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1. Introduction

UK Windows and Doors Group Ltd consists of a number of window and door manufacturing units. 
· Treorchy (Griffin Windows)– Standard window and door manufacture
· Llwynypia (Griffin Windows)– Standard window and door manufacture
· Evolution Windows, Biggleswade – Premium window and door manufacture
· Williamstown (Techniglass)– Insulated Glass Unit manufacture
· Duraflex, Tewkesbury – PVCu Extrusion plant

UK Windows and Doors Group Ltd is a company developed from the acquisitions of the above Fenestration Industry sites. Each company developed in their relevant product areas and acquired by Masco Corporation over recent decades. Masco sold the company in 2019, to form the UK Window and Doors Group Limited.

The fenestration industry is extremely competitive, with 4200 fabricators on the Insight Database. (Insight Data Ltd, 2022). This creates a competitive market, resulting in many companies closing due to economic pressures caused by recent events – Covid-19, Energy Crisis etc. UKWDG is one of the largest companies in the industry, manufacturing over 1400 window and door units daily. UKWDG has maintained a focus on Incremental Innovation to keep up with Market fashions, competitor’s product developments, and ever-changing cost fluctuations in material, margin, people, and product.

UKWDG has implemented a variety of New Products and innovations, such as Q-lon weather seals, flush sash windows, five chamber frames, single leg bead, and PAS 24 enhanced security. (UKWDG, 2022)  All these changes not necessarily a new product, as they are all improvements on standard windows and doors. These are innovations that have altered the product to gain benefits in security (PAS 24), thermal insulation (5 chamber frame), weather seal (Q-lon), or ease of fitting (single led bead). As a company UKWDG have termed these improvements as New Product Introductions (NPI), but with the below quote, we realise they are Innovations.

“Innovation is a process of turning opportunity into new ideas and of putting these into widely used practice”
(Joe Tidd, 2021, p. 20) 

With a number of Innovations being completed, this report will focus on the following:

Timber Alternative Windows – UKWDG South Wales

Timber Alternative Windows were first introduced to the company in the Evolution facility in. A Product Innovation that provided an alternative PVCu window to timber. Timber windows require ongoing maintenance to prevent rotting over time. PVCu windows are incapable of rotting and easy to clean, as well as fully recyclable, and more energy efficient. 

Many window system fabricators had been using a wood grain effect, but not a true timber alternative window, giving the real aesthetic of a flush timber made window. Evolution introduced this in 2016, with little competition at the time. 
(Schofields Group PLC t/a Thames Valley Window Company, 2016) 

At the time this was deemed a Breakthrough Innovation. Evolution was the original company that started production of the timber alternative windows. An Open innovation collaborating with Masterframe for the design and use of the patented Timber weld, and Kruba/Italmac for the equipment to process the Timber Look Joint. A number of fenestration websites citing ‘The future is Flush and Timber-look’  (Double Glazing Blogger, 2017)  
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By 2019 popularity increased and other Fabricators developed the same system, and at lower prices. Popularity of the product had grown, and sales were restricted by Evolution Window’s capacity. With the Evolution site restricted by space other innovations were required. 

To increase capacity and create an opportunity to reduce manufacturing costs, a product innovation project was engaged to manufacture in South Wales. 

The result of the Innovation project was a successful alternative Timber Alternative Window as a live product in South Wales UKWDG, with sales of 50 frames per week. (August 2022)

2. The principal drivers for the innovation.

Timber Alternative Windows – UKWDG South Wales

The drivers for this innovation come from the following problems:

Market led
· In 2016 Timber Alternative windows were only made by a handful of fabricators.
· In 2019 more fabricators making a similar product, - for example “the Residence 9 windows range is now more popular”.  (SEHBAC Limited, 2021)
· Market forecasting trend supported a growth strategy of 2500 frames per annum

Costs/limitations
· Space restrictions at Evolution limit the opportunity to increase volumes.
· Labour costs – Biggleswade benchmarked salaries are higher than South Wales.
· The cost of the original Evolution Windows Innovation was an investment of over £500k, spent on product specific equipment.

