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Executive Summary
This report examines the introduction of the Scaled Agile Framework (SAFe) into a project within Leonardo UK’s Electro Optical division. The project forms part of the UK 6th Generation Fighter Programme (Tempest) and involves the integration of highly complex mechanical, electronic, software and control systems. Scaled Agile (SAFe )methods are being implemented by the company to address coordination difficulties, weak integration planning and inconsistent communication between disciplines.
The report explores the principles of Agile and SAFe, Systems Engineering, Model-Based Systems Engineering (MBSE) and Model-Based Design (MBD).
Several project challenges were identified, including poor version control of Interface Control Documents (ICDs), unclear mapping between requirements and design models, weak communication between work packages and insufficient long-term roadmap planning. 
The report evaluates the application of SAFe principles and supporting management theories, including servant leadership, transformational leadership, Forcefield Analysis and Vroom’s Expectancy Theory..
The findings suggest that the introduction of SAFe improved visibility of project goals, encouraged greater collaboration between disciplines. Practical improvements included restructuring meetings around coordination rather than status reporting, improving communication between teams and introducing clearer planning artefacts and roadmaps.
However, the report also concludes that SAFe is not a universal solution and may partially replicate traditional waterfall structures at higher project levels. 













Contents
Executive Summary	1
Introduction	3
What is Agile?	3
Why SAFe?	3
Why SAFe for Leonardo Electronics?	4
Systems Engineering	4
My Role	4
The V model	4
Model Based Systems Engineering (MBSE)	5
Model Based Design (MBD)	5
Project Problems	5
Applying SAFe and Management Methodologies	6
Release Train Engineer (RTE)	6
Forcefield Analysis	6
Leonardo Case Study	7
Main Findings	7
Conclusion	8
Bibliography	9














Introduction  

This report looks at the introduction of the Scaled Agile Framework (SAFe) into an existing engineering project. The project has been running for several years so had it’s own processes and ways of working. Some of the specialist teams used Agile methods to manage their individual work packages but the overall project goals were not managed in this way.
The company had chosen SAFe for all large projects as it addressed the failings of Agile to cope with large, complex projects.

What is Agile?
Agile is a methodology designed to address issues with large software projects where the customer doesn’t get benefits from the system until it is delivered in it’s final version. This can be years after the project was defined so it may no longer be fit for purpose or designed on a flawed understanding, with no opportunity for the customer to correct.
Agile aims to embed the concept of change into an organisation, making change management a part of the day to day behaviours. This enables innovation, the updating of ways of working/ systems and overcomes resistance to change.
Agile is based on a set of core principals (the manifesto) rather than a complex management structure such as Prince 2. It values the regular release of functionality to the customer as both a way to shorten lead times and an opportunity for the customer to provide feedback. This feedback is accepted and Agile anticipates a changing specification as the requirements are better understood or the need evolves.
Agile projects are decomposed into smaller tasks which are either sized to last around 2 weeks or a fixed number of work-hours. These tasks are pulled from the ‘backlog’ as the preceding task is complete. This simplifies resource allocation and progress monitoring.
This continuous delivery approach spawned the DevOps pipeline which utilises tools such as GitHub to facilitate collaboration between developers. Tests are performed automatically on new code before it is allowed to be incorporated in the existing product.
A key aspect of Agile is the use of introspection to identify what went well and what didn’t in the previous stage. These retrospectives allow the teams to adapt their ways of working to allow continuous improvement.
Agile had been adopted across many technical disciplines, beyond the original software scope. The Agile and DevOps services industry is estimated to be worth 12 Billion dollars in 2026.
Why SAFe?
SAFe was developed to support large, complex projects which typically last more than 6 months. This splits the project into 3 month Program Increments (PIs) which in turn have 4, 3 week iterations. Within these PIs or smaller iterations the teams organise their own work, either using conventional Agile or Waterfall methods.
SAFe allows the project to identify the main capabilities needed to deliver the project, these are split into features which can be completed within 3 months. If this is not possible then the Program Feature is used to describe the capability with sub features which define the smaller steps to complete.
All the identified features required to complete the project make the ‘Project Backlog’. Prior to the start of the next 3 month PI, the priority features are identified (dictated by importance or resource availability). This regular balancing of the work means there is agility to cope with changes or issues.
Why SAFe for Leonardo Electronics?
The Electro Optical teams for the UK 6th Generation Fighter Project (Tempest) works on highly complex systems which incorporate mechanical assemblies, motorised control, software, firmware and electronics. Each team is highly specialised but dependant on the work of the other disciplines. Having a tempo where the teams can synchronise their delivery to each other and ultimately the customer allows for effective allocation of resources. 
Material delays, resource limitations and redesigns are unavoidable. Tracking progress is difficult but essential, 3 month iterations allow progress to be baselined and mitigations put in place.
Systems Engineering
“Systems Engineering is a transdisciplinary and integrative approach to enable the successful realization, use, and retirement of engineered systems, using systems principles and concepts, and scientific, technological, and management methods.”.
Systems Engineering is widely used in aerospace and the automotive industry as the products tend to be a system of complex sub-systems.
My Role
My role is as a Principle Systems Engineer in the Electro Optical side of Leonardo UK’s Electronics site in Edinburgh. A systems engineer is responsible for the higher level engineering involved in delivering complex systems. This generally involves developing designs at an architectural level which satisfy the requirements. These logical functions are decomposed to packages of work that specialist teams can complete. As this work reaches maturity the systems engineer coordinates the integration of these sub-systems into a final product.
The V model
The V model illustrates the process where the problem is decomposed to low level components (going down the V) then integrated and tested as you return to the high level.
The V model describes a simplified ideal process, in reality prototyping, iterative design and trade studies are required. This means the project will move thorough the V model, modify the design or requirements and need to return to an earlier stage and repeat the process.


