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The Hathaway Factory Lean Transformation

Introduction and Summary

The Players:

The Hathaway Roofing Organisation

Hathaway is one of the largest metal roofing and cladding companies operating throughout the UK.  They provide their customers with a wide range of products and services which include; estimation, design, materials purchasing, manufacture of site-specific accessories, aluminium windows, doors and curtain walls, site management and qualified sub-contractors for installation.  In short, they offer a complete service for their products from concept through installation and have long-term relationships with major contractors, clients and suppliers.

Rubicon  Associates

Hathaway Roofing's relationship with Rubicon Associates dates from their managing director’s introduction to Lean thinking at a Rubicon seminar hosted by Business Link County Durham’s Business Improvement Centre.  Rubicon Associates are a group of organisational development consultants who specialise in helping companies transform themselves into Lean Enterprises.  They support the management and staff of their client companies from analysis through the implementation of change at all levels of the organisation.  Coaching, mentoring, tutoring and advising on the best ways forward toward Lean, Rubicon consultants guide a company and its staff on a development path of learning, development and performance improvement.

Business Link County Durham’s Business Improvement Centre

The Business Improvement Centre (BIC) was establishment in 1997 by  Business Link County Durham. It is a government funded business assessment, advice and training centre which focuses on the needs of the county’s small and medium sized enterprises. It hosts Lean Thinking workshops, among many of the programmes it offers the region’s businesses and organisations. Following Hathaway Roofing’s decision to undertake its lean transformation initiative, Business Link County Durham negotiated and managed the government grant which helped fund Rubicon Associates’ initial investigations and assessment of the company.

A Company In Transformation

Hathaway Roofing has undertaken a company-wide transformation process guided by the principles of Lean Thinking.  The vision for this transformation originated with Hathaway's managing director. He first encountered these concepts at a seminar put on by the County Durham Business Link and Rubicon Associates.  He realised that such an approach could have dramatic effects at Hathaway Roofing, if  they could put these ideas into practice.

It was this vision which led to the development programme which is, in part, dealt with in this case study.  This case study focuses on the changes which took place within the Hathaway factory.  To understand those changes it is necessary to realise that they sit as a strategic element within the larger transformation of the whole company.  They are part of a strategy which was discussed, studied, designed and agreed by managers at all levels of the company.  The Lean approach to development at Hathaway Roofing is thus supported by managers from the board of directors down to team leaders and from central offices through to the site teams.

The factory is highlighted in this case study because of its strategic position in the development of the company's ability to perform in a world class manner, and because the factory's management and operators took up and applied the Lean concepts enthusiastically and immediately, learning as they went.  The rest of the company is systematically advancing the Lean approach from customer relations through estimation, design, planning, purchasing, site management to site construction.  All of these activities are being analysed and aligned into a Lean value stream.  The fullness and effectiveness of this story is still unfolding with many early indications of extensive benefits throughout for the company and its clients.  

The Factory Case Study

Early in 1998 a group of four senior and middle managers from the Hathaway Roofing factory , along with managers from other businesses within the county, attended a one-day workshop at the Business Link offices in Durham City on Lean Thinking. It was one of many that have been run there regularly by Rubicon Associates over the past few years. What made this particular event extraordinary is that the Hathaway managers, who had been sent by their managing director (who had himself attended a previous workshop), returned to their factory and immediately started to plan the transformation of their site from a traditional sheet-metal workshop into a lean, world class manufacturing operation.

Everything that had been described at that workshop about why and how a company could initiate a transformation from conventional mass production operations to lean production was logical, well illustrated with practical examples and promised huge payoffs. Yet it is rare that a group of managers can hear this message for the first time and then simply start doing it. It took vision and courage to attempt to change years of habits in a traditional industry as well as the physical structures and systems around which they were encrusted —  along with the opinions of scores of sceptical operators — overnight. Especially since the factory was doing relatively well at the time and many could have argued “Why fix it if it isn’t broken?”

The following is the case study of that transformation, what it has achieved so far and where its initiators intend it to eventually take them.

