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SUMMARY 

Systems Engineering (SE) is becoming commonplace on Australasian infrastructure projects; however, 

the value SE can bring continues to be misunderstood. Projects tend to either minimise SE effort, 

treating this obligation as a tick-box exercise, or deliver SE as part of a cumbersome framework that 

prioritises compliance to the framework over progress and pragmatism. Both scenarios perpetuate a 

negative perception of an SE approach for those not heavily involved in delivering SE work. Further, 

the infrastructure landscape continues to rely heavily on digital systems, yet these are often used in 

isolation with a specific intent, rather than as part of an integrated approach.  

This paper proposes a pragmatic evolution to traditional SE: Digital and Data Systems Engineering 

(D&DSE). Rather than treating SE as a standalone discipline, D&DSE reframes it as a set of tools, 

processes, and principles that can be embedded across the project team. At its core, D&DSE is about 

enabling better decisions through improved access to accurate, timely, and centralised data. 

This paper explores how D&DSE can address these challenges by distributing SE responsibilities 

across the project team, centralising data, and enabling a more responsive and collaborative project 

environment. 

1 INTRODUCTION 

The delivery of complex infrastructure projects, particularly in the rail sector, requires a high degree of 

coordination, traceability, and informed decision-making. Systems Engineering (SE) has long been 

positioned as the approach to manage this complexity, aiming to reduce risk, ensure compliance, and 

align technical outcomes with stakeholder needs. However, in practice, SE is often implemented in 

ways that fall short of its potential, being applied either as a rigid, process-heavy framework that 

impedes progress or as a superficial compliance exercise that fails to deliver meaningful value. 

As software and technology continues to expand to improve project delivery practices, newer 

approaches, such as Model-Based Systems Engineering (MBSE) and Digital Engineering (DE) are 

growing in prevalence. However, each is typically developed and implemented in siloed workstreams, 

with neither covering the entire potential scope, missing crucial inputs from other areas of the project. 

While the intent of each approach is similar, ambiguity of the differences and responsibilities remain. 

To explore the overlap of these concepts, the authors conducted a small survey across a range of 

infrastructure professionals, revealing a wide spectrum of interpretations of what DE entails. While some 

respondents described it broadly as a way of working, encompassing data management, stakeholder 

coordination, and decision support, the majority only had experience of DE being implemented as no 

more than 3D modelling and visualisation tools such as Revizto or AutoCAD.  

Despite the availability of sophisticated tools, the survey highlighted persistent challenges in data 

access and integration. Many respondents reported fragmented data environments, with critical 

information spread across spreadsheets, shared folders, and siloed software systems. One participant 

described the difficulty of locating controlled documents across multiple SharePoint sites, while another 

noted that “too many document management systems allow for uncontrolled changes and updates.” In 

this environment, informed decision-making becomes challenging and costly issues and delays result. 

These insights reinforce the need for a shift in mindset, away from tool-centric compliance and toward 

a more integrated, data-driven approach.  
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2 NOMENCLATURE 

Table 1: Acronym Register 

Acronym  Meaning  

API Application Programming Interface 

BIM Building Information Modelling 

CAD Computer Aided Design 

D&DSE Digital & Data Systems Engineering 

GIS Geographic Information System 

INCOSE International Council on Systems Engineering 

MBSE Model Based Systems Engineering 

RAM Reliability, Availability, Maintainability 

SE Systems Engineering 

SESA Systems Engineering & Safety Assurance 

3 THE VALUE OF SYSTEMS ENGINEERING 

3.1 Intent of Systems Engineering 

Systems Engineering (SE) was developed to manage complexity in high-risk, high-integrity 

environments such as defence and aerospace. Its core purpose is to ensure the delivered system is fit 

for purpose. This is primarily achieved by reducing the risk of “unknown unknowns”, ensuring that all 

system requirements are identified, validated, and verified throughout the project lifecycle.  

As infrastructure projects continue to grow in complexity, there is a greater need for cross-system and 

cross-functional integration. As a result, SE practices have been introduced and mandated by many 

organisations. This intended to ensure the delivered system meets the needs of the client and achieves 

the intended public benefits, complies with relevant standards, and integrates with existing systems. 

The intention of SE is to provide a structured approach to managing requirements, interfaces, risks, and 

verification activities. It supports informed decision-making, improves traceability, and reduces rework 

by identifying issues early in the project lifecycle. Analysis by the Defence Acquisition University, which 

was later converted for use within the INCOSE Systems Engineering Handbook (2023), highlighted that 

the later an issue is addressed within the system lifecycle, it is exponentially more costly to resolve [1]. 

