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Summary

The GLRDS Cluster has identified the importance of supporting companies, particularly 
SMEs, within the defence and security supply chain to deliver defence capabilities to 
enhance national security. The cluster commissioned the use of the Institute for 
Manufacturing’s (IfM) Shoestring Hackathon approach to explore how to improve SME 
productivity via digitalisation. The hackathon took place on 11 June 2024, with 19 attendees 
from the GLRDS Cluster. 
 
The objectives of the hackathon were to support networking, introduce low-cost 
digitalisation, build digital knowledge and confidence and lay the foundations for delivering 
a future technical hackathon. As part of this hackathon, attendees identified potential digital 
solutions areas. Participants were split into groups and guided through the development of 
a specification for a low-cost digital solution.  
 
Five different teams developed five specifications for solutions. The two solution 
specifications ranked highest by participants were: 

1. Bootstrap – A digital solution for supporting training and training management.  
2. Anomaly Analysis – A digital solution for identifying anomalies in operation and 

triggering a recording of the process dashboard. 
 

Optional next steps for developing these solutions are outlined in more detail at the end of 
this report. These could include the following activities: 

• A hackathon using GLRDSC members  

• A hackathon using local students.  

• Multiple shorter solution development and training sessions  

Introduction: 
This report summarises some key outputs from the Shoestring Hackathon, based on 
research from the Digital Manufacturing on a Shoestring programme. The report is divided 
into sections reflecting the hackathon’s key activities. The key activities are also shown in 
Figure 1. 
 

1. Digital needs awareness workshop  

2. Solution areas chosen by groups 

3. Key improvements and challenges expected 

4. Specified solutions 

5. Summary and conclusion 
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Figure 1 - Diagram showing the hackathon and the five key sections 

This report is intended for Greater Lincolnshire Defence & Security Cluster (GLDSC) 
leadership. It focuses on the overall outputs from the hackathon and does not identify 
individual participants or organisations. Where possible, the outputs are compared to 
outputs of research conducted by Shoestring with other secotrs. An overview of the parts of 
the hackathon are shown below.  

 

Hackathon Aims 
The aims of the hackathon were determined through discussions and meetings with 
members of the GLDSC. 

• Networking: Facilitate collaboration and innovation between companies  

• Digitalisation: Identify and prioritise potential low-cost digital solutions areas. 

• Upskilling: Build digital knowledge and confidence in the companies attending 

• Foundations: to lay the foundations for delivering a future technical-focused 
hackathon. 

These aims are reviewed and discussed further in the report’s final section. 

 

Hackathon Participants  
The participants from the hackathon were from a range of businesses, including 
manufacturers, consultants, system security experts and members of the RAF. Participants 
were asked to approach the hackathon from one of four perspectives: 

• Their company 

• A specific client or customer 

• A specific partner 

• Another organisation they work with 
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Part 1: Digital Needs Awareness  
This section of the hackathon focused on identifying key business priorities and constraints 
among participants and key digital solution areas they would like to focus on. The two pie 
charts below (Figure 2 and 3) show the number one priority and constraint of businesses 
participating in the hackathon. 

 

It was clear that quality is a key priority for 
attendees. This is likely because of the drive for 
high-quality equipment and work in the 
defence industry. 

Quality has been featured in workshops with 
other sectors, but not as prominently. Price 
and Agility are also priorities commonly seen 
as companies try to respond to changes in the 
world and deal with inflation. 

 

 

Participants noted that a key constraint 
was people and information. This may 
reflect the fact that the attendees 
came to the workshop to learn these 
skills. Cash flow and supply chain were 
also featured, with multiple 
participants choosing this as their main 
constraint. 

From these constraints and priorities, 

participants selected key digital solution areas. The top solutions selected as a priority are 

shown in the bar chart in Figure 4 below. Where areas have the same number of priority 

votes, votes indicating an interest in the solution area were used for secondary rankings. 