Figure 1: Systems Engineering V-Model
Model Based Systems Engineering (MBSE)
MBSE “uses formalized representations of systems, known as models, to support and facilitate the performance of Systems Engineering [SE] tasks”.
The aim of MBSE is give a standardised process and tools for an organisation to use. This is often facilitated by  the use of a particular software tool and modelling language (SysML and Cameo being popular). The advantage of this is that a project uses an agreed visual language and document set but it does introduce a training burden and somewhat ‘clunky’ toolset.
MBSE will typically cover the Requirements, Analysis and high level design stages in the V Model. 
Model Based Design (MBD)  
MBD  “is the practice of leveraging simulation to understand the behaviour of a to-be-constructed or existing physical system”. This uses modelling or CAD software such as SolidWorks or Simulink to simulate the behaviour of a design prior to a physical prototype being produced.
MBD is the natural progression from MBSE, taking the high level design and decomposing the overall functions into the sub components needed to accomplish the task.
Project Problems
The project I am working on did not have an agreed approach to the MBSE stage so the diagrams used were a mix of physical component, abstract behaviours and some temporal or state diagrams.
MBD was being used but as the MBSE stage was imprecise there was no clear mapping between system requirements and the overall vision for the project to the low-level MBD.
A particular problem was that the Interface Control Documents (ICD), which define the interactions between the sub-system components, were not subject to suitable version control. Version control is critical as it should mean all teams work to the correct model. If changes are needed then a process should ensure all stakeholders are informed. The lack of this meant the handover from Algorithms to Software resulted in elongated integration times due to the bugs introduced from working to different ICDs.
The Algorithms team had project management approval to be the source of the design description as they produced the Simulink models which fulfilled the majority of the functions. This only covered the underlying technical structure and resulted in poorly defined plans for the subsequent integration with processing hardware and physical systems.
Applying SAFe and Management Methodologies
Release Train Engineer (RTE)
I completed the SAFe RTE training as this aligned to the Work Package Management aspect of my role. The RTE is described as a ‘servant leader’, a concept popularised in an essay by Robert K. Greenleaf and inspired by the novel Journey to the East by Hermann Hesse. The story focuses on a servant on an expedition who performs the menial tasks but also raises the spirits of the group. When he leave the expedition fails.
Greenleaf’s essay from 1970 observes we are “beginning to learn …..to relate to one another in less coercive and more creatively supporting ways”. This philosophy has been embraced by tech organisations such as LG through to the US military.
It is particularly effective when providing leadership to teams consisting of more senior or experienced members (where no legitimate authority) and the goal is to facilitate their work.
The RTE is the servant leader and coach for the project planning, this involves:
Guides problem identification and decision-making
Creates an environment of mutual influence
Empathizes with others
Encourages the personal development of teams
Persuades rather than uses authority
Applies systems thinking
Supports the commitments made by the teams


Forcefield Analysis
Forcefield Analysis considers change to be the product of the imbalance of driving forces. The forces are divided into driving forces such as new markets or new personnel and restraining forces such as institutional inertia.
There are 3 stages to the change process:
Unfreeze driving & restraining forces
Introduce an imbalance by increasing driving or reducing restraining forces
Once change is achieved re-freeze forces
The forcefield model also aligns to the Lewin Three Step Change Process, where the organisation unfreezes to make change, changes then refreezes.
Although Agile aims for continuous improvement it still adheres to these models, change is still controlled. Retrospectives & Introspection critique current practices, a plan is made then the process is unfrozen while the plan is tested. If it is successful the organisation adopts the plan and re-freezes.

