An Introduction to Innovation Management at Penderyn
Internalising The Wash Supply Stream

In mid-1999, a century after the last commercial distillery had closed, whisky was distilled in Wales once again.
For the first 12 years of operation, Penderyn produced 90,000 litres of pure alcohol (LPA) each year. Malted barley is ‘mashed’ with hot water to extract a sugary liquid known as ‘wort’. Yeast is added, then the wort is left to ferment for 3 days, at which point it’s referred to as ‘wash’, with a strength of approximately 8% ABV. This is distilled to produce a new make alcoholic spirit which must (legally) be matured in wooden casks for a minimum period of 3 years in order to eventually be bottled as Penderyn Single Malt Welsh Whisky. Since 2000, the wash used at Penderyn had been made by Brains Brewery (Swan, 2004).
Single malt whisky is a luxury product in demand across the globe; in 2018, Knight Frank added rare Scotch whisky to its Luxury Investment Index (KFLII) for the first time; it immediately knocked classic cars off the top spot (Knight Frank, 2018). By 2025, the global single malt market is forecast to see revenue of almost $3.5billion (Whisky Scotland, 2020). 

a) Principal drivers of this innovation
By 2013, Penderyn faced a shortage of matured whisky stock, thanks to unprecedented success and a 190% increase in the value of the Scotch whisky market (Whisky Scotland, 2020). In line with its strategic intent – to ensure future growth, survival, even (Davies, 2022) – it was necessary to expand. The obvious solution was to increase the number of stills working at the distillery. However, Penderyn were paying £0.18 per litre of wash being delivered to the distillery by Brains – £0.03 per litre of which was in haulage fees to transport a product that was essentially 92% water between Cardiff and Hirwaun – not insignificant given the annual wash requirement would increase from 900,000 litres in 2012 to just over 4.5 million litres by 2016.
It became apparent that it would be advantageous to bring the wash-making process in-house. Brewers begin their fermentation stage with a boiled, sterile wort, however, in whisky production, it is crucial that the wort is not sterile to allow lactic acid bacteria to begin a secondary fermentation, developing congeners within the fermentation that are vital to flavour profile of the distillate, and allowing maximum conversion of the sugars derived from the malted barley to maximise the alcohol yield achieved. Brains were not able to offer a non-sterile wash - this would compromise their own production processes - so Penderyn had relied upon a makeshift addition of lactic acid bacteria once the wash was delivered which was an operational headache with dubious success. In addition, Brains’ own production schedule meant that Penderyn requirements were very much secondary; wash delivered to the distillery would be anything from 2 days to 2 weeks post-production; whilst there was no safety issue with this, it resulted in an inconsistent flavour profile between batches. A further bone of contention was that the Penderyn team had their hands tied when it came to mashing/fermentation experimentation due to the reluctance of Brains to trial alternative yeast strains/malt species/adjustments to technical parameters, limiting the congener development and later blending abilities of the Penderyn team.
Part-funding for this project was potentially available for a limited period in the form of Welsh Government grants, which, combined with infrastructure upgrades, meant that the decision was very much a ‘now-or-never’ one. Operationally, it would be too disruptive to upgrade part of the distillery in 2013 but add in-house wash-making at a later date (if at all), and it would have made little technical sense in terms of operational efficiency and wash/distillate quality management.
The whisky industry is unique - whilst it is primarily production-focussed, most distilleries are also tourism centres, with £85 million spent at distillery visitor centres in Scotland in 2019, and 2.16 million distillery visits being made that year (Scotch Whisky Association, 2020). By 2013, Penderyn was welcoming approximately 28,000 visitors each year and, whilst the Visitor Centre had won numerous awards, visitors were disappointed not to see the start of the whisky-making process; if Penderyn was to be considered a true whisky distillery, the entire process needed to be brought in-house. 