The top three solution areas were:  

1. Job tracking 

2. Inventory Management  

3. Quality Inspection 

Figure 2 – Most important business priorities selected 

Figure 3 - Most relevant business constraints selected 

Figure 3 – Most important business constraints selected 



5 

 

 

Comparison to other sectors 

Results from previous workshops and events have been compiled to show the top ten 
solution areas for different sectors. More information on these results can be found in 
Appendix A and references [1], [2], [3]. Table 1 below compares the hackathon and other 
sector-specific results with green highlighting where a similar solution area is seen in 
another sector’s top ten. Many of the top ten chosen in this workshop are also seen in 
manufacturing sectors, which is expected given the workshop’s focus and the fact that many 
participants are from manufacturing companies. The two new areas not seen in other 
sector’s top ten were Quality Data Capture and Goods in Management. 

 

  

Figure 4 - Top ten digital solution areas selected by participants 
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Table 1 - Top ten solution areas from the hackathon and previous Shoestring research with other sectors. Green boxes 
highlight where a solution area appeared in the top 10 of this hackathon and other sectors. 

Top Solution areas 

Rank This event (Defence) Manufacturing Construction Logistics 

1 Job tracking Job tracking 

Issue reporting and 
change 
management 
support 

Monitoring and 
reporting process 
times 

2 Inventory management 
Issue reporting and 
change management 
support 

Digital instructions Costing Support 

3 Quality inspection Digital instructions Process monitoring 
Monitoring of 
vehicle utilisation  

4 Digital job cards Capacity monitoring Quality inspection Job Tracking 

5 Quality data capture Demand reporting Scheduling Support 

Identification of 
products to be 
stored close to 
dispatch 

6 Disruption monitoring 
Internal lead time 
monitoring 

Project 
management 
support 

Worker notifications 
system 

7 Goods in management Operations simulation 
Automated 
completeness 
checking 

Monitoring 
unloading times  

8 
Project management 
support 

Disruption monitoring 
Employee training 
management 

Inventory 
monitoring  

9 Capacity monitoring Digital job cards Digital job cards Process monitoring  

10 
Issue reporting and 
change management 
support 

Process monitoring 
Scheduling 
visualisation   

Employee training 
management  

 

Part 2: Solution Areas Chosen by 
Groups 
The top ten solution areas were the foundation for this next hackathon stage. Participants 
selected a solution area from the top ten as a focus for their specifications. Five groups were 
formed from the participants, with three to four members in each team. The five solution 
areas of focus that the groups chose are shown below.  

 

 

 Job Tracking Issue Reporting 

Job Tracking 
Digital Job Cards 

(Instructions) 
Disruption 
Monitoring 
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Part 3: Key Improvements and 
Challenges Expected 
Each attendee worked individually on their chosen solution area and the specific solution 
they had identified. The potential benefits of their solution and challenges were identified 
and scored from 0 (no improvement expected) to 5 (significant benefit expected). The top 
three expected benefits and challenges were identified by averaging all the scores assigned 
by participants. Figure 5 shows the top three potential benefits, while Figure 6 shows the 
expected challenges.  

 

Tables 2 and 3 show the top five expected benefits and challenges selected in this 
hackathon and the results from previous workshops in the manufacturing, logistics, and 
construction sectors. It should be noted that these scores do not account for the fact that 
participants were evaluating different solutions and solution areas. Areas in green in Tables 
2 and 3 highlight potential benefits and challenges highlighted in this hackathon and other 
sectors. 

 

Expected Challenges 

 
  

1st  
Integration 
(internal & 
external) 

2nd  
Disruptiveness 

of 
implementation 

3rd  
Approval and 
certifications 

1st  
Improve 

production 
planning 
efficiency 

2nd  
Increase process 

operating 
efficiency 

3rd  
Improve 

delivery and 
service 

performance 

 

Potential Benefits 

 
 

Figure 5 - Top three expected benefits from the solutions. 

Figure 6 - Top three expected benefits from the solutions. 
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Table 2 - Top five potential benefits participants expected from their solution. The top five selections from previous 
Shoestring research with other sectors are also shown. Green boxes highlight where a benefit was selected in other sectors. 

