13 — The methods for making the case can be split across five key stages to ensure that
there is clarity on where an agency is currently and where they want to be.
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1 2 3

Strategic Case Management Case

Plan the use case
implementation and
overcome barriers

Described the Current State
and articulate the need with
preferred use cases

Define the future options and
outline the preferred option +
benefits of the use cases

INTRODUCTION

THE NEED
FOR DE

LEARNING & CASE

IMPLEMENTATION DEVELOPMENT STUDIES

©

Supply chain readiness &
procurement requirements
of the use cases

Demonstrate that the preferred
option will result in a fundable
and affordable solution

3.4.2 Key elements of a business case

The business case articulates the justification for investment in a project to
implement the DE roadmap. It evaluates the benefits, costs and risks of the
various project options and provides a recommendation of and rationale for the
preferred solution. The purpose of the business case is to obtain approval and
gain management commitment for the project and the investment.

Alongside the justification and the strategic rationale for the project, the
business case provides a framework for informed decision-making. It enables
improved planning and management of the project and the subsequent Benefits
Management strategy. The business case is an evidence-based evaluation of the
benefits, costs and risks of a solution to a need, problem or opportunity identified
by the sponsor and approved by the funding agency.

Strategy
Developing a business case for DE

Depending on an agency'’s business rules, it is likely that a business case will

need to be developed to secure approval to implement a change program to

adopt digital working practices. As well as understanding an agency’s own

rules along with the state and territory’s requirements, further guidance on
development business cases can be found within Infrastructure Australia’s
Assessment Framework. At each stage, the business plan should demonstrate an
understanding of the end client (asset owner) in the benefits and adoption of DE.
An agency is required to understand the small increase in cost at earlier developed
and complete stages, which are outweighed later with improved program and

cost benefits.
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The following provides general guidance in developing the business case for DE.
In general, a business case needs to address five key themes, which are discussed
further below and as per Figure 3.13:

+ Strategic case — What is the case for the proposed change and demonstrate the
strategic fit.

+ Economic case — Demonstrate that the spending proposal optimises value by
identifying and appraising a wide range of realistic and achievable options.

+ Management case — How will the program of work be delivered, and the new
ways of working sustained?

+ Commercial case — Demonstrate the viability of the procurement approach for
external provided professional services and technology.

+ Financial case — Demonstrate that the preferred option will result in a fundable
and affordable solution.

The strategic case

The strategic case demonstrates that the spending proposal provides business
synergy and strategic fit and is predicated upon a robust evidence case for
change. This includes the rationale of why intervention is required, as well as a
clear definition of outcomes and the potential scope for what is to be achieved.

The documenting of the current business challenges digital ambition as part
of the discovery process, see Section 3.3 above, should provide key inputs to
developing the strategic case and provide the required evidence base.

Strategy
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The economic case

The economic case should demonstrate that the spending proposal optimises
value. It should explain how this is to be achieved by identifying and appraising a
wide range of realistic and achievable options, in terms of how well they meet the
spending objectives and critical success factors agreed for the activity.

The strategic case should consider many options from which a preferred option
is identified. Table 3.7 illustrates different categories that could be used to develop
a matrix of options.

Table 3.7 - Illustration of several different categories that could be used to develop a matrix of
options.

Delivery of

change (See further
details below)

Horizon based Asset based

Lifecycle based

Only include first Operations and  Structures Self-deliver with

horizon outline maintenance limited external

potential follow-on only support

projects

Only include first Major projects Highways Outsource

two horizons outline only packages

potential follow-on

projects

Include horizons for Capital projects  Technology Hybrid approach -

defined investment assets joint team

period

Include all horizons Whole asset All assets Fully outsourced
lifecycle
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Several factors will influence the level of external support likely to be required to
help develop the roadmap and business case as well as deliver some packages of
work comprising both professional services and technology. Factors will include
the availability of staff within an agency to carry out these activities through to
limited in-house knowhow in terms of the application of DE working practices to
transport networks.

Further to the earlier discussion on implementation plan, see Table 3.4 in Section
3.3.4, depending on the level of work that needs to be outsourced there are several
options an agency could consider:

1. Light touch - the agency appoints an internal hire or a supplier(s) to act as
a critical friend with subject matter expertise that can be called upon as
required to provide guidance that assists in the agency’s self-delivery of the
DE roadmap.

