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1. Introduction 
UK Windows and doors group is built currently of several Window, Door, Glass, Extrusion manufacturing units.
· [bookmark: _Hlk135054443]Treorchy Plant: - Standard window and door manufacture
· Llwynapia Plant: - Standard window and door manufacture
· Evolution Biggleswade: - Premium Window and door Manufacture
· Techni glass Williams town: - Insulated glass units
· Duraflex Tewkesbury: - Extruded profiles for the building industry

UK windows and doors group was conglomerate of separate businesses purchased by the American company Masco in 2001 which then branded them as Masco UK window group they were the first window group of its size to combine extraction, Fabrication, and glass all under one group company banner. In 2019 were then purchased by Hilco capital as UK Windows and Doors Group as Masco sold of all its seasonal Standard window and door manufacture enterprises throughout the globe.
The fenestration industry in the UK is extremely competitive with over four thousand fabricators competing for business. This creates competitive environment with lots of companies looking at new products design and invitations to outdo their competitors. As UK Windows and Doors Group is one of the biggest in UK Manufacturing around 1350 fabricated units per day its focused on incremental innovation to keep up with market trends and evolution of competitor groups.
UKWDG manages it innovation through ECN (engineering change notes) and NPI (new product introduction) over the past few year UKWG has implemented a number innovation from a new security bead, Timber look Joint window, new recycling plant a Duraflex and a five-chamber profile which is more thermally insulating.

“What is the calculus of innovation? The calculus of innovation is quite simple: Knowledge drives innovation, innovation drives productivity, productivity drives economic growth. “
(William Brody (born 1944), Scientist)
This Report will focus on a Pivot Fully Reversable window.
Fully reversible windows were first designed to allow more light into building and making them easier to cleaning on the outside pane in multistorey buildings. Also, more energy rating due to the service area of the glass is greater than in standard casements.
[image: casement windows]
The innovation of fully reversible window was originally categorised as break though innovation as it sold the window cleaning problem in high rise building and the need to get better ventilation is to these types of buildings. 
The fully Revisable or Pivot Window was invented and in thew USA in 1920 by Joseph H Sheard
[image: A picture containing sketch, drawing, diagram, technical drawing
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(Sheard, J.H., DAVID LUPTONS SONS CO, 1933. Pivot window. U.S. Patent 1,896,057.)
And was soon introduced into the UK marked and became popular in the 1970’s and 1980, s with the increase of high-rise building to deal with the social housing crisis at the times and its primary goal in that period was to give residents better ventilation within those styles of housing.
Following some contract gains in primary the Scottish Market place there became demand for a fully reversable windows to be added to the Duraflex Range for these contract gains in 2021. These customers would only come on board if we had a fully reversible offering with expected gain of 1million pound Gross profit and other gains in Scotland and possible other public contracts throughout the UK.

2. The principal drivers for the innovation. 
Fully Reversible Window UKWDG 
The main Drivers for innovation come will the below issues.

Market Led
· Possible one hundred Plots in Scotland with new customers just brought on board.
· All our competitors including Eurocell, Customade and Rahau already offer a Fully reversible solution.
· Market research shows Scottish council favour fully reversible windows for high rise building possible 160 more plots initial projection on the original contract.
· More Fabricator in the marketplace competing for work. (state-of-industry-2021.pdf (insightdata.co.uk))
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Cost Limitations
· Space limitations and storage of extra hardware
· Labour costs in producing the fully reversable window.
· Extra cost of hardware.
· Extra cost of blocks and adjusting corner cleaners
Risks
· New Hardware supplier in Yale for this product stock outs. 
· Machine redundancy for welders and saws to produce the product.
· New tooling needed in Duraflex to make the product.
· Single supplying from Yale.
· New sash profile from Duraflex  
Deciding Factors
· The Llwynapia site has the capacity to produce this product and do not have to install to machinery to do so.
· Also have the correct skill set of operators on that site.
· The factory also has the correct space as the site is dedicated to specialised products.