b) Barriers and risks faced by the company in developing this innovation
The primary risk was a financial one; the project totalled £1.8 million, funded by WG grants and private shareholder capital. In the 2011/2012 financial year, turnover was just shy of £7 million, with profit standing at around £200,000, having broken even only 12 months prior. WG funding took a long time to be formally approved due to regulatory red-tape; holding up the initial stages. By relying upon a mix of grants and shareholder capital, the company was able to mitigate the immediate financial risks slightly.
The industry is unpredictable – whilst at the point of outlay in 2012/2013, conditions are favourable and the market booming, within 3 years the landscape can change considerably. Add to this a distraction from current operations to complete the project, and a resultant lack of maturing stock 3 years down the line to account for the stop in production and the chips are stacked further. Just as the product becomes saleable/ROI becomes imminent, global whisky demand can shift or company fortunes change.
The lag between project outlay and useable stock presents another challenge; changes to the production process in 2012 may not have had an apparent effect until well into the maturation phase, 2-3 years down the line. There was a potential to run with methods that would later turn out to be far from optimal once the finished product could be assessed, especially given the lack of in-house brewing expertise. It was Dr Swans oversight that mitigated this risk as far as was possible.
A final barrier was the availability of resources; the size/layout of the building and its location within a National Park restricted the positioning potential of the new kit, whilst mains utilities required significant upgrade, which came at a significant financial and time cost. Forsyths’ waiting list was 18 months at the point Penderyn placed their order, such was industry demand. For this reason, the project was split into 2 phases, with the initial upgrades taking place mid-2013, then the remainder being completed summer 2014, with full distillery operations recommencing between these periods.

c) Key determinants in the process of committing to develop the innovation
The distillery business model is unique in that it ties up cash for barley, casks, energy etc without ROI for at least 3 years; it was critical Penderyn knew it had markets waiting for the product once saleable.
It was essential to ensure funding was available for the entire project before committing to any part of it; funding was gained both from the WG and through shareholder capital. It was crucial to the success of the project, and Penderyn’s long-term survival, that these funders were able/willing to support Penderyn not only through the project itself, but also to assist with carrying Penderyn through the years immediately following whilst waiting for the product to generate return.
Whilst purchasing the correct kit was a huge part of the project, equally as crucial was securing the supply and quality of the raw materials needed to operate on a new level going forward; Penderyn found itself needing to source 1,000mt of distilling-standard malted barley from each harvest, alongside specific yeast strains etc. It was imperative that secure supply chain and maintenance agreements were agreed very early on in the development.
The technical team at Penderyn had no proven brewing/mashing/fermenting expertise. The reliance upon Dr Swan was heavy, and without his assurances that he would oversee the project it could not have begun. 
Arguably the most critical determinant was in the Board of Directors acceptance that, without this project, the company was unlikely to survive another 20 years due to rising costs from Brains, being unable to meet market demands and a changing global view of the whisky production industry demanding full in-house production.

d) Processes and technologies used by the company to carry this development forward
Virtual reality was used during the design process, primarily to ensure that kit and ancillary pipework was placed in the optimum positions. The use of VR headsets allowed the technical team and shift operators to virtually complete a mashing/fermenting/cleaning process to get a feel for spacing within the area, and to flag up safety concerns over lack of access/confined space areas, ATEX barriers etc. allowing repeated modifications to be made to P&IDs/kit specs very quickly, at minimal cost.
CAD design was utilised to develop P&IDs, allowing pipework runs and vessel interlinks to be clearly designed and defined.
A HAZOP study was conducted which ‘accommodates the status of recognized design standards and codes of practice but rightly questions the relevance of these in specific circumstances where hazards may remain undetected’ (HSE, 2022). Essentially - a review of hazards and operability within an operation, giving project managers the opportunity to operating methods or infrastructure to minimise risk and maximise efficiency/performance.

e) Extent to which the development relied on resources external to the company and the ways in which the deployment of these resources was managed
Since 2004, Penderyn had employed the services of Dr Jim Swan, a world-expert in whisky production/analysis. He was the driving force behind the distillery’s early success and pioneered innovative production methods through the likes of its flagship Madeira cask-finishing and the use of STR casks to resolve maturation faults. Dr Swan was the powerhouse behind the expansion project, detailing the exact technical parameters that the operations team would need to achieve in order to excel at producing a world-class whisky and specifying the design-critical aspects of all kit, from the angle of the lyne arm on the additional stills, to the shape of the vessel necks and the insulation depths of the washbacks. Penderyn relied heavily upon his expertise and gave him carte blanche to design the distillery as he saw fit. Dr Swan had been associated with Penderyn for nearly a decade by this point and sat on the Board of Directors, so his integrity and insight into the strategic intent of the company was unquestionable. Dr Swan acted as a middleman between Penderyn and the installers.
The entire project was outsourced as a fixed-price turnkey project to Forsyths - world-renowned still makers. Forsyths tendered by far the highest quote for this project, but their reputation within the industry and industrial expertise far outweighed any competitors. It was essential that the project was a turnkey one – the team at Penderyn, at that time, had neither the time nor the skills to source kit and utility/infrastructure upgrades; attempts to do so would have been reckless in terms of time, money and safety.
Whilst this resulted in Penderyn being heavily dependent on Forsyths, this strategy meant Forsyths were fully aware of the Dr Swans aims and the limitations of all kit/infrastructure, so were able to accurately specify components fit-for-purpose. Forsyths were directly impacted by lost time which gave them an incentive to ensure the project was as time-efficient as necessary.