The Hathaway Factory

The Hathaway factory is situated at Bishop Auckland in County Durham. It is the custom fabrication plant for the company’s UK wide roofing and cladding operations. The factory is dedicated solely to the fabrication of the metal gutters, flashings, doors, windows, and other custom made products that — along with cladding and roofing panels (which are fabricated and supplied from elsewhere) — are installed by the company’s sub-contracted construction crews onto the metal frames of many of today’s typical industrial and commercial buildings. 

The factory is situated in one building covering 3321 square meters. It employs around 50 people (about 10% of which are managers and supervisors) and has a yearly turnover of about £3 million. It produces four basic kinds of products: flashings, gutters, glazing items (windows/doors) and custom fabrications (such as louvers, vents, etc.).

Before the factory began its transformation, in the Spring of 1998, it looked like many of the inefficient, functionally organised, small to medium sized fabrication sites which one can find throughout the U.K. (see diagram 1). The big pressing, punching, bending and cutting machines were all in a row against a wall at one end of the factory. A number of workbenches were in front of them so that whatever had just been cut, pressed, bent and punched could be assembled. Stretching off to the other end of the factory were storage racks. They were full of work-in-progress kits and an enormous array of materials that were waiting for jobs or had been left over from jobs (or were just there because they were a good buy at one time or other). Smaller pieces of equipment were scattered around the site. 

Because the factory’s machines — great and small — were all used at various times by many different people for every kind of job, there was no overall logic to their placement. To facilitate the movements of materials from machine to machine, to workbenches, to welding booths and back again, wide passageways were cut between and around these work stations so that fork trucks could make their way. Yet the isles were invariably full to overflowing with work-in-progress due to the many physical process bottlenecks — and to the start-stop dynamics caused by juggling orders competing for the same resources — so common to this type of custom-build job shop. 

Outside the factory, it was just as congested. Because the same large door and holding bay were used for goods inwards, goods outwards and quality control, the area was a mixed sea of pallets stacked with raw materials, sub-contracted parts and finished goods. In front of all this was usually a queue of lorries (blocking a large part of the employee car park) waiting to be loaded or unloaded. Fork trucks would whiz around and everyone was always busily engrossed in work. To many people, it must have appeared to be a healthy factory full to brimming with jobs to be done. In fact it was wasteful, chaotic and inefficient.

When the Hathaway factory managers and their Purchasing Director attended the Rubicon workshop in late February of 1998, as mentioned above, they were taken through presentations, exercises and discussions concerning the five basic principles of Lean Thinking: Value; Value-stream; Flow; Pull and Perfection. They returned to their Managing Director — who had suggested that they attend the workshop because he had found it enlightening — and communicated to him that it all made perfect sense and that they should start right then to make changes at the factory. Rubicon Associates were called in, a few weeks later, to make Lean Thinking presentations to Hathaway Roofing’s whole senior management team. They were subsequently asked to design and help implement a company-wide lean transformation programme — with the factory as an initial focus.

The Lean Transformation: Phase One — Where are We Now?

The first step in Rubicon’s generic lean transformation process, following Lean Thinking awareness sessions with management, is to analyse the various value streams which move through a business. In Hathaway’s case, one of Rubicon’s  consultancy team spent three days with their factory managers in an activity called Value Stream Mapping. This is an exercise where each activity involved in each work process is first listed (mapped) on a flow diagram and then categorised according to levels of transformation (storage, transport, ancillary, supplementary and basic). Each activity is then followed in real time throughout the factory (tracking) and observations are recorded as they take place. The time taken to complete each action, as well as the distance travelled by raw materials and parts during the activity (if any) is measured and noted. The principle of the exercise being that — for almost all commercial services and products (excluding, say for example, things like whisky and antiques) — storage, transport and ancillary activities add no real economic value  when seen from the point of view of the final customer and therefore should be removed from the production process if possible. Value Stream Maps were constructed by observing the movement (or waiting) and transformation of materials and parts for Hathaway factory’s four main product families: Flashings, Gutters, Glazing and Fabrication. 