It was decided the solution was to create a product innovation.
Product innovation
To introduce a Fully Reversible Pivot Window to firstly stratify a small number of Scottish customers for the plots they have for their high-rise buildings. Focus then on further gains throughout our sales pipeline and add to our manufacturing portfolio if successful.
 Average selling price of the product, competitor challenges in the marketplace, need to have VOC (Voice of the customer) Reporting to see if any of the existing supply chain needs it as a viable option. If then the Product innovation proves successful, then another project to launch it to larger scale customers. 
Process Innovation
Working will Yale on a hardware solution which will speed up production and give an SBD (Secure by design) as standard solution and dedicated hardware supply chain.
3.Barrier and risks faced by the company in developing this innovation. 
Due to pivot fully reversible product being a new introduction into our range of products there were several risks from getting the corner cleaners to clean the new bespoke sash profile correctly to training of staff as we had never manufactured this product before. Getting enough space in store hold all the extra hardware associated with the Pivot fully reversible window.
We controlled all risk and barriers through our project risk register.
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With a likelihood severity scale to measure the risk and log the mitigating actions we have put in place. Our key risks were around.
· Machine Capability
· Storage space for Hardware
· Compliance to regulation energy / Security
· Training

Other than this we suffered with a low skill of project management in 2021 since then we have introduced some Welsh funded Prince 2 courses to some key people within the business. All these constraints went hand in hand with some of the barrier and risk we faced with the lack of skill with any proper project management experience.

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

The key determinates in committing to this innovation was to gain the market share of multiple pots in the new build /    Social Housing sector as this style of window was becoming more preferred by Scottish councils. Also mitigate the risks mentioned above.
Along the usual challenges of energy efficiency and ventilation.
A business strategy plan was developed. Looking at key determinants which were.
· Financial
· Operational
· Material
· Market 
· Customer
· Staff
After these key areas were defined, we looked How the description of activity and how much value positive and negative each would generate on a forecast 555 windows and to see how profitable it would be for us.
[image: ]
Following going through the plan above it was seen we would make a profit of£21101.96 selling 555 windows to the first batch of Scottish customers. So, after outlining the key determinants in committing to this innovation on the original trial batches we must keep. 

5. The processes and technologies which the company used to carry this development forward
· Full market research conducted by the NPI (New Product Introduction) Manager and BDM’s (Business development manager). Into demand for pivot fully reversable windows
· Forecasting Sales planning team to forecast the demand. Looking at competitors’ trends and historical data.
· BDMs to compare pricing of our competitors.
· Idea Generation document then sent to the NPI Manager with all the information and specification gathered for the window.
· The NPI Manager then created the project. 
The first step it was added to the ECN/ NPI Log to monitor how the project will travel at what stage we are at.
Then following that stage two is then. It is put into a milestone process project plan. Then controlled via stage gate process.
[image: A screenshot of a computer

Description automatically generated with low confidence]

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 knowledge in this business it was decided we buddy up with hardware supplier Yale. They experience and testing within the industry working with their wide-ranging hardware range for this product and Winamac to adjust our machinery so we can clean the new sash profile and Jade engineering for making new welding blocks. with Duraflex also creating the technical guide.
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(Fully Reversible Tech Spec - MAR2021)

The process is in general.
1. Cutting – Cut profiles on the saws standard process.
2. Welding – different blocks used to weld the sash other than that same process.
3. Cleaning - new program in cleaner to clean sashes
4. Assembly - new range of hinges and locks different process than standard windows.

The resources were managed with weekly meeting with JADE / Winamac /Duraflex and Yale these were   conduction both online and via site visits. 
Some of the action contained in these visits were for instance.
· Sending samples to Jade to design the welding blocks.
· Sending drawing and arranges site visits from winmac so they can develop the cleaning program.
· Site visits from yale to train our operators to assemble the products.
· Visits from Duraflex to complete the tech guide. 

All these actions were managed via the stage gate project plan and weekly project meetings.

