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Case study: closing the circle at Vale’s Clydach Refinery
We would like to thank Fiona
Buttrey, former Technical
manager at Vale, Clydach,
for providing this case

Vale’s Clydach refinery is one of Europe’s largest nickel refineries, producing highpurity nickel pellet and powder products for specialist applications such as highnickel alloys, batteries, nickel plating and automotive components. The plant, which
has been operating since 1902, employs around 200 people and produces over
40,000 tonnes of nickel products with customers in over 30 countries worldwide
(Europe, Asia and USA).
Vale is one of the world’s largest diversified mining companies and is the largest
producer of iron ore and nickel in the world. It is headquartered in Brazil, and has
operations in North and South America, Europe, Africa, Australia and Asia. Clydach
refinery is part of Vale’s Base Metals Business, based in Toronto, Canada.

2008–9: The early
days

The global recession of 2008 hit the commodity business hard and brought real
questions about the long-term sustainability of a refinery like Clydach. Although
the application of ISO systems 9001 and 14001 and OHSAS 18001 had provided
a foundation for improvement, the management team recognised the need to
go well beyond this and take a radically different approach, engaging everyone
in improvement to secure the refinery’s future. This was the burning platform –
‘business as usual’ would not be sustainable in such a competitive marketplace. If
they stayed still when other sites were improving, they may well have been closed
down. While they recognised that they could not control the actions of people in
their head offices in Canada and Brazil, what they could control was their own site’s
performance. They could set out to be the best refinery in the group – safe, reliable
and cost effective.
At this time, the management team at Clydach Refinery was relatively new. General
manager Mike Cox had seen some great examples of continuous improvement
during visits to customers in Asia, and he was keen to apply this thinking. Technical
manager Fiona Buttrey had an interest in Lean manufacturing but didn’t really
know how to apply the theory in practice. Working for Fiona, Phil Hayman, Quality
and Continuous Improvement manager, had a lot of experience of implementing CI
tools, but had never embarked on such an extensive transformation project. They
needed help, so they engaged external consultants to help them to understand
their Lean maturity, set aspirations for the future and to work with them to develop
a sustainable improvement programme.
They had tried applying various improvement tools in the past, but these invariably
failed to ‘stick’ and they struggled to sustain their improvements. Management
would support the latest initiative, but over time, people didn’t really know why
they were doing it, attention waned, and activities fizzled out. They recognised the
need to take a different approach, weaving in improvement right at the centre of
everything they did as the key strategic imperative for the site.
The first step was to hold a strategy session with the senior team, which helped
them to understand and communicate to the employees why the leadership team
wanted to apply CI at the site. They consciously decided not to call their programme
‘Lean’ as this held too many connotations of cost cutting and job losses. They
developed a strategy presentation, shown below, that was communicated to the
whole workforce, and explained why they needed to apply CI to secure their future,
and their critical success factors – what they needed to be good at to succeed with
this, along with an 18-month roadmap of improvement work and how they planned
to measure progress. Although many of the identified improvements were technical
(e.g. increasing production capacity), they also recognised the need for behavioural
change to support the culture they were hoping to create. There were invariably
some sceptics, but in general the message was well received and they embarked
on their plan.

eoe.1.indb 75

13/12/2018 16:00

The Essence of Excellence Behavioural and strategy deployment

76

Figure 3.38: Strategy presentation at Vale

2010: The hard work
starts
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Having articulated a general message of improvement, they recognised the need to
make improvements visible to each team and to help the different work groups to
see how their improvement projects linked to deliver the refinery’s strategy. They did
this through ‘Yellow boards’, a series of Visual Management Boards that aimed to
deploy strategy, track KPIs and engage each member of the respective work teams.
Piloted in a key operational area and support group first, the boards seemed to go
down well with the employees and they soon spread the approach to all operations
and support groups throughout the refinery. Although the format and structure of
the boards was defined, they chose to allow each area to identify their own KPIs. It
was felt to be important to foster ownership of the boards in each area, rather than
management imposing the ‘right’ KPIs. Initially they found it hard to identify what
to include in the ‘our people’ section of the board, which initially included a photo
or organisation chart for the team and some training information. After subsequent
system PDCA cycles, as we will see, this grew to include behavioural standards and
recognition.