Risks
· Competitors are selling more volume of Timber alternative windows, with UKWDG not able to keep up with 2019 forecasts.
· Bespoke machinery is no longer supported by the OEM, which could result in reduced output if issues occurred (within 6 years of installation).

Innovation deciding factors:
· South Wales sites have capacity to install a manufacturing cell to manufacture the new product.
· A low-cost alternative had to be developed to reduce risk of large-scale investment. (£500k not an option)

Defined Goal
· To support growth plans in line with forecasted marked trend
· Grow sales of Timber alternative windows by 2500 frames per annum at 70% margin

The solution was to implement a Product Innovation

Product Innovation

Manufacture Timber alternative windows at a small scale to ensure capability. Build a Minimum Viable Product (MVP) to enable the assessment of Product-related factors, such as relative price and relative quality, and Market-related factors, such as competitive pressure and timing of market entry. If the Product Innovation proved successful, then a further project would result in a larger scale investment

Process Innovation

Less automated, manual process to provide an MVP and a saleable product. Open Innovation, using Jade Engineering as a partner to develop the process, and the design of the equipment required.

 

3. The barriers and risks faced by the company in developing this innovation. 

Resource/Knowledge – Evolution developed the Timber alternative windows before UKWDG bought them, with personnel involved with the original Timber Alternative Innovation no longer with the business. Access to project paperwork and designs also limited due to poor record keeping.

Success of the past innovation did not guarantee that this innovation would succeed – which encouraged the decision to focus on a feasible product/process, rather than commit to large scale investments.

Will the new product type affect the Evolution Window offering? – Risk of reducing value of the premium rated product if this innovation were to be launched on a large scale.

New Process – with the limited knowledge of the Evolution project a collaboration is required – Jade Engineering

Project Management – low level of skill in 2019 – decision factor for the low scale innovation
























4. The key determinants in the process of committing to develop the innovation. 

The key determinant to Initiate the Innovation project was to mitigate the risks mentioned earlier. 

A business case was developed, with a ‘Vision’ to achieve from the Innovation:
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Option one
· Utilising Jade equipment, which is manually operated and simple to use
· Satisfies the growth plans for the product
· Short lead-time
· Costs - £80k
· Limited for growth past two hundred Frames per week, due to manually operated equipment
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Option two
· Using Urban equipment, which is semi-automated and faster
· Exceeds growth plan
· Long lead-time for implementation
· Costs - £180k
· Lesser-known manufacturing methods / complexity


Decision – Option 1
Criteria for decision =
· Cost vs risk = cheaper option is also simpler = less complexity introduced.
· Scale of growth can be achieved by the cheaper option
· Minimum Viable Product can be produced faster, to engage the market, and potential for product success









5. The processes and technologies which the company used to carry this development forward. 

· Market Research was undertaken by UKWDG Business Development Managers (BDMs) into the growth and customer interest in the Timber Alternative products. 
· Sales and Operational Planning forecasted a growth beyond the company’s capabilities. 
· BDMs also researched competitor pricing, which were lowering year on year.
· The information gathered created a Timber alternative window Statement that required an NPI (New Product Introduction)/Innovation. 
· The UKWDG NPI Director then created the project.

The project was input to the NPI Project Pipeline, example below:
	UKWDG NPI Project Pipeline

	NPI Project Name
	Site
	Owner: 

	
Business / Customer / Stakeholder / Solution
	Delivery Date
	
Business Value £k
	Complexity
Sm /M/L/Su
	Resource Allocated Y/N
	Stage
Idea/Plan/Launch

	AOV - Fire actuated windows (Barratts)
	LLW
	NPI
	Business
	26/03/2021
	£13,000
	M
	Y
	In Progress

	Yale Smart Homes
	GROUP
	NPI
	Business
	Q4 2021
	TBC
	M
	N
	In Progress

	Roof offering
	FAB
	NPI
	Business
	Q2 2021
	TBC
	M
	N
	In Progress

	High End UPVC doors
	FAB
	NPI
	Business
	Q2 2021
	TBC
	S
	N
	Idea Generation

	Aluminium Suite
	FAB
	NPI
	Business
	Q3 2021
	TBC
	L
	N
	Idea Generation

	Composite decking 
	FAB
	NPI
	Business
	Q4 2021
	TBC
	L
	N
	Idea Generation

	Fully reversible window
	FAB
	NPI
	Business
	28/05/2021
	£21,000
	S
	Y
	In Progress

