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1. [bookmark: _Toc125297076]Innovation Overview
1.1. [bookmark: _Toc125297077]Organisation Introduction 
Registered in 1967 and based in the UK, Frontier Medical Group (FMG) is a Private Limited Company manufacturing and supplying high-quality, cost-effective medical devices. FMG designs, manufactures and sells trusted brands in the UK and broader international markets via a direct sales team in the UK, USA and Germany and utilises a network of territory-specific distributors in selected other countries.
It comprises around 85 employees, and the corporate structure includes a Skin and Wound Care division, realising a turnover of c.£15m with gross profits of c.£10m.
1.2. [bookmark: _Toc125297078]Product Portfolio
FMG products have a range of applications and cover all healthcare localities, allowing access to different budgets of the healthcare economy. It benefits from a portfolio effect and is a platform for future product launches.
	Skin and Wound Care

	Pressure Ulcer Prevention

	Repose®
	Static Air devices are used for the prevention and treatment of pressure ulcers.

	Dermisplus® Prevent
	Pressure redistribution pads.

	Patient Turning Systems

	Toto® Lateral Turning System
	Automated patient turning system.

Acquired in FY17.


[bookmark: _Ref11264610][bookmark: _Toc2683218][bookmark: _Toc125297102]Figure 1 - Portfolio Overview
1.3. [bookmark: _Toc125297079]Competitive Landscape
FMG's portfolio operates within a UK c.£150m pressure area care market, which is highly regulated and competitive. Barriers to entry are high, including accessing tendered channels, scale, clinical efficacy and customer influence, Appendix 1-1 – Porter's Five Forces. Its products are differentiated through high-quality customer services, cost-effectiveness, high levels of clinical efficacy and existing intellectual property for the Toto® brand. Recent advancements in in-house manufacturing have also enhanced FMG's competitive positioning. 

1.4. [bookmark: _Ref125209902][bookmark: _Toc125297080]Toto Lateral Turning System
This report will focus on Toto, which entered the market in 2011 and into FMG's portfolio via an acquisition during FY17. 

International best practice guidance recommends that bedbound patients at risk of developing pressure ulcers are frequently repositioned to off-load pressure from vulnerable areas (European Pressure Ulcer Advisory Panel, National Pressure Injury Advisory Panel and Pan Pacific Pressure Injury Alliance, 2019). Manual patient turning is widely accepted as the standard of care, requiring two or more trained healthcare professionals to reposition patients to a 30-degree angle every two to four hours, this is accomplished by using various equipment and supports. This manual turning process poses several patient risks resulting from being manhandled, staff injury through incorrect or repeated episodes of manual handling and ongoing resource constraints within healthcare environments that can prevent or reduce the frequency of this process from occurring. Automated devices can relieve this duty from healthcare staff. Toto is one such device. 

Toto is a mattress-sized turning platform automatically turning patients at user-defined/prescribed intervals. Placed between the mattress and the bedframe, Toto tilts patients to 30 degrees smoothly and consistently left and right using inflatable air cells contained within the platform. Patients are fully supported from head to toe while the system is in use (Lahmann, 2021). Turning occurs during the day and night, providing effective pressure redistribution and pressure ulcer prevention.

2. [bookmark: _Ref124610017][bookmark: _Toc125297081]Innovation Drivers
During the acquisition of Toto, several problems and opportunities were identified during the technical and commercial due diligence phases that would need to be addressed early in FMG’s ownership. It was concluded that while the technological solution could be better executed, and rectifying those would be costly, the significant challenges facing healthcare within the intended use area were substantial. In addition, the technology acquisition provided much-needed portfolio diversification. Up to this point, FMG relied on one brand for >90% of revenue, and of that, FMG relied on a few large customers. A Pareto analysis (80:20 rule) exposed the risk. The loss of one or two of these large accounts would devastate revenues, impact cash flows and EBITDA and likely result in the loss of jobs.

The acquisition occurred during the fifth year of FMG's private equity (PE) ownership, and they were imminently looking to realise their investment with the further sale of FMG. Toto's development was to become an example of organisational competence in developing and launching new products for any potential new owner.

A summary of secondary innovation drivers included; product upgrades, intellectual property, design for manufacture improvements, regulatory concerns (in general and changes to EU and UK law surrounding medical devices), BREXIT and branding. Addressing these should reinforce the primary drivers of increasing revenues and profitability, portfolio diversification and enhancing organisational shareholder value.