13/12/2018 16:00

The Essence of Excellence Behavioural and strategy deployment

77

Figure 3.39: A Vale ‘Yellow Board’
Vale has a performance-related pay ethos, paying a substantial proportion of base
salary as a bonus. Although part of this is based on company performance and
metrics such as production and cost, they identified an opportunity to link the
bonus to delivery of CI work on plant. Although some would argue about the moral
or ethical merits of incentivising CI work, this proved to be a great way of getting
people’s attention, helping to generate interest in CI and securing commitment to
delivering on the elements of the CI plan. However, they probably would not have
achieved the rate of improvement had they not had this ‘carrot’ available to them;
at least in the early days of the CI implementation.
By late 2010 the leadership team at Clydach were starting to understand that
successful CI implementation was about more than simply the application of tools
such as Standard Work, 5S or problem solving, but required strong and sustained
leadership from the management team, aligned behaviours to support CI and a
clear strategic direction. These are the ‘under the water’ elements of the Lean
iceberg model.

Figure 3.40: The Lean iceberg model
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Strong leadership is about not just setting targets for tool implementation, but
actually getting out into the workplace visibly to support CI activities, understanding
if/why there are implementation problems, and coaching to help people to resolve
them. It’s about recognising that the success of the tools is dependent on leaders
continuing to ask good questions about how it’s going, and recognising that any
failure is as much a reflection on management as it is on the people doing the work.
If the CI programme appears to be stalling, the first question to ask as a leader is
‘Am I doing enough to support the programme?’ and ‘Why are people not following
this?’ rather than reprimanding individuals for their lack of focus.
The management team began to believe that they would get the CI they deserved,
based on their time and focus to support the programme. They kicked off
management walkabouts, where the management team would walk the site
together to speak to employees, understand their issues and champion CI.
Although they did some training prior to this, they found that it was possible for
leaders to impair CI progress if they said the wrong thing (for example, by focusing
on small problems rather than recognising the overall progress made by the area).
This improved through coaching as leaders began to understand their role better
and started to be seen as people who could help to remove roadblocks rather than
as critics.
Effective CI is also driven by management behaviours. It is clearly counterproductive
to chastise someone who makes an honest mistake at the same time as trying
to create a culture that makes problems visible in order to find and fix them. To
promote a CI culture, leaders need to ask what went wrong and how it could be
prevented from happening again, rather than focusing on the ‘who’. Although
behaviours are for the whole workforce, not just for management, they recognised
that everyone was watching the leaders to see if their actions matched their words.
The management team drafted some behaviours, consulted with the employee
council and posted the behaviours on the Yellow Boards, encouraging discussion
on them at CI meetings. The management team also met each month to discuss a
‘behaviour of the month’ and to share feedback on examples of behaviours being
followed and missed as a learning opportunity.

Figure 3.41: Our behaviours at Vale
Strategic direction involved explaining the WHY behind the tools, providing a sense
of purpose for employees and helping them to see how their work fitted in and
was going to make the refinery more effective. They found that when employees
understood the WHY, they became much more empowered and engaged, and
wanted to be part of the improvement process.
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By early 2011 they had completed the roll out of Yellow Boards to all areas of the
site, and a key objective at this time was to ensure that these boards were truly
being used to drive visual management in each area (both in production plants and
in service departments). They wanted to create boards that would be actively used
to monitor the measures that mattered in each area, to uncover problems and to
drive CI by identifying which projects needed to be focused on first to start to ‘move
the dial’ in the right direction. They didn’t want to simply create display boards that
would impress visitors. They again used the performance-related pay system to help
them to do this, by including a Yellow Board audit by their CI team to assess the
effectiveness of each board as part of the bonus for each employee. This evaluated
links to tools, alignment with strategy and response to KPIs if performance
deviated from expected levels. The assessment continued to evolve over the next
five years, with input from Yellow Board owners across the refinery, widening the
audit to include leadership and behavioural measures. They eventually stopped
these assessments when Yellow Boards were so culturally ingrained that they had
become ‘the way we do things around here’. Yellow Board audits were backed up by
continuing management walkabouts and continued to be linked to the bonus.
At this time, they also recognised that they didn’t have an effective way of linking
CI improvements to business results. At first, they considered this unnecessary,
believing that effective application of CI must inevitably generate results, and that
this was some kind of unnecessary justification of their programme. However, over
time they came to realise that measuring results brings a key CHECK step into the
PDCA process. If the business was doing the right CI work, over time it should be
measurable in terms of improved business results. If they were not seeing results,
they needed to go back and question the CI work; asking if people were working on
the right projects in the right places. They recognised that it was not really important
to track the results of each and every individual CI project, but more broadly whether
KPIs in every area of the business were all showing sustained improvement. This
was unlikely to have happened by chance and could only be ascribed to the cultural
change generated by the CI programme.