2. Outsource packages of work — the agency appoints a supplier(s) to deliver
specific packages of work, such as establishing the core information and data
requirements along with information exchange processes as part of the early
activities of the information and process workstreams.

3. Hybrid approach — agency establishes a joint delivery team comprising
members from both the agency and one or more supplier.

4. Fully-managed implementation — agency appoints a supplier to fully deliver
the implementation of the DE roadmap for one or more of the horizons within
the roadmap.

There are advantages and disadvantages of each option, and the right solution
will be dependent on the complexity of the roadmap and the level of capability
and capacity to self-deliver the work.
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The management case

The roadmap implementation plan, see Section 3.3.4 and Section 3.5.1, forms
the basis of a project execution plan. The implementation plan should identify
where activities are to be completed by the agency’s people/teams along with
which activities are to be completed and/or supported by supply chain partners
(professional services and technology).

The management case should describe how to organise, lead and govern the
project team, taking cognisance of how the project team will work with supply
chain partners and whether the management team have sufficient subject matter
expertise to lead and manage the program of work. Where an agency has an
internal program/project management function, its task could be to manage

the program. However, care is needed to ensure that the resourcing levels are
commensurate with the size of the team.

The management case should be clear on which project management
methodologies to be adopted to deliver the program. A waterfall approach should
be suitable for most of the roadmap activities. However, some elements of the
technology roadmap could use an agile methodology in their delivery. In adopting
an agile methodology, it is important to set out what the agency wants to achieve
to deliver the required change for each horizon, i.e., are they a key critical success
factor versus what is not essential for the outcome of a horizon. A good practice
is to establish a set of functional and non-functional technology requirements for
each horizon and categorise each one as being either ‘must have’ or ‘should have’
or ‘could have'.

The project management methodology should detail the robust arrangements
for change, contract management, delivery of benefits, and the management and
mitigation of risk.
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The commercial case

The economic and management cases will define the procurement of the work/
technology capabilities packages from the supply chain. The commercial case
demonstrates that the ‘preferred option’ will result in a viable procurement

and well-structured solution. The business case includes the planning and
management of the procurement, specifying the competitive procurement
process for the ‘preferred option’ for spend.

An agency'’s procurement procedures will ultimately control the procurement
methodology. Alongside cost, key considerations are:

Technical fit — does the supplier have the rights skills and experience generally
and specifically within the highways sector? A supplier who has limited
highways sector knowledge is likely to require more time with stakeholders to
create outputs such as information and data requirements.

Cultural fit — has the supplier shown how their culture and approach, particularly
relating to business change activities, align with the agency’s? This is a key
assessment where the hybrid or fully managed implementation approach

is adopted.

+ Technology fit — has the supplier provided confidence that the functional and
non-functional requirements can be met at the required stages of the program?
How well will the product integrate with the current technology stack? Does the
vendor’s product roadmap align with the agency’s digital ambition?

The commercial case should also cover the contracting strategy and risk
allocation. As noted above, the breaking down of the program into horizons, with
each providing positive business outcomes, enables an agency to control the
program, i.e., potentially choose to delay or not implement the next horizon. It also
helps in the appropriate transfer of risk to the supply chain as there is a reduction
in the scope of work and potential unknowns. Where an agile project management
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methodology is adopted, the commercial case needs to be particularly clear in
terms of risk management and the level of risk transfer, providing confidence that
all the ‘must have’ outputs are delivered.

The financial case

The financial case demonstrates that the ‘preferred option’ will result in a fundable
and affordable solution. It sets out the capital and revenue requirements for the
spending proposal over the expected lifespan of the service, alongside its impact
upon the balance sheet, income and expenditure account of the agency. The
financial case would also include the valuation of benefits, which are discussed

in Section 3.4.3. Section 3.4.4 provides further recommendations in terms of
developing the financial case.
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3.4.3 Getting executive buy-in (benefits and ROI)

A business case will typically require a benefits case and a supporting benefits
realisation plan. Benefits can typically be grouped into one of the four categories:

+ Cash releasing — the benefit delivers a net saving such a decreasing the
contingency funding of projects.