2.1. [bookmark: _Ref124676077][bookmark: _Toc125297082]Increase Revenues and Profitability
It became clear that Toto was only being profitably sold in the UK via the seller's small and unskilled sales team. Leveraging FMG's platform allowed existing markets to be further developed and penetrated via a market penetration strategy and export markets to be exploited via a market development strategy (Ansoff, 1965). 

An internal focus on improving manufacturing and logistics methods would aim to improve profitability. Prices were also increased after a pricing sensitivity analysis was conducted (Kotler et al., 2016).

2.2. [bookmark: _Toc125297083]Product Enhancement
Product development focussed on the two primary components of the system; 
i. Control Unit - Sustaining innovation by modernising the existing design and bringing it up to date. Achieved by designing-out aged analogue functions and replacing them with digital upgrades. 
ii. Turning platform - Explore opportunities for disruptive innovation (Satell, 2017). Concentrating on improvements in efficacy, weight reduction and general usability through user-centred design.

2.3. [bookmark: _Toc125297084]Put The 'Frontier Stamp' On It
As an acquisition, product design was determined by its previous owner and did not reflect Frontier branding. Product upgrades should also reflect FMG's brand as a provider of quality healthcare products.

2.4. [bookmark: _Ref124531462][bookmark: _Toc125297085]Continuous Improvement and Design for Manufacture
Assembly of Toto was manual and labour intensive, using aged techniques for electronic assembly and mechanical fixings. While functional, the process was prone to high levels of non-conformities identified during routine patrol and finished goods inspections from the quality team.

2.5. [bookmark: _Toc125297086]Obtain New Intellectual Property
While Toto had existing patent protection, it was essential to maintain or obtain any product-centric competitive advantages. Any new product enhancements and innovations must be explored to identify the feasibility of patent protection, thereby increasing the business's overall value and competitive defensibility.

3. [bookmark: _Toc125297087]Barriers and Risks
3.1. [bookmark: _Ref124609772][bookmark: _Toc125297088]External
NHS purchasing processes are long, arduous and complicated, requiring multi-disciplinary teams to evaluate potential purchases for cost-effectiveness and clinical efficacy thoroughly. Figure 2 - NHS Product Selection Criteria below highlights the key purchasing criteria used within the NHS. Identifying these areas helped to define the project scope and areas of focus.
Order Winner
Order Qualifier
Important to Some
Important to All
Ease of Use
Price
Clinical Efficacy
Reuse Rates
Clinical Efficacy
Stock Availability
Reuse Rates
Brand Reputation
Ease of Maintenance
Service & Support
Product Selection Criteria



















[bookmark: _Ref124003900][bookmark: _Toc125297103]Figure 2 - NHS Product Selection Criteria


The healthcare economy continues to evolve rapidly, requiring FMG to challenge itself on its core business models, customer expectations and experiences (Reddy, Kurdziel and Sanfilippo, 2019). Increasingly, healthcare consumers are exerting their demands and expect to be treated in the same way they are accustomed to in their daily interactions with retailers (Kenny Paul and Hogan, 2014).

Automated lateral turning has not yet become the gold standard for turning patients. An inferior product solution would result in clinicians returning to the manual turning norm described in 1.4. This threat of substitution, as described in Appendix 1, posed a risk to the product's success.

3.2. [bookmark: _Ref124609214][bookmark: _Ref124609236][bookmark: _Toc125297089]Internal
FMG has a history of a top-down, bureaucratic business structure where change management activities were not collaborative, suffering on occasion from HiPPO syndrome (Kaushik, 2006), and has an over-reliance on key stakeholders and their expertise. A side effect of this syndrome is poor organisational engagement during change projects. 

New product development and innovation are seen solely as the responsibility of the technical and research and development teams. Commercial operating models conform to historical and traditional ways of working with the NHS that have a long and arduous process, as outlined in 3.1. Organisational collaboration and participation must occur to maximise employee engagement and increase the chances of change management process success (Balogun and Hope Hailey, 2008).

4. [bookmark: _Toc125297090]Key Determinants
It was identified that a multi-disciplinary team would be essential to ensure the success of the project. A project sponsor was assigned, helping the organisation to understand the project priority, while employees and managers formed the bulk of the project group. This team executed the actions identified, determining timelines and costs and reporting to senior managers. Importantly, they also established Key Performance Indicators and critical success factors to demonstrate project progress and used them as a catalyst to escalate any issues.