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

After studying Greg Satell’s Book on innovation and particularly the innovation matrix The Pivot fully reversable window would be classed as a Sustained innovation / Problem Well defined Domain was well defined as other competitors are currently producing them and we are currently coming Late into the Marketplace.
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With Competitor Products on the Market place, it was key to develop something which is slightly different though a sustained innovation there is some breakthrough with our partnership with Yale with their hardware system we use to make us stand out at competitive cost and meet 7412/PAS24 and SBD security testing. To gain these public sector contracts in Scotland initially. Then branch out further across the country. 
[bookmark: _Hlk135729576]Gro Harlem Brundtland stated “Sustainable development is the development that meets the needs of the present without compromising the ability of future generations to meet their own needs.”  (Banoo, S., 2022. Sustainable Development and International Environmental Laws: An Empirical Study. Available at SSRN 4072964.) so in providing this innovation. Also provides future development to meet the needs for high rise buildings.
From the Market research, it shows break though Growth in the Scottish Marketplace where competitors are not trading this could be categorized as a breakthrough innovation in that area due to our partnership with Yale giving a full SBD fully Reversable solution. R Moscatelli Stated breakthrough innovations involve unexpected leaps of creativity and insight. (Mascitelli, R., 2000. From experience: harnessing tacit knowledge to achieve breakthrough innovation. Journal of Product Innovation Management: An International Publication of the Product Development & Management Association, 17(3), pp.179-193) in this case discovering areas of the country where there are breakthrough Opportunities for new products.
Due to the Reason for this innovation the classification becomes compromising as regards new product introduction as its partly anew line where it comes to assembly, but the cutting welding and cleaning remain the same. So, part of the line is changed for the differing assembly from our standard offering. 
UKWDG formed a strategic Partnership with Yale, Jade and Winmac. Outsourcing was the only option. These companies specified because of 	Knowledge specialism in the marketplace for Hardware, Tooling and Machine setup (Trott 2021 p.260)
In a Basic fashion the NPI process defined by UKWDG is like the stage gate process which was developed by Dr Robert Cooper (Stage Gate Process: The Complete Practice Guide - Designorate) which is Smart and measurable though the stage gate process  doesn’t guarantee success of a Innovation it gives the frame work to base your innovation or change on.
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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.

The innovation for the Pivot Fully reversible window was completed in 2021 and is now embedded in the manufacturing process at our Llwynapia site. Sales where initially good but the main company we were suppling went in liquidation after around a year which incurred some unmanageable debt which we had to recover by teaming up with other customer who where supplier the council sites. Also, disruption with the backend COVID-19 completely altered the sales target as we were targeting public sector projects and obviously because of the pandemic some public funding was cut. So, the goal of 850 Pivot fully reversable windows per month was cut.
Thes sales figures showed we would still be profitable though sales dipped briefly we still maintains our thirty six percent gross margin on the product. The project delivered a satisfactory performance in generating £300,000 of sales but still way off target one million pound. But we have sustained that lower level of £300,00 in sales and are on target to increase that slightly this year.
But one positive from the project it makes our portfolio more attractive when wining new business as we have a wider range product, I have helped the company on board some new customers.
The outsourcing with Yale, Jade and Winmac was good exercise also aided by yale new testing facility I has tied up some partnerships for future projects and innovation we have planned.
Things to Learn From
The innovation was limited. As it was crisis driven to get a large number of sales orders in through new contract in a different part of the country some would say it was driven by necessity. Which is the mother of all innovation factors. UKWDG Innovation ideas can relate to lean process of Innovation with only the Director of NPI Managing and controlling the NPI / Innovation pipeline. This had been noted a risk and now has been restructured so that The Continuous improvement and Technical Director sits above the Director of NPI and supports and guides on key projects. Which enables more input to be given.
The NPI / Innovation system at UKWG does not allow an agile style of project management and involves to many initiatives with out any research into risks and benefits of doing the innovation. This is down to a Resource / Knowledge and training around project management. As I have mentioned above there will be a more steering team approach towards business innovation not just leaving it down the director of NPI. We will work on more innovation techniques such as benchmarking against other customer scraping LinkedIn and other resources for marking trends and trending information on the fenestration industry. More engagement with the sales and marketing team on VOC (Voice of Customer) see what the feeling is out in the field. Us  Director of NPI and the team to use John Bessant innovation portal the-innovation-portal/ | Managing Innovation (johnbessant.org) for ideas training and case studies.
The NPI Process is developed into a process not dissimilar to R Cooper stage gate process. So, giving us the framework to evaluate innovation robustly. But use of other tools such as satells Innovation matrix, Innovation funnel and the business model Canvas.