What was striking about the outcomes of this analysis (everyone at the factory involved in this exercise was, of course, already convinced that the plant’s processes could be simplified and streamlined), was just how much storage and transport time was recorded for each operation. For instance, it took less than one minute of actual supplementary and basic transformation time to cut the required piece from a sheet of metal and then press it into a standard flashing form. Yet the overall time it took for a flashing part to enter the fabrication process as raw material and leave it as a finished part was observed and calculated at over three hours. That is less than 0.3% value adding time. 

What was even more striking were the distances travelled by the materials and parts, and consequently by the people who moved them about. At one point in the mapping exercise, almost 1000 yards (10 football pitches) were walked, tracking the complete fabrication of an order of aluminium louvers! Starting from the point where the original raw materials entered the factory, they were followed through all their transformations. With one of the site’s young managers in tow, a Rubicon consultant stepped out each yard of this job, tracking all the materials and various parts as they eventually came together by being moved-held-moved-cut-moved-held-moved-held-moved-pressed-held-moved-stored-moved-held-assembled-moved-held-moved-punched-held-etc-etc. from one end of the factory and back again (this did not include the 25 miles some of the parts moved to get painted at a sub-contractors before they returned to enter the assembly process again). Most of the moving was done by forklift trucks. If these could not be found — for they were always needed everywhere at once — then the parts waited, and everything behind them waited too. Because jobs were being started and stopped all the time in order to try to keep all the customers happy, pallets of work-in-process were being moved about, and held away from where they should be going next, on a continual basis. 

What is so revealing about such an exercise, is that one is forced to take the point of view of the material not the people. People are always busy doing something in such an operation (especially when they are being observed). But when one imagines oneself as a stack of parts sitting on a pallet, one begins to wonder — “What is the purpose of moving me over here?” Or “Why am I sitting here so long?” Or, “Why am I sitting here at all?” Management’s job in a lean operation should not be concerned with keeping their people busy, but rather with assuring that, at every step, a work process adds value as defined by the customer of the product. Such waiting and moving as was observed at Hathaway’s factory is certainly not untypical of what goes on in most industries today — but it should be plainly obvious that all these non-value adding activities not only cost money but (as has been proved by industrial studies) they have a significant negative effect on product and service quality as well. 

Needless to say, these tracking and mapping exercises not only set a baseline benchmark for where the factory was before it began its transformation, but they helped harden the resolve for change in the factory’s managers and demonstrated to some unbelievers the common sense of lean logic.

Phase Two — Where Do We Want To Go From Here?

The next step was to redesign the factory layout so that a constant flow of transformations could be achieved, involving as little storage, transport and ancillary operations as possible. The factory Works Manager first had the existing plant layout with its major machine and equipment placements drawn to scale. This was then cut up into a number of basic elements so that these could be overlain on a new plant layout drawing and moved about to simulate different layout possibilities. During a number of meetings with the factory management team — including at times the factory’s Production Director and Hathaway’s Managing Director — various design ideas and combinations were discussed. It was eventually agreed that the following objectives would determine the overall redesign of the factory, and its related work processes:

· An east-west orientation for the flow of all transformations. Since there were four major product families  Flashings, Gutters, Glazing and Fabrication — the ideal was to create four dedicated production cells of activity, each moving materials from its own goods inwards entrance, through a set of consecutively integrated transformations, out through its own finished goods exit and onto waiting delivery lorries; 

· A set of dedicated machines and equipment for each production cell, so as to alleviate all major physical bottlenecks;

· A small Bits & Pieces production cell dedicated to the expedition of special and rework items for the sites, so as to alleviate many production planning bottlenecks;

· The creation of a dedicated team of operators for each cell, with each team member taking as much responsibility as possible for all the operations of their cell, as well as its outputs;

· Machine changeover, set-up and maintenance routines training and team meeting training for each team member;

· A reduction of raw materials stocks, and consequently a reduction in the size and complexity of the whole stores section;

· A centralisation of both the production control office and the maintenance workshop onto the shop floor at the heart of the production activities.

On the basis of the above, a new factory design was chosen in principle and it was agreed that it would be presented to the operators and other stakeholders for criticism and feedback.