Identification of the appropriate external partners was critical. One of the early tasks was distributing a Request For Information (RFI) to potential partners. These were then evaluated based on requirements determined by external factors, such as ISO standards and internal specifications. An evaluation matrix was used to aid with the decision-making.

5. [bookmark: _Toc125297091]Development Processes and Technologies 
FMG manages all product development projects via a stage gate process (Cooper and Edgett, 2008), where the core team performs cross-functional tasks in each stage before obtaining management approval to proceed to the next stage (Trott, 2021).

In order to obtain the correct inputs, defining the problem (Satell, 2017) was achieved by getting extensive feedback from the target user groups via direct and indirect methods, including interviews and focus groups and examining published literature and relevant clinical evidence. Post Market Surveillance (PMS) data was also analysed to highlight any areas of concern about the use of the old device.

FMG possessed the necessary skills and technologies to prototype and develop pre-production samples for the turning platform but relied on the selected Original Equipment Manufacturer (OEM) to prototype and develop the control unit. This is further explored in 6.

6. [bookmark: _Ref125212061][bookmark: _Toc125297092]External Resources and its Management
Due to the issue outlined in 2.4 and a lack of internal competence with electronic system design, external help was sought via an OEM. They were appointed to design, develop, prototype, test, and conduct verification and validation work described in the product requirements specification. Once complete, they were to facilitate the regulatory testing via the Underwriters Laboratories (UL) to demonstrate compliance with international standards.

In parallel, FMG design engineers redesigned the turning platform. This development was also subject to regulatory restrictions. External test houses were sought to establish fire resistance, durability testing and safe working loads. Internally, in-vitro testing established product efficacy (did it fulfil its intended use?). Once verified, further validation occurred externally via pre-launch clinical studies in several Welsh National Health Service (NHS) environments.

All project elements were managed via the core project team. The project leader reported to the project sponsor and senior management team.

7. [bookmark: _Toc125297093]Management Overview
The product development was core to the diversification of the portfolio, which was critical to the organisation's strategy, as described in 2.1. Therefore, there was a high degree of executive interest in the success of the development.

Project update meetings were regularly held to discuss project health and review agreed KPIs. In addition, stage gate meetings consolidated all previous actions and concluded their outcomes. It also outlined all actions and challenges that could be faced during the next stage gate and thoughts on mitigations. FMG utilises a Suitable, Acceptable and Feasible (SAF)  assessment method (Johnson et al., 2017) to assess whether or not the strategy or solution fits with the project scope, remains aligned with the strategy and predicts whether or not it will be successful.

8. [bookmark: _Ref124609507][bookmark: _Ref124610277][bookmark: _Ref124794514][bookmark: _Toc125297094]The Extent the Innovation Process represented Best Practise
FMG is often guilty of a 'seeing first' (Kotler et al., 2016) approach to customer demands and competitor responses; this frequently results in working on multiple parallel projects, often leaving the business overstretched, task-oriented, not customer focussed and confused about strategic objectives. While following company development procedures and regulatory considerations, this product development project missed the opportunity to explore all the areas of possible innovation and instead focussed on one area – the product. It also failed to fully explore any latent market or user needs via market observation studies such as ethnography and instead relied on direct input from a few key customers, which will be further explored in 8.1.
 
Published literature offers a wide array of best practices. Several also offer guides, such as a 28-day plan (Anthony, 2011) or a series of tools or recommendations to follow (Trott, 2021). They loosely follow organisational readiness and strategy, structural preparedness such as competencies and processes and attitudes and culture towards change and innovation. Reviewing these makes it possible to see areas that FMG can improve upon for future innovation projects.