f) Maintaining management overview of the development
In-house wash-making was a long-held company strategy, which came to fruition when the Board of Directors agreed that it would be a more stable long-term strategy for Penderyn to be a small part of a booming industry, than a large part of a cottage industry. Due to the significant investment being made by one shareholder all other shareholders saw their stakes diluted; it was universally agreed this was in the best interests of ensuring the company’s survival; growth depended upon being able to put the brewery facilities in place.
The management team monitored progress at every stage, ensuring decisions were made proactively and reactively in order to ensure the timely success. A project manager was appointed on both sides to ensure effective liaison between Forsyths and Penderyn and to best represent the desired time, cost and specification inputs by the distillery management team. The appointment of project managers and a turnkey project resulted in a relatively low time-cost for the project to the Penderyn management team, although it did contribute to the significant overall project costs. However, the potential cost of making specification mistakes was all but eradicated as the effect was a ‘get it right first time’ approach.
In terms of the suitability of the project, this was largely a good fix, though there were seemingly limited options. Stephen Davies, CEO, stated that without this innovation, Penderyn would have struggled to continue to grow or compete effectively in both the production and the tourism industries going forward (Davies, 2022).
The project not only allowed for a four-fold increase in total whisky production, but also allowed cost-saving strategies across the operation. It was a surprise to Penderyn that they were able to purchase barley directly from the maltsters for the same price per tonne as Brains (a significantly larger company with far more industry clout) was able to, but were also able to demand a specific distilling blend which actually resulted in higher alcohol yields, driving down further the cost/LPA produced. 

g) Extent to which this innovation process represents best practice
Considering this innovation in terms of the types outlined by (Kotsemir, et al., 2013) it falls neatly into the typical ‘Classical type’ innovation bracket; this is a clear process innovation with added elements of supply chain innovation (albeit by removing/internalising a supply chain). The innovation is a clear example of incremental innovation; a new process serving the existing market, and improvements to the already existing processes at the distillery (in this case, both the distilling/bulk spirit processing, and also the existing visitor experience process).
Aligning the innovation in this scenario to (Thornberry, 2015) indicates clearly that the structured and methodical manner in which Penderyn approached this project was instrumental to its success; from the outset, there was a very clear intention, shared by the executive team and universally understood, while project roles and requirements were concise and clear. Sufficient research was done into every aspect of the project, from initial scope, to the suitability of kit and right through to the best practice and operational excellence that would need to follow in order to ensure a successful implementation. The ideation stage of Thornberry’s model was already in place due to the clear and structured intention from the outset, while the identification level of this model was managed by the respective project managers, with final sign off from Dr Swan. It is clear that the infection stage of Thornberry’s model doesn’t entirely line up with the timeline of this Penderyn innovation project, in the sense that ‘infection’ for this project was generated prior to any steps being taken. The executive team are Penderyn were acutely aware that without the buy-in (and financial support) of their major shareholder, the project was a non-starter, and so this stage had to come before all others.
As Thornberry reminds us, the final stage of this innovation model – integration – is key to ensuring the project itself could go ahead. Without integration across other areas of the business and alignment with the overall business strategy, it would run out of steam very quickly. It was crucial that other areas of the business were able to firstly carry the company through the initial innovation implementation phase, but also able to fall in line with the new operating methods and outcomes following the completion of the project. ‘An innovation, despite its support from the top, can still fail if a department cannot work with it’ (Thornberry, 2015) – if the technical team at Penderyn were unable to build the expertise to mash effectively, or if financial support wasn’t in place later to allow a four-fold volume of stock to be built up for maturation, the entire innovation would have been worthless. (Robertson, 1967) and (Mohr, 1969) understood that an idea or initial action was not enough to be considered innovation, and that it’s the execution and results that count. A further example aligning the Penderyn innovation with Thornberry’s model is in the parallel upgrade of the visitor experience at the distillery, to incorporate the additional brewery tour and to allow visitors to undertake the tours through the production area for the first time (prior to this, visitors had observed from behind large windows).
Reviewing (Tidd, 2018) it’s perhaps less clear that the Penderyn innovation represents best practice in this situation, possibly because the innovation funnel is less applicable to this industry than to some others. For example, it was not possible to undertake a detailed design and testing of potential solutions to the initial requirement, as there were extremely limited viable options for innovation in this scenario, and it was impossible to test anything adequately until the innovation was in situ and ready to commission. This made it all the more crucial that third-party expertise and assurances were forthcoming throughout the project development phase.
Finally, if we consider the Penderyn innovation in this case alongside Satells typology (Satell, 2017), both the problem and the domain were well-defined from the start, allowing the innovation to be categorised as primarily sustaining innovation, but also as disruptive innovation, in the sense that Penderyn was aiming to improve it’s existing capabilities in existing markets/industry (by becoming a fully functional brewery plus distillery, essentially completing the standard whisky industry production chain) but also by changing the business model to allow it to move forward (i.e. the process of in-house wash-making was not new in the industry, but was a pivotal change to the Penderyn distillery management strategy). In this sense, it echoes (Rogers, 2003) – ‘innovation is an idea perceived as new by an individual’. 