Phase Three — Getting Everybody On Board

Although most of the Hathaway factory employees had been informed that the people from Rubicon would be doing some investigations at the plant, there had been no Lean Thinking presentations to the factory workforce prior to the value stream mapping and lean plant layout meetings. In July a number of Team Meetings were scheduled at the site for this purpose.

At the design stage described above it was suggested that, if, according to the new plan, the production office was moving its operations down from its overlooking mezzanine onto the shop floor, the old offices with their panorama view of the factory would be ideal for a Team Meeting / Continuous Improvement Centre. This idea was accepted and by the first Team Meeting the mezzanine area was kited-out with a large meeting table, flip charts and a board where the new layout design was arranged. 

The factory’s fifty odd employees were divided into four groups and each were given a presentation about Lean Thinking and how it could be applied at Hathaway Roofing. Their Factory Manager then presented the new layout and production ideas. The Rubicon consultant spent half a day with each group and their managers discussing their questions and concerns and the implications of such a major change. All the issues were listed as they arose — many of which were practical problems seen from the operators’ perspectives (e.g. the quality of the heating and lighting planned for the new layout). These issues were then worked through during a number of Team Meetings that summer. As time progressed, the general attitude began to change among the work force from scepticism to enthusiasm, and they began to generate many of their own ideas for improvements — mostly small practical things which would make their lives easier, as well as the work more efficient, which had been  overlooked by their managers when constructing the bigger picture. 

Following the initial presentations and discussions, the cell teams were defined and they each chose a Team Spokesman. These Spokesmen met with their managers every fortnight and in the interim would meet again with their teams to work through issues and improvement ideas. By October the stage was set, many of the plant transformations were already well underway and everyone was on board for change.

Phase Four — Making It Happen

By the Spring of 1999 the Hathaway factory was completely transformed. The plant is now clean, spacious and humming with co-ordinated activity. This impression is obvious to anyone who had previously visited the factory as soon as they turn off the main road to enter the plant. One usually had to negotiate around a queue of transport lorries taking up a large part of the parking area because goods inwards, finished goods and sub-contracted parts were all fighting to come in, and out, the same door. Now there are two dedicated goods-inwards-only doors at the beginning of a one-way system which guides incoming deliveries to off-loading docks, cars into the parking area, lorries for outgoing deliveries around to the three dedicated finished-goods-only doors on the other side of the plant, and all exiting vehicles around the factory and out a new exit onto the main road.

Inside the walls of the factory literally everything has changed (see diagram 2). The old, congested holding bay area that previously only had a canopy above it, has been clad, insulated and ‘doored’ and transformed into a much reduced raw materials stores area — now at the front of the factory rather than along the back wall where it used to be. The rest of the factory is divided into four main east-west oriented manufacturing cells (Fabrication, Flashings, Gutters, and Glazing), each with its own entrance and exit area. Each cell now has all the equipment it needs to move, cut, bend, punch, weld, assemble, finish or pack its own family of products in a continuous flow of integrated activities. Many pieces of equipment, which in the past would have been fixed to a spot (many times due to a need long redundant), are now on wheels so they can go where a job needs them. And the cells are filled with custom built, dedicated equipment — many of which have been designed and built by the operators themselves.  A small Bits & Pieces fifth cell is now dedicated to speedily making ‘orphan’ products that weren’t delivered with the rest of their family — but which the sites teams are screaming for because the needed parts have been lost or damaged, were forgotten in the design stage or have been changed by the customer. 

What is especially striking is the modern layout and efficiency of the expanded Glazing area. It is now a fully equipped and integrated doors, windows and curtain wall manufacturing cell. Its productive contribution to the factory’s output has grown from what were once considered peripheral, and even somewhat experimental and ad hoc activities — and which had been squeezed into two disparate corners of the plant — to those of a major product line. The factory’s capacity for manufacturing these products, as well as new ones that are being introduced (e.g. curtain wall fabrication), now increases the overall competitive capability of the company.