	Duraflex to supply profile for Evolution
	BIG
	NPI
	Business
	 
	TBC
	S

	N
	Idea Screening

	Duraroom
	DFX
	NPI
	Business
	31/08/2021
	£200,000
	M
	N
	In Progress

	Duraroom
	FAB
	NPI
	Business
	31/08/2021
	
	M
	N
	In Progress

	Roof Windows
	FAB
	NPI
	Business
	 
	TBC
	S
	N
	Idea Screening



Each project is processed with the below NPI Evaluation process, with the decision milestone at Process 2 – Business Case/feasibility:
	NPI Project_______
	Project number

	Task Name
	Required Y/N  
	Owner
	Function
	Due date
DD/MM/YYYY
	Evidence
	Complete %
	Phase %

	Process 0 - Idea Generation Form

	Process 1 - Business Case Overview

	Process 2 - Business Case / Feasibility

	Process 3 - Prelaunch specifications

	Process 4 - Initiation

	Process 5 - Execution/ Intro to Manufacturing

	Process 6 - Post Launch Review


6. The extent to which the development relied on resources external to the company and the ways in which the deployment of these resources was managed. 

Due to the lack of knowledge in the business it was decided that the design of the equipment and the process would be developed with Jade Engineering. Work packages were created as part of the project plan and distributed to applicable areas of skill. Technical created a technical specification, whilst Engineering engaged Jade Engineering to develop the process.

Simplified process
1. Cutting - Cut profile to length – using a Saw (existing equipment)
2. Milling - the ends of the cut profile in preparation for welding – Timber Look Joint requires a specific milling profile – to be developed by Jade Engineering
3. Welding – prepared profile welded together using a welder with specific weld plates to suit the specific profile type – to be developed by Jade Engineering.
4. Cleaning – clean weld sprues from welded frames – using a corner cleaner (existing equipment)

Duraflex has an existing profile suitable for the process, so this profile type was cut into samples and sent to Jade Engineering, who created a cutting tool for the end preparation, and specific weld plates.

Management of this process was by weekly Project meetings and Project Plan review.


7. How management overview of the development was maintained. 

A Project Sponsor led Management Overview – Operations Director. 

The NPI Project Stage gates were signed off by the Board of Directors before progressing into the next stage.

Weekly Project meetings were attended by Top Management.

Monthly NPI/Innovation Programme reviews hosted by Operations Director to discuss the Pipeline of Innovations being reviewed.




















8. The extent to which you feel this innovation process represents best practice. 

According to Satell’s Innovation matrix the original Timber Alternative Window would be classed as a Breakthrough Innovation – Problem Well Defined / Domain Not Well Defined. This is supported by the fact that it was a maverick product, which no one else was doing.
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South Wales UKWDG Timber Alternative Windows would be considered as a Sustaining Innovation, as it seems an Incremental Innovation from the Evolution Timber Alternative Window. But, with the Domain/knowledge base Not Well Defined, and the requirement for Collaboration / Open Innovation then it too is a Breakthrough Innovation. (Satell, 2017)

With existing products on the market, and that the new product and process were not developed the option to choose the Low-cost solution, to satisfy the Minimum Viable Product was taken. The strategy was to create the product, evaluate the assumed outcomes, then review the next step of the product growth. Customer order quantities and forecasted sales would need to initiate a further investment in resources for this product. (Satell, 2017)

From the market research, indicating competition and future growth, this innovation could be labelled as a ‘Crisis-driven Innovation’ - the urgency of a need or the extent of demand can have a forcing effect on innovation. (Joe Tidd, 2021, p. 222) The problem was capacity constraints to satisfy the market conditions – which is a crisis to business.

Due to the reasoning for this innovation classification is not straight forward, but with regards to new products this is not a new product line. It is either an Addition to an Existing line – significantly different from the present product offering, but not so different that it is a new line; or a Revision to an existing product – products that are replacements of existing products, which this innovation may become. (Trott, 2021, p. 430)

UKWDG formed a Strategic Alliance with Jade Engineering. Outsourcing being the only option to develop this innovation, as Jade Engineering have the specialism in the field of PVCu equipment and tooling. (Trott, 2021, p. 260)

In a simplistic fashion the current NPI process is similar to Cooper’s Stage gates, not by design, but by lessons learnt over time.