h) A critique of the whole innovation process and an evaluation of the success of this innovation
The innovation can be viewed as a resounding success; allowing for a significant increase in production capacity at the distillery, from 90,000 LPA in 2012 to 400,000 LPA by 2017. This allowed Penderyn to lay down a significantly increased volume of maturing stock, allowing them not only to ensure future demand could be met, but that there was a buffer stock being matured to carry the company through future operational downtime or periods of unprecedented sales.
It was a long-held belief by Dr Swan that the whisky produced prior to 2012 held a very slight feinty (fault) note, which he considered to be as a result of the Brains process. Dr Swan was of the opinion that following this innovation this characteristic would no longer be detectable on the palate and the finished product would thus begin to be awarded gold medals, rather than the silver medals that were most commonly received by the distillery. By 2019, when the spirit produced as a result of the innovation was matured and ready for consumption, all expressions using this spirit had been awarded either gold or double gold trophies; there was a clear technical improvement in product quality. In addition, an increase in maturing whisky stock allowed Penderyn to diversify the finished product range in ways that they could previously only have dreamt of, increasing sales and market exposure.
Penderyn’s cost base was fundamentally improved by a combination of the scaling-up of production along with the ability to purchase more strategically a range of key commodities including grain and casks for maturation. The improvement in the cost of the wash was from £0.18 per litre to £0.12 per litre, giving a substantial saving of approximately £270,000 per annum.
Another major outcome is in the security of supply by internalising the supply chain; 2020 saw Brains undergo significant structural changes which could have been hugely detrimental to Penderyn in both a cost and technical sense had the company still been reliant on sourcing of Brains wash.
However, Penderyn was slow to begin this innovation; in hindsight, this should have begun at least 12 months prior to its actual inception. In 2009, Penderyn had ceased operations for 6 months in order to conserve cash due to the global economic situation. Whilst this was an immediate relief for the company, it resulted in severe stock shortages several years later. Therefore, a limitation of this innovation is that it was mistimed.
Whilst extensive resources and expertise were utilised in this project, there were nonetheless issues with infrastructure and kit being underspecified. Within 4 years, essential pumps and flowmeters had been replaced, and modifications/retrofits had been applied to the ancillary pipework to negate several dead legs that risked compromising product quality.
However, overall, these issues were minor and fixable - as a result this innovation can be considered to be a successful. A final caution should be made, though; although the innovation generated significant results in improvement in quality, cost and operational performance, innovation can only ever be truly effective for a limited period of time – in 2020 a 2-year global pandemic, followed immediately by a war in Ukraine (one of the world’s biggest wheat, and therefore malt, suppliers) threatened production at Penderyn, requiring another phase of innovation to carry the company through (this time, diverting production to sanitiser in response to the Covid-19 crisis). 
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