In the exact middle of the factory one now finds the production office and, next to it, the maintenance shop. And when one looks up from the shop floor to the corner mezzanine where one used to see managers-on-high gazing down, one may now catch a glimpse of the heads of team members huddled in their new meeting area discussing some issue or new improvement initiative.

These physical transformations have been matched step for step with changes and innovations in procedures and methods. Examples are: 

· Less storage and holding area is now needed because deals have been made with suppliers and sub-contractors for just-in-time, and custom cut, deliveries and pick-ups; 

· Equipment set-up and maintenance time has been greatly reduced because the cell teams are now trained to be much more engaged in their own change-overs, set-ups and routine machine maintenance — therefore freeing the engineering team to concentrate on major breakdowns and projects; 

· Packing, which used to be in a separate area of the factory, and where the packers tended to oscillate between overwork and nothing to do, is now integrated into each cell; 

· Reusable packing boxes and stillages which are custom designed for easier delivery and use at the sites have been constructed; and parts which used to have to be packed several times if they were sent out for special processes during their fabrication, are now packed only once due to co-ordination with subcontractors.

· Where one used to see (or apprehensively watch out for!) fork trucks whizzing around a maze of isles full of work-in-progress, materials and parts are now being moved by the cell teams themselves in an orderly manner from east to west across the factory by specially designed push trolleys and roller lines. 

· Because of increased manufacturing efficiencies and capacities, jobs can now be planned so that they rarely compete with each other and can therefore be processed to completion without stops and starts. This has been greatly facilitated by a production control system that focuses on completing jobs on a first-in-first-out basis. 

· A new job ticketing method clearly lists what is needed for a complete job on each ticket — thus the consecutive set of transformations required for each job can be seen at a glance and is now the responsibility of the whole cell team.

Although some of these innovative methods had been discussed early on by the plant’s managers during the initial planning phase, many of them — or a least their refinements — came from the operators themselves during their Team Meetings. This was aided by a system that is now in operation whereby anything that stops or hinders a process is noted and communicated to a Team Spokesman. The Spokesmen then bring these issues to their regular meetings with their managers and solutions are sought. Proposed solutions are brought back to the teams and modified, if need be, in the light of their feedback. 

In fact so strong is the drive for improvement in the factory, that sometimes innovations are just put together, on the spot, because someone has highlighted a problem. For example, a few months ago an assembler in the Glazing cell complained to his manager that it took far too much time and energy every time he had to manhandle a large window frame in order to turn it around so that he could work on each of its edges from his bench.. No sooner had his manager discussed a possible solution with him —  a revolving, lazy-Susan like bench top — than the manager was off designing it with a craftsman in the Fabrications cell. Two hours later the new table was in place and the assembler was easily turning his window frames on it.

What is clear — and what has been proved by the experience of many organisations, and sometimes through bitter disappointments — is that if the Hathaway operators had not been brought so fully into the planning and implementation of this change process by their managers, it would not have worked. In fact when the Hathaway Production Director was recently asked what he felt was the most significant aspect of all the changes he had seen. He replied “We were set in our ways. We needed Rubicon to start the ideas flowing, but we also needed them to help us — all of us together — step back from a process we had become so familiar with and take the time to talk about what we were doing and how we could do it better. I’d say communication was the big change. Then, because we know how to make things, we just made all the other changes.” This spirit has been made tangible in a new bonus system the factory is now offering its employees. For every pound sterling the factory makes over its projected yearly profits, 20% is divided equally among the workforce.

Phase Five — Taking Stock of Results and Moving Forward

	Area
	Results

	Inventory
	Reduction from £300K to £100K

	Lead times
	Reduction from 4 weeks to 3 days*

	Machine set-up
	Reduction from 3 hours to 30 minutes

	Productivity
	35% increase in capacity to date


(* This represents the internal achievement of reduction time,

the lead time quoted to the sites is still 4 weeks overall for parts.)