Top 5 potential benefits  

Rank This event (Defence) Manufacturing Construction Logistics 

1 
Improve production 
planning efficiency 

Reduce inventory 
Increase output 
capacity 

Improve delivery 
and service 
performance 

2 
Increase process 
operating efficiency 

Improve delivery and 
service performance 

Improve delivery 
and service 
performance 

Increase customer 
satisfaction 

3 
Improve delivery and 
service performance 

Increase worker 
satisfaction 

Increase worker 
satisfaction 

Improve production 
planning efficiency 

4 
Improve speed and ability 
to introduce new 
products 

Improve production 
planning efficiency 

Improve production 
planning efficiency 

Increase worker 
satisfaction 

5 
Increase customer 
satisfaction 

Increase customer 
satisfaction 

Increase customer 
satisfaction 

Increase output 
capacity 

 

Table 3 - Top five potential challenges participants expected from their solution. The top five selections from previous 
Shoestring research with other sectors are also shown. Green boxes highlight where a challenge was selected in other 
sectors. 

Top 5 expected challenges 

Rank This event (Defence) Manufacturing Construction Logistics 

1 Data security Project resourcing 
Integration (internal 
& external) 

Project resourcing 

2 
Integration (internal & 
external) 

Integration (internal & 
external) 

Data availability 
Cross-functional 
usage 

3 
Approval and 
certifications 

Data availability Data security 
Integration (internal 
& external) 

4 
Disruptiveness of 
implementation 

Current understanding 
of the process 

Project resourcing 
Current 
understanding of 
the process 

5 Data availability 
Disruptiveness of 
implementation 

Current 
understanding of 
the process 

Disruptiveness of 
implementation 

 

Similarities in potential benefits expected 

Participants rated Improved production planning efficiency, Improved delivery service 
performance, and Increased customer satisfaction in the top five potential benefits of the 
digital solution. These are all seen in the top five of the manufacturing, construction, and 
logistics sectors.   

Differences in potential benefits expected 

Key differences between participants’ expected benefits in this hackathon and those of 
other sectors included improved speed, the ability to introduce new products, and increased 
process operating efficiency. Other sectors indicated increased work satisfaction as one of 
the top five potential benefits they would like to see, but this is not seen in this hackathon.  
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Similarities in expected challenges 

Four of the top five challenges of implementing the digital solution chosen are seen in other 
sectors. These include Data Security, Integration, Disruptiveness of Implementation and 
Data Availability. This is to be expected because these are common factors impeding digital 
solution adoption in many industries. 

Differences in expected challenges 

Project resourcing was ranked higher in other sectors than by participants. This could 
indicate that participants felt the defence sector had sufficient resources to facilitate the 
introduction of new digital solutions. Approval and certification were noted as an expected 
challenge not seen in any other sector. Another difference to note was that data security 
was noted as a bigger challenge by participants in the hackathon than in other sectors. This 
likely reflects the greater need for certification and security of new products and technology 
in the defence sectors. 

 

Part 4: Specified Solutions 
Within each group, from the scored individual specific solutions, a final solution was chosen 
to specify in detail using the Shoestring process. Participants were guided through six key 
sections of the specification. 

1. User Stories  
2. Inputs  
3. Outputs  
4. Deployment Requirements  
5. Risks and Concerns  
6. Possible Technology 

Specifications were compiled into posters presented to other participants on the day. The 
five final specifications are replicated and shown in the following pages. 

 

  



10 

 

 



11 

 

 



12 

 

 



13 

 

 



14 

 

  



15 

 

Part 5: Summary  
For each aim of the hackathon, a summary is provided highlighting how and where this was 

achieved. 

Networking 
Participants were given the opportunity to mix with other attendees, GLRDS staff and 

University of Cambridge researchers during the breaks and lunch. However, networking was 

primarily achieved by mixing groups of participants during the hackathon activities. Every 

team was set up of at least two different businesses, allowing them to share their 

experiences and challenges and exposing them to new ideas from other organisations. Some 

attendees left over the day due to other commitments. 

Digitalisation 
Teams were guided through the process of specifying a digital solution. This gave each 

participant and team a greater awareness of the considerations to consider when 

implementing digital solutions and a framework to use in their own businesses. An 

awareness of digital technologies was reinforced with demonstrations of existing solutions 

and descriptions of what these solutions are.  

Upskilling 
Participants gained skills in specifying a digital solution and knowledge of existing low-cost 

technologies companies can use. Those attendees who engaged fully with the day gained 

the most benefit here. Further digital and technical skills could be obtained with a future 

technical hackathon.  