	Process 0 - Idea Generation Form

	Process 1 - Business Case Overview

	Process 2 - Business Case / Feasibility

	Process 3 - Prelaunch specifications

	Process 4 - Initiation

	Process 5 - Execution/ Intro to Manufacturing

	Process 6 - Post Launch Review


(UKWDG NPI Process)


[image: ]
(G.Cooper, 2010)





9. Your report should also provide your own critique of the whole innovation process, and an evaluation (to the extent to which one is possible in the case of very recent innovations) of the success of your chosen innovation.

This innovation was completed in 2020 and is embedded as a normal process in UKWDG South Wales. Sales have not grown to the original forecast, due to disruptions such as Covid-19, with current sales of 50 Timber Alternative windows per week. This is below the Innovation Performance Goal of two hundred Frames per week, but the market was completely altered by global disruptions.

Also due to disruptions Evolution Windows growth in sales did not happen, leaving the capacity adequate for the current volume of Timber Alternative Windows. With other global issues the forecast of sales is to stay at a similar level for the next 6 months.

These sales limitations proves that Option 1 was the better choice. The project delivered a satisfactory solution to the original problem, at a low cost of £80k (vs £500k – Evolution installation). The Minimum Viable Product was achieved; customers engaged with the product. Regular orders are planned in for the next 6 months, with new enquiries regularly occurring.

The added benefit is that the low volume is not creating major interest in the market, which would put Evolution Windows at risk, due to the lower cost of the South Wales Timber Alternative window.

Outsourcing activities delivered the desired output, with minimal costs, and has developed a collaborative partnership for future projects

Lessons to Learn

The innovation process was limited, and the innovation was created by necessity, or crisis led. Although ‘necessity is the mother of invention,’ UKWDG innovations relies on push or pull for innovation ideas. Reasons for this can relate to the lean structure for Innovation, with only the NPI Director controlling the NPI/Innovation pipeline. This has been noted as a gap in the company and is being mitigated with a re-structure, to enable more input to the process.

The NPI process at UKWDG is the innovation stream, and involves too many initiatives, with limited research into the risks or benefits with each innovation. This is due to the lack of resources, or knowledge of innovation within the business, which is the reason key personnel are undertaking training in Innovation Management. They will form a committee with the NPI Director to work on more sources for Innovation, such as Benchmarking, marketing, design driven innovation, cost reduction opportunities and more engagement from the Sales team with regards to Market demands.

The NPI process has developed into a process like R. Cooper’s Stage Gate, thus evaluating the innovation robustly, but the adoption of the Stage Gate process would improve the process as Best Practice. Use of other recognised processes, such as the Satell’s Innovation Matrix and the Innovation Funnel would direct the Innovation strategy for UKWDG
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Opportunity – Design thinking – alter the behaviours towards innovation
Opportunity – Roadmap new areas for opportunity
Opportunity – Graduate research partnership
Opportunity - Trade shows and Conferences
Evolution Windows partnered with Masterframe for original Timber Alternative Window
Jade Engineering an example of Open innovation

The above Matrix shows different strategies for Innovation, depending on what type. In Green are the strategies currently adopted by UWKDG. In Red are opportunities that could be easily adopted.
[image: Innovation Funnel]
(Charlesworth Business Growth Services, 2022)

The innovation Funnel visualises the process, indicating that not all ideas would result in implementation. The UKWDG Innovation committee would use this as a guide, along with the Stage Gate process to assess innovations.
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To use a recognised and respected process such as the R. Cooper Stage Gate process would form a more professional impression of the UKWDG Innovation process.

A further improvement would be to adopt a better Project Management approach – the Outsourcing to Jade Engineering was successful, but not robust. Prince2 Project Management training is underway with key personnel to improve the skills in this area. Prince2 focusses on Directing a Project, Work packages, Stage gates and communication which were weaknesses in this Innovation.
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