Besides the physical assets which have been added to its worth — through the up-grading of the plant — and the increased education, motivation and involvement of its work force, the company calculates that it has, so far, reduced the time it takes to do jobs in the factory by 35 percent. Included in this is a significant reduction in machine change-over and set up times. No one has been laid off, but, rather, there has been a reduction in overtime work. The factory has reduced its costs of carrying stock by two thirds (realising a savings of over £200K) and it has become very flexible in terms production planning and lead times. This has all been achieved at a cost of about £300,000, or approximately 10% of a year’s turnover. The combination of these improvements has created perceptible enhancements to the factory’s product quality and delivery capabilities, as well as reducing its cost base. But most of all, a 35% increase in efficiency — and this is still rising — means the factory has a greatly increased productive capacity: over £1,000,000 worth!

Although the factory now has this increased capacity, this has not yet been fully taken up by its customers — the company’s construction sites. The site operations’ own systems do not, at present, allow them to utilise their factory’s new performance capabilities. Therefore the next step, and one in which the company is fully engaged at the present moment, is for Hathaway Roofing to achieve a full ‘leaning’ of its other operations. 

As for next steps at the factory, its impetus for change is still strong. It wants to now render its communication processes more transparent and thereby increase their speed and effectiveness. It intends to do this by creating what is called, in world-class manufacturing language, the visual factory. This will be achieved mainly by the placement of information boards in cells, and at the maintenance shop, which visually communicate requirements, results, achievements, plans, feedback, etc. for everyone to read.

Also in the pipeline are a couple of new machines which will help break the bottlenecks that have already arisen from the new layout. For example; in the Flashings cell the basic transformation is the pressing of the main body of a flashing from a pre-cut metal sheet to a finished part ready for fitting. An almost continuous flow is achieved now by two, three-meter presses which are placed side by side. However, from time to time, items called butt straps must also be pressed and attached to each flashing piece. To date, these butt straps must be made on one of the big presses. This consequently slows the flow of flashing parts. The factory has therefore ordered a new and smaller press which will be put between the two bigger presses and will be dedicated to pressing the butt straps simultaneously with their corresponding flashings. A new punch will also be purchased to even out the flow within another cell. 

The factory management estimates that it will take them another six months of adjustments and innovations until their new creation is humming at top speed and efficiency. They realise, however, that this is just a first requirement of a fully lean operation. 

The logic of lean thinking moves from: 1) stripping a production process of its waste — i.e. its non-value adding activities; to 2) bringing about the possibility for a seamless flow of transformations through physical and procedural alignments and integrations; to 3) realising this steady flow of value creation by establishing the dynamic of pull. Pull must originate with customer requirements which are communicated upstream by physical or symbolic kan-ban systems. These tell the next operation upstream in a value stream that just so much of what they provide is now needed downstream — and no more. In a lean operation a pull system replaces the traditional production scheduling  approach, or push system. This reduces work-in-process and inventory build up within the flow of an operation and renders it transparent and highly flexible.

At the Hathaway factory, pull will be achieved when its customer sites downstream can communicate to it just what they have as an actual need for a short time into the future, and when these communications then pull the materials and parts through its production cells. For this to be realised, the factory will need to be able to pull the designs for these parts from Hathaway’s Design Office  at the same time, and rate, as it pulls the required raw materials from its suppliers.

The factory, with its greatly increased capabilities, provides the key to delivery throughout the Hathaway supply chain.  Without the factory developing in the way it has, the effectiveness of other developments would have been greatly constricted.  As it stands, the factory is now able to meet the expanding needs of the sites by delivering, just in time, just what is needed. The whole issue of material control to the sites will be sorted by the factory by virtue of more capable, sophisticated and specially designed delivery systems.  Additionally, the factory is now able to consider new products which it can introduce to the sites effectively and without disrupting the flow of standard requirements.

This is the future into which the Hathaway Roofing organisation is heading. If it can achieve it soon, it will be an outstanding leader in the country’s construction industry. Hopefully all the pieces will come together — as for the factory, it is already well on its way towards playing its part.

Jeff Martin, Rubicon Associates 

December,1999

Diagram 1 – The Hathaway Factory before its Lean Transformation
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Diagram 2 - The Hathaway Factory after its Lean Transformation
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