+ Cash avoidance - the benefit avoids unnecessary expenditures such as health
and safety issues identified and addressed early in the design phase, compared
to identifying issues during the detailed design or construction stage when the
cost to implement change is very high.

+ Quantifiable non-financial — the benefit can be measured but does not generate
a cash saving or reduce the need to spend cash.

* Non quantifiable and non-financial — such as increased situational awareness
and understanding of the assets in operations.

An early assessment of the likely costs, see Section 3.4.4, will help provide a rough
order of magnitude of the required benefits to demonstrate a sufficiently robust
return on investment.
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Figure 3.14 — Example of a benefits map linking the roadmap outputs to the strategic objectives,
mission and vision.
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There is limited publicly available material in terms of benefits methodology for
DE practices. One example methodology is the PwC BIM Level 2 BIM benefits

methodology, which includes benefit themes and how to evaluate the benefits.
Two important points are, firstly, the availability of baseline data to assess the
benefit and, secondly, the need to consider the cost of measuring and reporting
benefits, i.e., it is easy to spend more on reporting of low-value benefits than the
actual financial benefit.

Before starting to develop a complex benefits case, the project team should

first understand the agency’s requirements and secondly critically assess the
availability of baseline data in terms of the availability of the data and the level

of provenance that the data has. Benefit maps are a useful tool in identifying
benefits and being able to connect the benefits to either the roadmap outputs, as
illustrated in Figure 3.14 above, or new capabilities on the left-hand side through to
strategic objectives, mission and value of the agency.

It is not un-typical to find that sufficient base data is not available. In these
circumstances, teams can develop benefits hypothesises from a benefits map.
One example is the hypotheses that DE practices will reduce the risk of projects
being unsuccessful/issues identified during the construction phase when the
cost to rectify is high. The benefit measure would be a percentage saving on
the contingency funding of capital projects and capital renewal programs,

with different savings applied to the different types. The percentage would be
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progressively increased over several years recognising that the full benefit will
not be fully realised until the new ways of working become business as usual. An
agency is likely to have a 5 and possibly 10-year investment plan which identifies
capital projects and budgets for capital renewals. Understanding the business
rules for the application of contingency funding to different types of projects
enables benefits to be evaluated on an annual basis and may singularly be
sufficient to demonstrate a return on investment over 5 years.
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3.4.4 Securing funding for your DE program
(costs and risks)

To provide the required information to understand cost and risks, it is
recommended to include information in the following areas:

+ background

+ key issues

« financial impact

+ human resources impact

* recommendations.

Furthermore, more detailed information may be of benefit in supporting the
understanding and ultimately approval of funding such as:

+ high priority actions and justification tables

+ summary of actions from procurement board direction

+ executive summary from case studies report

+ details on products, services, activities or approaches considered to be high risk
+ preliminary risk summary

+ preliminary cost estimate of the cost impact from the risk

+ other supporting material, metrics or evidence.
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Strategy is important yet agencies putting forward an initiative to address a
major issue will ultimately have to engage with the executive board. The process
generally follows about four steps. There are often more sub-steps within the

4 main steps required depending on the agency in order to secure the required
funding for a DE program as follows.

1. Initial executive briefing and problem definition including the fundamentals of
DE and what it means in the agency.
2. Executive briefings in developing business case
a. Executive briefing part 2 - respond to the initial questions and update
on actions

b. Executive briefing part 3 - draft business plan and obtain advice
on changes

c. Executive briefing part 4 - present the business case with costings and
confirm these to go ahead promptly within principal agreement for timing
and funding.

3. Secure the funding approval based on the agreement at executive briefing
part 4.

4. Implement and mobilise the agency’s DE program.
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iliel Figure 3.15 — Example of a table used to define the implementation requirements for one of the

35 MObIIISIng your DE program detailed roadmap activities. Colour coding can be used to link the table with the breakdown of

activities in the roadmap.