When implemented effectively, SE can deliver significant value by aligning technical outcomes with 

stakeholder expectations and project constraints. As found by Honour (2014) “The most successful 

programs, as measured in cost compliance, schedule compliance, and overall subjective success, 

appear to expend about 15%–20% of the development program cost in systems engineering efforts. 

These programs also seem to have optimum values for the eight defined systems engineering activities, 

aligning technical outcomes with stakeholder expectations and project constraints” [2]. 

3.2 Reality of Systems Engineering in Rail Infrastructure Projects 

Despite its potential, the application of SE in Australasian rail infrastructure projects often falls short of 

its intended benefits. In many instances, SE is treated as a compliance obligation rather than a value-

adding discipline. As a result, it is either implemented as a rigid, process-heavy framework that slows 

down delivery, or reduced to a superficial tick-box exercise that fails to influence project outcomes. 

This disconnect can stem from several factors: 

• Abstract Benefit: As SE is predominantly a supporting function, there is not an obvious financial 

marker of the actual benefit of SE activities, which is mostly recorded as a benefit achieved by 

other functions. While the previously referenced study by Honour (2014) attempts to quantify the 

optimal percentage of cost to maximise benefit, the value of optimal benefit for a project remains 
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unquantifiable. It is impractical and inaccurate to specify what costs “would have” been had SE not 

mitigated a particular risk, with only the ability to make an estimate. Due to the abstract nature of 

the benefit, it is typical for the benefits to be misunderstood or understated when going into project 

delivery, which will generally translate to minimising the nominated effort for the delivery of SE 

activities. 

• Cultural Resistance: There is often a lack of understanding or appreciation for SE among delivery 

teams. Based on the personal experience of the authors, this is because it is a relatively new 

approach in infrastructure projects, with key roles in both client and contractor organisations not 

understanding the general SE practices and tools. This lack of understanding results in an inability 

to appreciate which practices and tools are fit-for-purpose for each project, and a tendency to 

delegate SE activities to a single function to be completed as a silo rather than integrated within 

the design and engineering effort. The industry is also familiar with document-centric project 

delivery, and therefore hesitant to deviate from this approach. 

• Misalignment with Project Context: Because of the above lack of knowledge, SE frameworks 

developed for defence or aerospace are often applied wholesale to rail projects without sufficient 

tailoring. Manufacturing projects can be more agile or go through clearly defined phases, which 

increases the capability to conduct iterative development. Conversely, Infrastructure projects 

cannot be practically prototyped at a whole-of-system level, and the development of some 

components may be finalised and constructed while others are still going through design. In 

general, rail projects also involve more linear assets, tighter timeframes, and different risk profiles, 

making a one-size-fits-all SE approach ineffective and inefficient. 

• Tool Limitations: Tools such as DOORS NG, while powerful for managing requirements, are often 

overextended to manage data they are not designed for (e.g., hazard logs). These tools can also 

be cost-prohibitive and require specific training, which creates gatekeepers to the contained data, 

rather than promoting the visibility and accessibility to the broader project team. 

• Under-resourcing: SE functions are frequently underfunded or staffed with limited expertise due 

to the “compliance only” focus. This also leads to a situation where Systems Engineers are actively 

isolated from the broader project team, spending more time justifying their role than delivering 

value. 

As a result, the original intent of SE, to support informed, system-level decision-making, is often lost in 

the noise of project delivery. To address this, a shift in mindset is required: one that reframes SE not as 

a discipline which is delivered by a team of specialists, but as a shared responsibility enabled by 

accessible data and digital tools. 

4 MISCONCEPTIONS AND LIMITATIONS OF CURRENT DIGITAL ENGINEERING PRACTICES 

Separate from SE, Digital Engineering (DE) is a distinct function which has been promoted in 

infrastructure projects for over a decade. Similarly to SE, though, its implementation often falls short of 

its potential. In many cases, it is narrowly interpreted as synonymous with Building Information 

Modelling (BIM) or limited to visualisation tools such as 3D models and GIS platforms. 

While these tools hold critical project data, they represent only a fraction of the intended scope of DE. 

The Transport for New South Wales Digital Engineering Framework, for example, provides guidance 

on BIM, CAD, and asset data, but offers limited direction on integrating broader project information, 

such as requirements verification and validation, risks and controls, and interface management. 