Figure 3.42: CI display boards in Vale’s central engineering
Tracking CI success in other areas also became important in recognising the
contribution made by employees, allowing them to take pride in their achievements.
They found that it was important to balance the natural feeling of CI enthusiasts
that there was always so much more to improve with the need to recognise and
celebrate the significant achievements already made, so as not to forget what
things used to be like. A great example was the CI improvements display created by
the central engineering team, who deliver engineering projects and systems.

2012: Towards
operational
excellence
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In 2012, the leadership reviewed the Shingo Operational Excellence model, and
recognised that they had followed much of the Shingo methodology in their CI
journey. They decided that an independent assessment of their CI programme
against a world-class assessment methodology would be an ideal way to identify
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their strengths and weaknesses and to identify further areas for improvement. They
had not set out to pursue the award itself, rather the business results that they
believed would be generated from following this cutting-edge approach.
A key step at this time was training the whole management team in the Shingo
principles of Operational Excellence workshops. This two-day course helped to
ingrain their understanding of the cultural aspects of a CI transformation and the
links between deeply held principles (e.g. respect for people) and their role in
developing aligned business systems, and selecting appropriate tools to drive
improvement resulting in exceptional business results.
This led to further coaching for leaders on how to ask the right questions to identify
the issues that could help drive the business forward. They also spent time
checking the alignment of KPIs, ensuring that strategic goals were connected to
relevant operational KPIs driven by plant-level improvement work. For example,
the strategic goal of production capacity improvement was linked to an Overall
Equipment Effectiveness measure at the bottleneck in the process, with
improvement driven by frequent pareto analysis of downtime causes linked to CI
projects on the shop floor.

2013: Further focus
on strategy

They continued providing strategic updates to the whole workforce every six
months, and checked in with each area to see if they could connect their projects
to the bigger picture. What the leadership realised at this point was that although
strategic direction was clear to them, it was not well understood by the majority of
the workforce. They had already learned from their studies of the Shingo model the
need for employees to understand the WHY behind the tools being applied in their
area to maximise effectiveness, and while they thought they had done a good job of
helping teams to understand, it was often still poorly understood.
They had also benchmarked CI activities at a number of other sites by this time
and had liked some strategy boards they had seen at a Jaguar Land Rover site, so
decided to adopt a similar approach at Clydach. The resulting ‘Aspiration Boards’
linked Vale’s Vision, Mission and Values to the activities necessary in each part of
the business. For example, for Production, the board spoke to the need to increase
production capacity by some 20 per cent to generate more nickel for customers and
to produce it at lower unit cost.
The board showed the aims of each area, together with historical performance,
giving a trend over time to allow them to see if they were advancing towards
the objective. This was accompanied by data showing how they were doing that
year month by month. Departmental heads were responsible for updating the
charts monthly. The boards were sited in the main reception area, which every
employee would pass on their way in to work. The management team explained the
purpose and content of the boards to all employees during the strategic update
presentations, and each department head ensured that their team could connect
these high-level goals with their Yellow Boards and their individual projects.
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Figure 3.43: Strategy boards at Vale
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Figure 3.44: Our Behavioural Standards at Vale
The third piece of work was basic management training for the leaders and
supervisors. The premise here was that poor or inconsistent management
behaviours can have a significant negative impact on employee engagement.
They took their people managers though various modules to provide them with a
systematic approach to managing their teams.
The training content covered setting clear expectations for employees, genuinely
recognising people’s contributions, coaching to help people to identify and close
performance gaps, constructive feedback and escalation. The aim was to deliver
systematic excellence by consistent application of the methods learned. The
management team have gone on to be trained as facilitators to help to people
managers to keep these skills sharp so that they continue to develop and improve
in this area.