This Chapter of the guide provides recommendations on how to define and
establish your DE program. Guidance on mobilising and implementing your DE
program is provided in Chapter 4 of this guide and the importance of a learning Timeline | | | L L L L

and development framework is covered in Chapter 5. Cm_

[ =] e ) ]
The roadmap will identify the activities to be implemented to provide an agency _— ® ——
with a new set of digital capabilities in terms of process, organisation, technology, — ™ o _ﬁ_ .
information along with legal and commercial. This section covers: S S [ —— ®
—_— @ o
+ 3.5.1 Developing the implementation plan ‘-__ ”
. —— DTN S ¢ T
3.5.2 Develop the change management strategy — -— ®
+ 3.5.3 Create early adopter and proof of value —— DTS [Ee———————
—— [T @
+ 3.5.4 Wider business implementation. @ @ @ °
Task name As defined on the roadmap (ie. A,3 - test process on early adopter projects)
3.5.1 Developing the implementation plan ot e S S AR _
Ownership
The mid-level and low-level roadmaps are a graphical representation of the ol
Child task

program of work required to implement the change program. As a next step, an e
. . ", Deliverables
agency should develop an implementation plan detailing the process for each e S
. . . . Key dat
activity. Aligned with the POTI model, a tabular approach helps provide a clear el O
Task execution
articulation of how to perform each task (see Figure 3.15). These tasks can then requirements

be presented sequentially, i.e., all the process activities, or can be grouped by other Task completion

criteria, such as by a responsible team. Grouping activities within, for example, -t

process into the different teams makes it easier to, first, establish a clear scope of
work per team along with tracking and reporting the progress of the roadmap. As
such, the implementation plan forms a key element of a Project Execution Plan.
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The development of the implementation plan will enable the agency to determine
the current level of capability within the agency to deliver the change program
and consider options to address gaps in capability through the choice of how the
program should be delivered, which are presented in Table 3.4.

Table 3.4 — Implementation options

Advantage/benefits
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FOR DE

LEARNING &
DEVELOPMENT

CASE

IMPLEMENTATION STUDIES

The table includes a non-exhaustive list of advantages/disadvantages of the
options. The agency can adopt different delivery approaches for each horizon. For
example, the ‘hybrid model’ could be used for the first horizon, and as the agency’s
capability increases, it can adopt the ‘self-deliver’ option could be adopted for
later horizons.

Disadvantage/risk

Self-deliver — The agency utilises existing
staff and or recruits new colleagues to
address capability gaps. The agency could
have an external advisor who acts as critical
friend and peer reviews the outputs for key
activities

+ Lower cost if activities are delivered efficiently.

+ Builds internal capability from the outset to drive
and sustain the change.

+ Timely engagement of the advisor should help
to address challenges/help delivery team deal
with/respond to change.

« Likely to take longer to deliver/start could be constrained by
recruitment/availability of suitably experienced resources to
start and continue work.

+ Potential to miss wider industry insights and knowhow.

Internal teams may find it difficult to change teams to adopt the
new ways of working.

Hybrid model — The agency addresses

gaps in capability by creating an integrated
project team with external support provided
via professional advisory contracts/
secondment. The agency could also consider
secondments/joint working with other
agencies where there is alignment with their
roadmaps etc.

Could represent the lowest cost option if the
works are well planned and executed particularly
when phased to fit with the horizons with ability
to pause/stop at the end of each horizon.

+ Ability to form a high performing team that has
the know-how of the agency/sector with wider
experience of the external advisor(s).

Delays/increased cost as internal resources are not available or
do not have the right skills and experience.

+ the agency selects an advisor with the wrong level of skills and
experience/right suppliers are not available — subject matter
knowhow should be prioritised over change management
specialists.

Outsource — The agency lets a contract for
some or all the change program activities for
the first/first two phases as appropriate.

Should be the fastest delivery approach.

+ Access to the right skills and experience sharing
insights from similar work/reducing risk of
regret work.

+ Can challenge current ways of working.

Seen as being the highest cost but may delver better value.

+ Agency staff do not have sufficient time to engage with the
supplier which delays progress.

The agency selects an advisor with the wrong level of skills and
experience and/or supplier does not take cognisance of the
needs of the agency and uses language and terminology that
does not fit with the agency business norms.