This narrow focus has led to a misconception that Digital Engineering is primarily a design function, 

rather than a project-wide enabler. As Wang et al. (2020) argue, Digital Systems Engineering should 

aim to “digitalize engineering artifacts, enabling information sharing across platforms, life cycles, and 

domains” [3].  

D&DSE addresses this gap by expanding the scope of digital integration beyond design, embedding it 

into the full lifecycle of project delivery. It promotes a holistic view of data and systems, enabling better 

coordination, traceability, and decision-making across all disciplines. Further, it seeks to overcome the 

prevailing perception of what DE can be within the infrastructure industry. 
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5 DIGITAL & DATA SYSTEMS ENGINEERING: A PRAGMATIC EVOLUTION 

Digital and Data Systems Engineering (D&DSE) is proposed as a practical extension of traditional SE, 

tailored to the realities of infrastructure project delivery. Rather than positioning SE as a specialist 

function isolated from delivery teams, D&DSE embeds SE principles across the project team, supported 

by its foundational concepts: 

• Centralised Data & Data-Centric: Relevant data must be reflected within a centralised repository, 

which is accessible to those that need it, and the project must make decisions based on that data. 

• Accessible Digital Toolkit: End users must be able to navigate the centralised data repository 

with minimal training and able to continue utilising integrated data platforms for their specialised 

purposes. 

• Tailored, Interrelated Framework: There is an increased onus on the development of a system 

architecture which accounts for the different data sets, and how to represent the data from other 

digital tools. The framework is critical to ensuring appropriate interrelation of datasets. An example 

is captured in Figure 1; this is for illustrative purposes only, and a bespoke architecture should be 

developed to suit the unique needs of a project. 

• Cross-Platform Automated Integration: All digitally enabled tools must be integrated within the 

tailored framework and include functionality to support the mirroring of data across platforms. In 

general, this functionality should be automatable via an Application Programming Interface (API), 

though there are circumstances where automation is less critical. 

 

Figure 1: Example basic system architecture built In Relatics, showing the interrelation of 

some typical project elements, including some applicable digital tools. 

We propose to use D&DSE to reframe SE as an engineering decision support function, distributing SE 

activities across the broader project team, instead of delivered by one small group. SE practitioners can 

then apply their specialist knowledge, perspective, and skills to focus on enabling the environment; they 

ensure data is inter-connected, maintain its accuracy, and ensure its timeliness. Instead of justifying 

their role or chasing others to provide evidence, they engineer the system that delivers the right 

outcome. 
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5.1 Distinction between Systems Engineering (SE), Model Based Systems Engineering 

(MBSE), Digital Engineering (DE), and Digital & Data Systems Engineering (D&DSE) 

There are several similar functions described throughout this paper, each of which have their own 

meanings across the broader industry.  

• SE: The intent of SE is to ensure the objectives of a project can be met through decomposition to 

atomic systems or components, which can be clearly defined and verified, and then can be 

successfully re-integrated into a complete “system-of-systems”. This includes ensuring the 

delivered system is fit for purpose through compliance to requirements and minimising risks to the 

project delivery and across the full system lifecycle. 

• DE: The intent of DE is the application of digitally enabled tools to deliver engineering work, utilising 

“single source(s) of truth” for the system data. The scope of DE considers some SE concepts, and 

both are approaches to conducting engineering work. However, in practice, DE is commonly 

misconstrued and minimised within the infrastructure industry. 

• MBSE: An approach to SE, which optimises SE delivery through the development and 

interpretation of models and data, which may be digitally enabled, to maximise the clarity of SE 

outputs. It attempts to shift focus from the document-centric approach of traditional SE to a model-

centric approach. The INCOSE Systems Engineering Handbook (2023) suggests MBSE is an 

enabler to achieving the intent of DE within project delivery [1]. 

• D&DSE: The term D&DSE is intended to capture the original intent of DE, including working around 

industry misconceptions, but also placing an emphasis on SE principles; Essentially, an integrated 

approach to delivering SE and DE activities through digital tools. This approach includes MBSE 

concepts but broadens the focus to across the full project delivery, rather than limited to SE 

deliverables. Instead of a Document-centric or Model-centric approach, D&DSE focuses primarily 

on data, which is more atomic than documents or models, but also more accessible and more 

integral to general project delivery. While this paper mainly focuses on infrastructure project 

delivery, the concept can be applied to any task where a data-centric view would provide benefit. 