[image: A picture containing timeline

Description automatically generated]Opportunity - Trade shows and Conferences (Fit Show, NFA Awards
Opportunity – Graduate research network75 partnership
Opportunity – Design thinking – alter the behaviours towards innovation.
Opportunity – Roadmap new areas of the country for sales opportunity
UKWDG Partnered with Yale, Jade, and Winamac for this innovation. 
Yale bespoke Hardware examples 



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 TO work with in our management system.

[image: Innovation Funnel]


The innovation funnel is great visual to decide if an idea can become an innovation. this could be implemented very easily into UKWDG as part of the NPI / Innovation steering meetings to help the visualise is it the correct or incorrect choice.
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Satell, G., 2017. Mapping Innovation:a playbook for navigating a disruptive age. s.l.:McGraw-Hill education

The Business Model canvas gives key structure to an innovation overview. Its another great visual aid from everything from key partners to cost structure Value proposition and revenue stream this would be a great tool of our new Steering team.



[image: A diagram of a product development process
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Also, better implement DR Robert Cooper stage gate process int our current NPI model would give us a more robust approach to innovation management and for a more professional model of the UKWDG NPI/ Innovation System.
Also, one further improvement would get more people trained on project management in the business such as PRINCE 2 Certification to gain better knowledge around Directing a Project, Work packages, Stage gates and communication which were weaknesses in this Innovation.
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Category Benefit/Cost Detail Value

New revenue generated Sales FC x ASP £179.47 > base white frame 1135x2185

£67.16

Reduction/increase in costs /

Increased profit margin 37% Gross margin - base white frame > 33% material

Machinery calibration / tooling 3 Reviews - min/no risk with lower spend (full set up £20,060)

-£15,170

Tooling Ancills TBC

-£1,000

Improved/declined operational efficiency  Plus 10 minutes per frame over std casement

Reduction in product to market (Leadtime) /

Enhanced product / service New Product

Materials cost Yale benchmarked > Peder Nielson > Maco

Yale  -10% lock / -24% hinge

Increased market awareness /

Greater market share Extra sales > UKWDG do not currently have FR in range

Additional competitive advantage Potentially sell as part of flush range

Marketing Cost to market new product

Improved customer satisfaction One stop shop

Increased customer retention FR currently purchased by our customers from competitor

Greater customer loyalty /

Increased staff satisfaction /

Longer staff retention /

cash out

-£16,170.00

Cash in - 2020 Sales FC 555

£37,271.96

ROI 

Timeline / mths Gross profit 2021 - frame / cost of implementation

£21,101.96

Staff

Financial

Operational

Market

Customer

Materials


image6.png
Project number 46

= PR B R
Task Name 3 Owner | Function 555> £ Comments
AL 5 5 8% - -8 Ix 5
Process 0 - Idea Generation Form
process 1 - Business Case Overview
: Process 2 - Business Case / Feasibility
s process 3 re launch specifcatons
' Process 4 - iiaton
) Process 5 - Execution/ Intro to Manufacturing

Process 6 - Post Launch Review.





image7.png
)
£
©
b

<
)
@

2
5

o
o
2

<
(%2}

©
wv
'
=

o

£

Asse




image8.png
PROBLEM DEFINITION

Well Defined

Not Well Defined

Innovation Matrix

Breakthrough Sustaining

Innovation Innovation
| 4

Basic Disruptive

Research Innovation

Not Well Defined Well Defined

DOMAIN DEFINITION




image9.png
Process 0 - Idea Generation Form

Process 1 - Business Case Overview

Process 2 - Business Case / Feasibility

Process 3 - Prelaunch specifications

Process 4 - Initiation

Process 6 - Post Launch Review

(UKWDG NPI Process)




image10.png
Preliminary ~ Detailed  Development Test & Validation Launch

Figure 2. The standard Stage-Gate New Product Development Process
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