8.1. [bookmark: _Toc125297095]Innovating the Business Model – Organisational Considerations
Business leaders discussed that at commercialisation, FMG would focus on existing customers first, believing that as they had already adopted the initial technology, they would be more open, with high conversion rates, faster than acquiring new customers. This is a reasonable conclusion knowing that the cost of new customer acquisition can be ten times greater than that of customer retention, and enhancing total customer lifetime value is significantly more profitable (West, Ford and Ibrahim, 2015). The oversight is that there was only a small number of loyal customers. There just wasn't a big enough base to obtain the desired returns.
FMG must look to innovate its business model to overcome the barriers described in 3.1, considering market development strategies (Ansoff, 1965) and utilising a range of business model innovations to maintain a competitive advantage (McKelvey, 2020).
8.2. [bookmark: _Toc125297096]Perfect or Good Enough? – Process Considerations
The stage gate system within FMG is rigid and precise, ensuring that key internal hurdles are met before progress to the next gate is approved. In addition, the attitude to risk and the organisation's success at risk mitigation can stifle innovation opportunities; the result is that the final product must be perfect. 
Best practice suggests that the minimum viable product (Bachall, 2019) is enough to get true market feedback and use this to develop iterations further; this adds to the sustaining innovation plan for the primary disruptive innovation. This approach also helps the company to pivot to plans B or C sooner if the primary model is wrong.
8.3. [bookmark: _Toc125297097]The Suck of the Core – Process Considerations
The appetite to develop new competencies is low. A cultural hangover is that of 'we'll build it ourselves'. This is evident in many departments across FMG. It also means that FMG wants new products or processes to conform to current practices – this is the way we've always done it. The problem is adoption, traction and making it stick (Weber, Phillips and Phillips, 2016). Whilst initially adoption seems good, teams slowly revert to processes that were agreed to be needing improvement. Good project management and stakeholder alignment are crucial, and FMG would benefit from more inclusive change management programs and avoid the pitfalls of HiPPO syndrome, as described in 3.2.
8.4. [bookmark: _Ref125215057][bookmark: _Toc125297098]Has the Customer Asked for This? – Cultural Considerations
On the surface, this seems like a perfectly appropriate question – it implies customer centricity and assumes that customers know what they want. The scope was defined as a pre-determined set of upgrades with no room for deviation. While being customer-centric, FMG did not define the perfect problem at the start of this project (Satell, 2017) and did not look for any compensating behaviours (Anthony, 2011) as an opportunity for disruptive innovation.
FMG consciously listens to its best customers and focuses on its investments in innovations that align with them; this tends to be in the domain of sustaining innovation, and FMG does not easily commit to disruptive technologies. Resources tend to be assigned to projects that customers have asked for, which can stifle innovation opportunities.

Early in the project, during the concept development stage, several innovative technology ideas were discussed that leaders dismissed without fully understanding the benefits. This follows the notion that new ideas can die three times before enough validation is done and organisations 'get it' (Bachall, 2019). The fault here is a lack of persistence from Research and Development leaders who didn't use those ideas to create a sustaining innovation pipeline (Tidd and Bessant, 2020).

9. [bookmark: _Toc125297099]Critique of the Innovation Process, with an Evaluation of Success
The product development process went well, with the project achieving all the objectives described in 2. All critical success factors were achieved, and due to good risk management, no significant events derailed the project. On the surface, the project was a success. Commercially, the phase-in phase-out (PIPO) from old to new technology happened smoothly. Internally, the wider organisation was well communicated with and trained, providing positive feedback on the improved production processes. Externally, customer feedback was that they were delighted with the upgrades. Ongoing post-market surveillance reported low defects, 7.6 product complaints per 1000 units sold, and Net Promoter Scores® (NPS®) as a positive indicator of customer satisfaction. 
An examination of commercial results outlined in Figure 3 - Toto Sales Performance, demonstrates that there has only been a 1% compound annual growth rate in volume sold in the UK (CAGR) since acquisition. These results do not echo the success of the project.
[image: ]
[bookmark: _Ref124678653][bookmark: _Toc125297104]Figure 3 - Toto Sales Performance
When investigating why one explanation relates to the circumstances described in 3.2, new product development is seen as the Research and Development department's responsibility and can suffer from a lack of engagement from other departments, specifically commercial and marketing. While design transfer from the project into value propositions was successful, not enough time and attention were taken to fully explore all available areas for potential innovation as described in 8, i.e., the perception that innovation can only come from the product and nowhere else and the new product must fit in and conform with cultural norms within the business when trading with the NHS.
Examples of best practices explored in section 8 highlight areas that FMG missed. FMG did not explore innovations in business models, new capabilities or marketing communications to ensure the success of the product development. The idea of creating an Innovation Stack (McKelvey, 2020) or using tools such as the Business Model Canvas (Satell, 2017) would have focussed the business to explore further points of differentiation outside of the domain of the product, increasing Toto's sustainable competitive advantage (SCA's) (Srivastava, Franklin and Martinette, 2013) and making the organisation more defensible from competitive threat.
Innovation involves taking risks and breaking the rules, and FMG is not particularly good at that. FMG is good at making rules and minimising risks typical of established organisations (Christensen, 1997). 
A cultural change in organisational mindset to best practice frameworks, outlined in 8, is required to avoid recurrence.
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11. [bookmark: _Ref11262561][bookmark: _Ref11262571][bookmark: _Toc125297101]Appendices
	[bookmark: _External_Analysis]Porters Five Forces
	Rating
	Comments