5.2 The Role of Data in Project Decision-Making 

Infrastructure projects are fundamentally a series of decisions, each decision having implications for 

time, cost, and risk. The quality of these decisions is directly tied to the quality of the information 

available. Accurate, timely, and accessible data is essential for informed and efficient decision-making; 

yet in many projects, critical data remains fragmented across uncontrolled sources including 

spreadsheets, emails, and siloed software systems.  

As an example, requirements are often maintained within a restricted-access database like DOORS, 

while one or more versions may also exist in a Microsoft Word or PDF contract document. Limiting 

access to the “source of truth” could result in either working to an outdated version of the requirement, 

or requiring individuals dig through a sub-optimal format which is not actively correlated with any other 

information, such as which packages are responsible for the delivery of specific requirements. This 

makes it difficult for the broader project team to prioritise compliance to requirements, a fundamental 

need for any infrastructure project. 

This fragmentation not only impedes decision-making but also undermines the ability to track changes, 

manage requirements, and maintain alignment across stakeholders. Inconsistent or outdated 

information can lead to rework, delays, and miscommunication, issues that are often only identified late 

in the project lifecycle when they are most costly to resolve. 

By centralising project data within a user-friendly digital environment, teams can create a shared 

repository that reflects relevant information from all systems in a near-live state. This approach supports 

transparency, improves traceability, and enables proactive risk management. As de Armas et al. (2025) 

note, structured integration of data systems can significantly reduce rework, improve traceability, and 

enhance overall project performance by reducing fragmentation and improving traceability [4]. 
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5.3 The Existing Project Digital Landscape 

To better understand the current perception and application of D&DSE activities within infrastructure 

projects, a survey was conducted across the authors’ organisation, containing diverse group of Systems 

Engineering Practitioners and Engineering and Design Managers with experience across multiple 

sectors of the infrastructure industry.  

As part of this survey, industry professionals were asked to identify digital tools regularly used across 

infrastructure projects they were involved in. Many tools were identified, and while this was a non-

exhaustive list, it reinforced the premise that data is being managed non-systematically, leading to 

continued fragmentation and inconsistency across the platforms. The tools identified have been 

categorised into 4 general functions: 

• Project Management: Relatics, Autodesk Construction Cloud, SAP, P6, Consultation Manager 

(ConMan), Jira, Microsoft Project, Clickup, Microsoft Planner, Trello, Monday.com 

• Design Management: Revizto, Revit, ProAutoCAD, Blender, Bluebeam, ArcGIS, Civillo, BIM360 

• Data Management: Relatics, Excel, PowerBI, SharePoint, InEight, Aconex, FusionLive, Autodesk 

Construction Cloud 

• SESA: Relatics, DOORS (Classic/NG), Vitech Genesys, Innoslate, SafetiBase, Glaass, CyBuild, 

AssetHive, Isograph, Cameo, Jira 

 

Figure 2: Breakdown of the Digital Landscape of a Project 

Each tool is built for, and is effective in, supporting their own intended functions, from requirements 

management and change tracking to design review and stakeholder coordination. Figure 2 highlights 

some of the uses of digital tools across an infrastructure project. However, each tool is frequently used 

in isolation. When reflecting the same information across two or more tools, the data is often duplicated 

and then must be managed separately, even though most of the tools above contain some ability to 

share information across platforms via an API. Managing the same information across multiple tools 

arduous to maintain, significantly increasing the risk of data that is misaligned across sources. 
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5.4 Enablement for Digital & Data Systems Engineering 

The key enabler of D&DSE is access to accurate and timely data. D&DSE addresses this by advocating 

for a simplified, user-friendly platform that centralises data without replacing existing tools. The goal is 

not to create a single source of truth, instead to generate a “Centralised Repository of Truth”; a data 

platform that reflects relevant data from all digital tools in a near-live state. A whitepaper developed by 

Relatics highlights how taking an approach consistent with D&DSE approach can provide a clearer 

understanding of the project complexity, due to the reduction of barriers to a broader range of relevant 

information [5]. 

This is not achieved by replacing tools. It would be impractical for a single tool to be capable of delivering 

the full functionality of each-and-every engineering software to the same degree of quality and 

completeness as the combined set of tools. Instead, a project should conduct careful selection of tools 

which provide benefit, and ensure these are integrated with a centralised database, so that the 

information relevant to the broader project team can be represented in an accessible location, while the 

experts in that data can continue using their existing toolkit.  

One example is the use of Primavera P6 on a project. As one of the leading tools for project schedule 

management, it would not be practical to attempt to deliver the same function in a non-congruent digital 

tool for the sake of doing everything in one tool. Additionally, it would not make sense to manage non-

schedule data, such as requirements, within a tool such as P6. However, certain pieces of data from 

P6, such as milestone dates, are of particular interest to a broader group than just the tool practitioners. 