Foundations. 
Specifications for five possible digital solutions were created. These could be taken further 

in future workshops. However, focusing on just the top two solutions may produce better 

results. In this case, the top two solutions that could be focused on in a future hackathon 

would be: 

1. Bootstrap – a solution for digital instructions and mentoring 

2. Anomaly Analysis – a solution that enhances failure diagnostics 

Next steps  
A post-event review meeting was conducted to review the feedback from participants and 
discuss possible next steps. Initially, this report and accompanying data will be distributed to 
the GLRDSC board. They will decide how best to distribute or share it with members.  

A possible next step would be to proceed with the top two solution designs and run a 
technical hackathon to develop these solutions. It was clear from the feedback that there 
was an expectation of a more technical-focused hackathon rather than a conceptual one. 
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Participants would break into teams and work on developing a solution based on the initial 
specification posters. The top two solutions selected by participants were: 

1. Bootstrap – A digital solution for supporting training and training management.  
2. Anomaly Analysis – A digital solution for identifying anomalies in operation and 

triggering a recording of the process.  

A technical-based hackathon could use one (or a combination of) the following formats, 
with teams selecting one of the solutions to work on further. This could be with or without 
Shoestring and IfM support. 

1. A hackathon using GLRDSC members - A two-day event drawing on GLRDSC 
members who would build on the existing design and develop a working solution. 
This could draw on existing technical skills in the group. Teams could be formed 
before the event to ensure a distribution of experience and skills among groups. This 
would require some grouping based on evaluations of participants’ skills. 

2. A hackathon using local students – A two-day event using university students 
(possibly at the University of Lincoln). GLRDSC members could be added to each 
team to provide sector advice and expertise. Drawing on students in engineering and 
computer science subjects could ensure that there is a wide range of technical skills. 
Shoestring has organised and run these types of hackathons previously. 

3. Multiple smaller solution development and training sessions – To help develop 
technical skills within GLRDSC, the hackathon could be split into a longer series of 
technical classes where teams meet online for several sessions designed to build 
technical skills. These sessions could focus on explaining and training participants to 
use the core open-source tools used by Shoestring. Teams could begin the 
development of their solution online with a final hackathon day to build and 
integrate the solution and present it.  

Looking at the expected challenges highlighted by the participants, we see that “data 
security” and “approval and certifications” are key barriers that are not seen to the same 
extent as in other sectors. This was also highlighted in our conversations with the 
participants. This could hinder the technical outcome of any hackathon. These challenges 
could be explored further as: 

1. Facilitated workshops – These could be facilitated by participants sharing their 
experiences with integrating new digital technologies, including barriers, failures, 
and solutions. These workshops could draw out key best practices or potential 
pitfalls regarding digital solution adoption from within the cluster. Sharing these 
findings could help improve the cluster’s productivity and digital awareness.  

2. Joint future research – Issues of security and certification have come up in many 
other sectors and are a key and growing problem. GLRDSC, University of Cambridge 
and IfM Engage could partner to set up a research program to look at this. This could 
seek support from government funding bodies such as Made Smarter or Innovate 
UK. Examples of previous similar projects include Made Smarter Connected 
Factories, in which we have participated. 

Please feel free to contact us if you would like to discuss any of these next steps.  
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Appendix A: Previous Results 
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Monitoring and reporting on containers’ unloading time in 
own facilities

Digital support for cost estimation in the warehouse service
(Aimed at customer billing)

Monitoring and reporting on vehicle productivity
(Vans/Lorries)

Order tracking in the warehouse (location & status)

Digital support for the identification of products to be stored
closer to the point of dispatch

Real-time notification of new tasks to warehouse operatives

Monitoring and reporting on truck unloading time at 
customers’ facilities

Digital support for Inventory verification (stock taking)

Monitoring and reporting on cargo collection time from ports

Digital methods for training drivers (Vans/Lorries)

Top 10 priority solutions Logistics 

Priority Nice to have
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Unified change management and issue reporting
between design and construction operations

Digitised work instructions and assembly procedures

Process monitoring

Automated quality inspection

Construction scheduling

Project management system (track the status of project
ie.schedule time, cost )

Automated completeness checking

Digitised employee training

Digital job cards

Display of construction schedule/work plan

4D virtual project planning (3D rendering)

Simulation of tools and processes for virtual process
planning

Automated generation of basic CNC code

Internal lead time monitoring

On-site and off-site top digital solutions Construction

Must have Nice to have