The agency allocates significant internal project management
resource to manage the supplier which further drives up the cost.
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352 Developing the Change management strategy And finally, if there is no plan then there will be false starts probably leading to the

change being abandoned.
This section proposes an approach to develop a change management strategy
that helps to address the people side of the change, enabling people to engage, Figure 3.16 — Commitment to change management

adopt and implement DE within the agency. g

Although change happens one person at a time, it is important to use processes

and tools that facilitate change across projects, groups and organisations. . i m m +m —

There are many tried and tested change management frameworks available

to support organisational change efforts. However, for this guide, the ‘Prosci Skills m**m ~> ANXIETY

3-Phase Process’ is referenced as the proposed structured, adaptable and

repeatable approach for managing the people side of change for the adoption m. Incentives ++m —> RESISTANCE

of the new ways of working.

. . " . . Vision Resources — FRUSTRATION
This approach is as a critical link between individual change management and - m M‘ m

organisational change, enabling the change team to scale change management

activities as needed to agency stakeholders impacted by the new ways of working m m*: Blan | 7> FALSE STARTS

move through the required stages and transitions smoothly and successfully.

Change management toolkit

Challenges Change management is the application of a structured process and set of tools

Successful change management requires many different facets to come together. that supports moving an organisation from a current state (how things are done

If any one of them is missing, then the result is a failure to implement change for today) through a transition state to a desired future state. Change management

varying reasons. tools by help individuals impacted by a change make successful personal

transitions that enable them to engage, adopt and use a change.
The diagram below highlights that if staff see no vision, then they are confused

as to why the change is needed. If the skills are not present, then there is anxiety The toolkit methodology is based on the ‘Prosci’ change management process and

as to whether the outcome will be successful. If there are no incentives (not tools, designed to outline the current state, the transition state and the future state.

necessarily ﬁnancial - thIS inCIUdeS reassurance that jObS W|” be secure or new Agencies shou'd |everage existing frameworks for Change management
posts created) then resistance arises. If the resources to implement change are where available.
not provided, then there is frustration.
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This process is built in three areas, as described in the diagram below:

Figure 3.17 - Change Management Toolkit

1 2 3

Prepare for the change Manage the change Reinforce the change

Collect and
analyse feedback

Current state
assessment

Develop change
management plans

Understand the
business context

Take action and
implement plans

Diagnose gaps and
manage resistance

Define the change
management approach
and strategy

Implement corrective
actions and celebrate
successes

Benefits of this toolkit

By implementing a change management program - risk is minimised, cost is
reduced (and predicted), time shortened, and implementation maximised.

Opportunities for an agency in adopting a measured change program are:

1. Ensures that change is planned and managed.

2. Benefits are known before implementation and serve as motivators and
assessments of progress.

3. Helps to align existing resources within the agency.

4. Assesses the overall impact of change and lowers risk associated
with change.

5. The time needed to implement change is reduced.
6. Managed costs of change.

7. Increased return on investment (ROI).
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Prepare for the change

The first step in the toolkit helps change teams and project teams prepare for
designing their change management plans. It answers these three key questions:
1. How much change management does this project need?

2. Who is impacted by this initiative and in what ways?

3. Who are the sponsors we need to be involved to make this
initiative successful?

Manage the change

The second phase of the toolkit will ensure that the right activities are occurring
at the right time and that agency staff are receiving the right information they
need to move through their process of change. This phase will help to answer the
following questions:

1. What will we do to prepare, equip and support people?

2. How are we doing?

3. What adjustments do we need to make?

Reinforce the change

Equally critical but often overlooked, the third phase helps create specific action
plans to sustain the change.

In this phase, measures and mechanisms are developed to measure how well the
change is taking hold, to see if employees are doing their jobs the new way, to
identify and correct gaps and to celebrate success.
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The goal is to answer these questions:

1. Now where are we?
2. What is needed to ensure the change sticks?

3. Who will assume ownership and sustain outcomes?

3.5.3 The role of early adopters and proof of value

The mid and detailed roadmaps should include testing the new ways of working
on early adopters to gain feedback to incorporate lessons learnt before rolling out
the new ways of working on a horizon-by-horizon basis. The early adopters should
be representative of standard business activities, and they would likely comprise
of medium and small capital projects used to test changes in ways of working.

The adopter project(s) need to start applying the new ways of working at the
start of the phase of the project, such as detailed design or at the appointment
of the contractor. Projects should also be selected based on the duration of each
phase, i.e., will be completed in 3 to 6 months otherwise there will be a long delay
in receiving feedback which either delays the wider role out of the new ways of
working o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>