By integrating P6 with a centralised data repository, the milestone dates can be represented in the data 

repository while continuing to be managed within P6 as the “source of truth” for schedule information. 

The other main enabler for a D&DSE approach is the team actively engaging with the central data 

repository, rather than maintaining outdated, untraceable data outside of the system. A cultural shift in 

approach is required, moving away from the hundreds of uncontrolled spreadsheets across a project, 

to managing the changing data within a centralised platform will require that the platform is efficient and 

effective. While the end-user interface of a database can be, fundamentally, very similar to a 

spreadsheet, users may still resist such a change. As such, some key end-user considerations must be 

part of the development: 

• Taking the team on the journey: It is critical to include the wider team in the development of the 

data framework. Taking this approach builds end-user familiarity with the chosen platform, so they 

can raise questions and suggestions before project urgency becomes a limiting factor. 

• The centralised data platform must be user friendly, not a blocker: While the platform must 

have rules preventing incorrect data from being created or correlated, it must have an intuitive 

interface that makes it easy to do basic data entry. Too many limitations from the software or 

architecture can lead to frustration or rejection of the approach entirely. 

• Present the data and metadata in a structure familiar to the end-users: Utilisation of the end-

user terminology for metadata and creating saved use cases or views showing particular data in a 

structure that is representative of previous registers can enable implicit familiarity. 

• Not all users need the same access or familiarity: Almost all end-users will have data they 

should have read-only access to, or even no access at all to some data. While more familiarisation 

is required for those entering data or configuring parts of the database, read-only users simply 

require ease of access to the information critical to them. The familiarity required for this can be 

achieved with comparatively less effort, so familiarisation sessions to the differing user types 

should be specifically tailored.  

5.5 Digital & Data Systems Engineering in Practice 

The proposed D&DSE approach permits the team to make informed decisions, track changes, and 

maintain alignment across disciplines, ultimately supporting a more collaborative project environment. 

By providing visibility of live data to all stakeholders, D&DSE encourages shared ownership of project 

outcomes. It also enables interfacing contractors to work in the same environment and supports client–

contractor collaboration through shared workspaces. 
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While this kind of approach presents major benefits across the full scope of a project, one of the most 

significant opportunities is for the delivery of interface management, one of the largest contributors to 

infrastructure project risk. Welford et al. (2023) identified several categories which affect interface 

criticality [6]: 

• Impacts to delivery: considers the schedule impacts from the failure of an interface. 

• Impacts to system operation: considers the risk to additional interfacing systems due to a 

potential failure of an interface between two systems. 

• Impacts to safety: considers the safety hazards that emerge from an interface. 

• Compliance to standards: considers the implications of the multiple standards that apply to an 

interface system, and how these constrain the design of each system. 

• Asset Ownership: considers the responsible parties for the delivery of each system, as well as 

other stakeholders in the interface. 

• Complexity: considers of the range, type, and complexity of interface needs within an interface. 

A D&DSE framework is naturally aligned to addressing these criticality factors. Taking a unified 

approach to project data enables those involved in technical interface management to see the latest 

available information related to a given interface, enabling the Users to analyse the interrelated data 

across a project, which includes the tracing through the relevant information to understand each 

criticality factor.  

A simplified example framework for interface management is illustrated in Figure 3, which shows how 

interface teams could identify correlated information by tracing from a specific interface, through the 

relationships to other related data types. For example, to understand the impacts to delivery, the User 

can access a specific interface, see the lead & match systems, for which they can then see the 

milestone data, such as timing, for each system. Alternatively, impacts to safety can be assessed by 

looking at both the hazards specific to an interface, captured by an Interface Hazard Analysis, or 

hazards that have separately been identified against the correlated systems through other assessments 

such as Safety-in-Design, both within the same view. 

 

Figure 3: A basic data schema example for Interface Management, highlighting some data 

types, some of which may be managed in different digital systems. The ability to reflect this 

data in a centralised repository leads to great efficiencies in this function. 

When D&DSE is embedded across the team, the need for a large, centralised SE function is reduced. 

Instead, each team member contributes to SE outcomes through their own work, supported by a digital 

environment that ensures consistency and traceability. This distributed model improves efficiency, 

reduces duplication, and enhances the quality of SE outputs. 
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SE practitioners continue to play a critical role, but their focus shifts from documentation and compliance 

to enabling and maintaining the digital ecosystem. They become facilitators of good decision-making 

and risk identification, rather than gatekeepers of process. 