	The threat of New Entry
	Low
	Repose competes in a c.£12m market (UK), enjoying a high market share (>95%) and low operating costs. This makes for an attractive market for new entrants. Toto is an emerging technology, replacing manual turning processes. While the market is small, it is attractive and growing.
FMG excels at managing its cost base and efficiencies via LEAN manufacturing principles.
New entrants compete on price; efficiencies allow the company to be flexible with its business models while maintaining a competitive advantage through value-added services. 
Regulatory requirements, post-MDR implementation, will add significant complexity to market access for new entrants.
Strong new clinical evidence will help position the portfolio into the broader market enabling the brand to extend its life cycle.

	Supplier Power
	Medium
	long-standing relationship (> 25 years) with the principal material suppliers.
No second supplier or alternative raw materials are available, presenting a high risk to FMG.
Recent internal knowledge upskilling and ongoing search for alternate/second suppliers reduces risk. 
Change costs are high, but long termination clauses and pricing agreements protect the business.

	Threat of Substitution
	Medium
	While the risk of substitution to alternative turning systems is low, there is growing competitor activity, and FMG should adopt a counter-offensive defence strategy (Kotler et al., 1999) focusing on competitive weaknesses.
Better utilisation of competitive data and leverage of SCAs will aid with the success of this approach.
In the broader market context, with the newest clinical evidence ready to be published, a Guerrilla attack strategy offering a substitution product to the 'gold' standard of care should be pursued, extending the product's life cycle.

	Buyer Power
	High
	Buyers continually promote 'the race to the bottom' to save NHS cash. They do this via five-year (+/-) tenders and framework agreements, locking out access if unsuccessful. Clinical decision-makers have limited input; therefore, FMG must have a robust health economic case. Direct to Consumer is an emerging opportunity with FMG's Repose portfolio well suited. FMG should develop direct communications with buyers to understand the portfolio and its benefits better.

	Competitive Rivalry
	High
	There are few static air competitors, but many other technology solutions are perceived as the 'gold standard'. FMG adopts a penetration pricing strategy to attain quick market share. The market is driving the 'race to the bottom'. Creation of demand and sales execution is critical to success.


[bookmark: _Ref124602034][bookmark: _Ref123992842]Appendix 1-1 – Porter's Five Forces
	Reasons 'For' Change
	Score (1-5)
	Reasons 'Against' Change
	Score (1-5)

	Increase Market Share, Revenues and Profits
	5
	Gaps Between Theory and Real-World Practise - Implementation
	5

	Reduce Customer Attrition
	5
	Long Time to ROI
	5

	Recognise and Leads to Growth Opportunities
	4
	Organisational Redesign
	5

	Increased Customer Satisfaction
	4
	Geographic Considerations / Globalisation
	4

	Understand the Before, During and After of the Customer Journey
	3
	Multiple Business Units / Multiple Products
	3

	Support Customers Wherever and Whenever They Are Considering Options
	3
	Existing belief that we 'ARE' Customer-Centric
	2

	It gives a Competitive Advantage
	3
	Achieving Balanced Centricity 'Customers Are not Created Equally.'
	2

	Reduces Employee Stress and Friction
	3
	How to Manage Multiple Channels
	2

	Reduced Risk and Improve Sustainability
	3
	Balancing the Interests of Multiple Stakeholders
	2

	Better Support to New Customers, Reducing Costs to Serve
	2
	Measuring Performance
	2

	Work with Existing Customers to Improve Operational Efficiency
	2
	Talent Management and Recruitment
	1

	Help Customers Make Significant Changes, Becoming Highly Valued
	2
	Changes to Corporate Culture
	1

	Create Unique Customer Experiences
	2
	Limited knowledge of the Voice of the Customer
	1

	Build Trust, Credibility and a solid Reputation
	2
	
	

	Increase Third-Party Endorsements
	2
	
	

	Sum
	45
	Sum
	35


Appendix 2 - Lewin's Force Field Analysis
image1.emf
Acquisition Launch Forecast

Column1 FY17 FY18 FY19 FY20 FY21 FY22 FY23

Toto - Volume 1322 1362 1375 1368 1403 1375 1388

Growth 3% 1% -1% 2% -2% 1%

CAGR 1%