2016/17: Widening
strategy deployment
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By 2016 the business had a great strategy process, but they had recognised
through feedback from the employee engagement process that its delivery was topdown. There was therefore a need to engage more people at the front line in helping
create a better plan. While the management team might be in the best position to
identify key strategic imperatives, they were not always able to identify the best
way to deliver on them. Hence, they widened the annual strategy meeting to include
representatives from all operational and support areas generating long-term and
annual objectives based on a Hoshin Kanri template. They then asked each team
to generate their own improvement projects linked to the annual objectives that
would help them to deliver on their goals. This helped people to feel that they had
been involved in defining the future direction of their area, to ensure that work
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was practical and deliverable, and fostered a sense of collaboration. Strategic
project progress was tracked monthly in each team, and regularly reviewed by the
management team.
In 2017 they also returned to the Shingo model to reassess themselves and to
identify further opportunities for improvement.

Case conclusions

Behaviour and strategy have been at the heart of Vale Clydach’s CI journey, but
rather than finding a single approach, they have grown and developed over time
based on their maturity and understanding of CI, feedback from the employees,
and business results. There has been a continued PDCA approach applied within
the behavioural & strategy deployment system. What works for the business
today is very different from what they needed back in 2009. The key approach
has been to keep things as simple as possible, try things out, listen to feedback
and continue to evolve. Without a behavioural culture that supports CI it is difficult
to engage people, and without a clear strategic direction you risk people making
improvements in places which don’t help the business. Getting these things right
has helped a 100-year-old refinery achieve dramatic operational improvements
across all areas of the business, something which doesn’t happen by chance.
• Safety – The refinery’s CI programme has yielded dramatic safety improvements.
Between 1995 and 2000 they averaged ten lost time injuries per year; in the last
five years they have had four lost time injuries to Vale staff – too many with their
aspiration of zero harm, but a significant improvement in safety culture.
• Production – increased production capacity from 85 million pounds of nickel
to 100 million pounds (around 15 per cent) with very limited capital input. They
achieved this by systematically applying CI tools at the refinery bottleneck and
engaging employees to come up with improvement ideas. They broke all-time
production records in 2013 and 2016.
• Customer complaints – they have seen a reduction of over 55 per cent since 2008
in customer complaints where the refinery is found to be at fault. This has been
achieved by the application of CI tools to detect errors earlier in the process so
they do not affect customers.
• Energy – they have improved energy efficiency by over 16 per cent since 2008
saving over 7,200 tonnes of CO2 annually and reducing one of the largest costs.
• Waste – they have increased re-use and recycling of site waste to close to 100 per
cent since 2015 – with almost zero waste to landfill (apart from asbestos, which
cannot currently be recycled)
• Improvement ideas – Employees have implemented nearly 2000 improvement
ideas since the launch of the employee suggestion scheme in 2009.

*We are indebted to Frank Devine for this additional information that might be helpful to the reader: “There is a
radical alternative to the traditional top down approach to creating a continuous improvement culture and the
associated behavioural norms. This was developed by Frank Devine (See Devine, ‘When Employees Create their
Own High Performance Culture’ LMJ 2016 and ‘The Rapid Mass Engagement Process Part 2’ LMJ 2016). In
this approach called ‘Rapid, Mass Employee Engagement’ all the employees on a local site who constitute an
interdependent system:
· create their Behavioural Standards in the language chosen by the employees, not in managerial or academic
language
· agree with the local senior management team a jointly-owned change plan to overcome the prioritised
obstacles to achieving the site’s Higher Purpose
· while leveraging and amplifying continuous improvement throughout the process
What is distinctive about this approach is the source of momentum and sustainability i.e. from the bottom up as
well as from top-down. This was the approach adopted at Boston Scientific and Vale referenced elsewhere in this
book and at many other award-winning sites from the late 90s onwards. For a detailed academic assessment
of this approach see the MSc Dissertations by Twomey, Cardiff, 2011, Whyte, Cardiff, 2011 and Garvey,
Buckingham 2015.”
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