Leonardo Case Study
The project has been running for several years so there are ingrained practices and frustrations which could act as restraining forces if not manged appropriately. The company tends to recruit heavily during market booms, which in defence relates to global instability. These employees then tend to stay with the company due to it’s culture and benefits packages- being the only defence or aerospace company listed in the top 25 best places to work.
This means that traditionally a large part of the company had spent the majority of their careers with the company. This has changed in the last few years as people recruited in the 80’s & 90’s reach retirement.
The company also has popular apprenticeship and graduate schemes with good retainment rates. The downside of there policies is that there may be less exposure to other company ways of working or cultures than average.
The process to start the change to the SAFe method was begun around 6 months prior to me joining the company. This had been driven by the Project Engineering Lead (PEL) who was aware of the companies adoption of the methodology on other projects.
This took the form of instigating 3 month iterations and the use of feature pages (hosted on confluence) to look at the work near term work in detail.
Transactional leadership not possible as I didn’t have legitimate authority in either project experience or role. SAFe Relies on transformational leadership as the staff want the project to be successful and better run.
Vrooms Expectancy Theory of motivation fits the project well:
Expectancy: staff expect an outcome in exchange for the effort they put in. By project successes not being celebrated moral had slipped. SAFe has demonstrations of progress at 3 monthly intervals to help show progress and recognise efforts.
Instrumentality: employees expect reward for their efforts. The bonus structure is fixed across the company to a set percentage to salary. This means project success isn’t linked to financial rewards. As such the reward needs to be in personal recognition, job satisfaction or belief in the project.
Valence: people need their work to be valued. The project is a key national security task but a feeder for the larger project. As the main project gains pace people felt their works profile and utility reduce. This is not the case but some leadership demotivated employees by undermining it’s importance.

Main Findings
Clarifying the vision and sharing this helped teams align, built a sense of progress and direction and drove the project forward as it shared the current progress and identified what is possible.
Empathising with a team which was under resourced and always felt they were be behind allowed me to understand the issues and frustrations they faced. This was primarily due to it being the final stages of the project so they were at the point where overlooked issues and bugs surfaced. The scope of their core work often suffered from creep and they had to resolve issues which were outside of their niche and overstretched skillset.
Communication with teams outside of the Processing work package was poor, this was due to a general lack of resource but also that our progress was poorly understood so difficult to coordinate.
The quarterly planning meetings tended to become design meetings rather that alignment and planning meetings, this was a bug bear of the Engineering Manager but I could empathise and point out that this reflected a lack of cross-functional meetings where this should be done.
The SAFe model has 25% of the PI dedicated to finish tasks that have over-run, explore innovation which may help efficiency and planning the next PI. We do not follow this as we are late in the project and feel we can’t spare the time. This is true but I flagged that we can’t expect the planning to be perfect when the this period isn’t available.
We did not have a roadmap which showed how we get from the current PI to the final project delivery date. It was very challenging to produce this as it involved an in depth knowledge of all aspects of the project. The initial version of this now includes the milestone which we have to deliver to, the dependencies we have on hardware from other teams and lab setups etc. 
The weekly meeting was dreaded as it was used to track individual team progress, it gave some awareness but wasn’t a good use of rare collaboration time. I took the tracking of progress offline where I spoke to each to team individually. This also let me understand the issues they were facing, gave me a chance to ask  questions so I could understand the work and build a rapport.
The Weekly meetings then became a chance for coordination to happen and issues/ blockers to be addressed. I produced an agenda prior to the meeting with items the teams wanted to raise. This made the meetings flow better, issues which needed further discussion were moved to breakouts to stop the rabbit holes which weren’t useful to the majority.
Conclusion 
Agile and SAFe aren’t perfect, they were designed for a particular use (software) and have been evangelically adopted to projects they aren’t ideal for. SAFe seems to be compensating for this by applying a Waterfall model with Agile only at the lowest, 3 month PI level ( though it doesn’t acknowledge this). This is useful as it means you don’t have to organise your own schedule- just follow the ceremonies and adapt them as needed.
It incorporates a huge range of existing management ideas, it is not truly novel but is good for pulling these together into a integrated method ( though does suffer from corporate speak and charging large fees for what is arguably common sense).
It has been useful as a frame work to address the cultural and process issues. An interesting aspect of SAFe is that it expects you to modify the process to suit your needs, this allow you to pick and choose the tools which suit. These ceremonies and methods can be tried and adopted if they offer benefit.
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