This approach is supported by both industry experience and academic research. Honour (2014) 

reported findings that suggested an investment of 15–20% of the development budget for a project 

toward SE activities to optimise project performance [2], however it would be impractical allocate this 

to SE practitioners; this naturally suggests the SE activities must be distributed. Similarly, King (2025) 

highlights the transformative potential of data-driven SE, noting that, “The proliferation of digital and 

data-driven technologies is fundamentally transforming the field of Systems Engineering... There is an 

urgent need for innovative approaches that seamlessly integrate these advancements into SE 

practices” [7]. 

These findings suggest that D&DSE can deliver significant benefits when implemented thoughtfully and 

supported by the right tools and culture. It offers a path forward for infrastructure projects seeking to 

improve performance without increasing overhead. 

5.6 Considerations for Centralising Project Data 

Centralising data a foundational concept of D&DSE, but it requires careful planning and execution. No 

two projects are the same, and the structure of the centralised environment must reflect the specific 

needs, scope, and complexity of the project. The effective application of D&DSE requires the 

complementary approaches of front-end loaded development to build a solid baseline, but with the 

flexibility to continue to adapt the data framework as the project needs evolve. 

In the same survey that identified a list of digital tools in use across infrastructure projects, respondents 

were asked to identify challenges faced by projects implementing multiple digital tools. Some of the 

prevailing themes included: 

• Fragmentation: Data is often siloed across multiple platforms, making it difficult to maintain a 

single source of truth, or unclear which source should be considered the source of truth. 

• Access Barriers: Licensing restrictions and lack of training limit access to critical tools and data. 

• Version Control Issues: Inconsistent document handling leads to confusion and rework. 

• Manual Processes: Reliance on disparate spreadsheets and registers increases the risk of errors. 

• Tool Overload: The proliferation of overlapping tools creates inefficiencies and confusion. 

These responses reinforce the need to improve the integration of digital tools to centralise project data 

in a user-friendly platform. However, while there is room for D&DSE to provide significant benefit to a 

project, it cannot be done without consideration of the broader project landscape. Each project has its 

own nuances; however, some general considerations include: 

• Scope of Integration: Will the centralised environment cover the full project lifecycle or only 

specific phases? What data is core, and what is supplementary? 

• Access and Permissions: Who needs access to what data, and what level of control should they 

have? How will changes be tracked and governed? 

• Interoperability: How will data be synchronised across different tools and platforms? What 

middleware or scripting is required to enable automated data exchange? 

• Governance: Who is responsible for maintaining the integrity of the data environment? How will 

updates, conflicts, and errors be managed? 

These considerations highlight the need for roles and skills that are not traditionally found in 

infrastructure delivery teams, such as system architecture and middleware development. However, the 

benefits of a well-structured data environment—improved collaboration, reduced rework, and better 

decision-making—justify the investment. 
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6 CONCLUSION 

Digital and Data Systems Engineering (D&DSE) offers a pragmatic and scalable evolution of traditional 

Systems Engineering (SE), tailored to the realities of modern infrastructure delivery. It addresses the 

persistent challenges of fragmented data, inaccessible tools, and siloed responsibilities by embedding 

SE principles across the project team and enabling them with accessible, centralised data 

environments. 

This paper has outlined how D&DSE reframes SE from a compliance-driven obligation to a decision 

support framework that empowers teams to make better, faster, and more informed decisions. It lowers 

the barrier to participation, distributes responsibility, and supports a more collaborative and transparent 

project environment. By focusing on the quality, accessibility, and timeliness of information, D&DSE 

enables project teams to reduce risk, improve traceability, and deliver greater value to stakeholders. 

The insights gathered from industry surveys and supported by academic research demonstrate that the 

benefits of D&DSE are both measurable and achievable. Projects that embrace this approach are better 

positioned to manage complexity, adapt to change, and continuously improve performance. 

To project leaders, the message is clear: Systems Engineering should not be confined to a specialist 

team or reduced to a checklist of deliverables. It must be embraced as a core function of project delivery; 

an integrated, data-driven approach that supports every decision made across the lifecycle of a project. 

Now is the time to shift the mindset. Use D&DSE to improve decision making and empower people to 

make decisions by giving them the best data they can have, at the right time, so they have the 

confidence to make the right call. 

D&DSE is not just a new way of working, it is a better way of delivering infrastructure. 
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