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Chapter 11 

Comparison With Traditional Strategy Schools 

The tables used in stage four of the BIZ model have come from examining 
traditional schools of thought in business and manufacturing strategy and how 

these fit with agility and the strategy behind agility. These schools have been 

compared with some of the key texts surrounding agility and the drivers behind 

it. This has also been combined with work from the agility centre, incorporating 

the pillars of agility (ACI) into the examination. More traditional manufacturing 
output strategies, such as Miltenbergs manufacturing outputs have also been 

cross examined in the development of the BIZ system. 

Summarised below are some of the traditional schools of manufacturing 

competitive advantage and how strategy effects them. It is proposed that the 

outputs of agility paradigms examination should be compared with the more 
traditional schools of strategy thought to identify shared ground and 

commonality of theory. This is done in chapter 11 where traditional strategy 

schools are mapped to agility and provide the contradictions table. 

Firstly Hayes and Wheelwright stages of competitive manufacturing have been 

examined. The four stages have been outlined below: 

r 

Co 

Intemai External 

Stage I Stage II 

Stage III Stage IV 

Figure39: Hayes and Wheelwright stages of competitive manufacturing (Hayes and Wheelwright 
1984) 
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Stage I 
Stage I companies consider their manufacturing organisation to be internally 

neutral, in that its role is simply to "make the stuff', without any surprises. Such 

companies believe that their product designs are so unusual or their marketing 

organisation so powerful that if the product can simply be delivered to 

customers, as advertised, the company will be successful. 

Stage II 
Stage II companies look outward and ask their manufacturing organisation to be 

externally neutral, that is, able to meet the standards imposed by their major 

competitors. Such companies tend to adhere to industry practice and industry 

standards. They buy their parts, materials and production equipment from the 

same suppliers that their competitors use, follow similar approaches to quality 

and inventory control, establish similar relationships with their workforce, and 

regard technicians and managers as interchangeable parts - hiring both, as 

needed, from other companies in the industry. 

Stage III 
Stage III companies have a manufacturing organisation that is internally 

supportive of other parts of the company, with a co-ordinated set of 

manufacturing structural and infrastructural decisions tailored to their specific 

competitive strategy. 

Stage IV 
Stage IV companies regard their manufacturing organisation as externally 

supportive, that is, playing a key role in helping the whole company achieve an 

edge over its competitors. Such companies are not content simply to copy their 

competitors, or even to be the "toughest kid on the block" in their own 

neighbourhood. They -seek to be as good as anybody in the world at the things 

they have chosen to be good at - that is, world-class. 

The grid below has been developed by Porter to show generic strategies for 

manufacturing businesses. It shows a split of scope and competitive advantage. It 
is proposed that agile companies or agility fits in stage four of the Hayes and 

wheelwright model and section 2 and 3b of Porters generic strategies model. The 

three sectors are related in that each is driving a niche for agility. In all three 
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sectors each create solution products for customers and thrive on driving 

innovation to push the company forward. 
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Figure 40: Porters Generic strategies for competing (Porter 1980) 
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Figure 39: Cambridge manufacturing institute: Elements of strategy (Cambridge Manufacturing 
Institute) 

The final diagram shown above, is briefly examined here as the elements 

considered in strategy, this output is generated from the Cambridge 
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Manufacturing Institute. Again it will be interesting to see if the focus of agile 

paradigms fits with this view of the strategy elements that have been highlighted. 

The traditional schools of thought have come from 10 schools of strategy 
described by Mintzburg, Ahlstrand and Lampel [11]. The classification of these 

schools of thought is as follows: 

The Design school 
The Planning school 
The Positioning school 
The Entrepreneurial school 
The Cognitive school 
The Learning school 
The Power school 
The Cultural school 
The Environmental school 
The Configuration school 
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Each of these different schools of thought has advantages and disadvantages in 

terms of Agility. Some such as planning learning and environmental do not lend 

themselves easily to the proactive stage of the Agility cycle. These are more 

reactive and emergent to market forces. Others such as entrepreneurial, cultural 

and configuration, lend themselves more easily to a proactive stance and aim to 

take on market inertia and provide different types of products services and 

solutions. If these views are compared to the proactive reactive cycle discussed 

earlier in the project it can be seen that some types of strategy formulation 

techniques lend themselves to agility more than others. 

Following are comparison tables of schools of strategy thought and their drivers, 

and a table that maps strategy to agile capability and core agile values extracted 
from some key research papers. 
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Table Development 

Table 13 was included here to show how strategy schools and principles fit with 

each other and key agility concepts. The paradigms of agility are included to 

show where they agree and cross impact with these traditional strategic schools 

of thought. It is not suggesting that the paradigms are superseding the schools of 

thought but they are taking aspects of each and developing the core concepts to 

map into a new paradigm of agility. The table also gives some ranking of the 

traditional schools of strategic thought by examining where the paradigms ft and 

which parts of these schools become relevant in agile strategic formulation. From 

the tables it can be seen that the most relevant areas of traditional strategy are 1 

Design School, 2 Planning School, 3 Positioning School, 4 Entrepreneurial 

School, 6 Learning School. 

The table mapped out also provided a key step in developing Step 4 of the BIZ 

process, it created a starting point to gather thoughts and ideas on this stage of 

the process. Stage 4 of the BIZ process utilises the map here so that capabilities 

and pillars can be mapped to. paradigms and strategies. This is where the strategy 
formulation and the paradigm application is carried out. It forms a relationship 
between the bottom up operations strengthening and the top down application of 

a strategy. This is a critical part of the BIZ application. 

The map also demonstrates how paradigms fit with other key areas of research 

that are deemed important in the application of a strategy to a business. It is 

proposed that as the paradigms are developed then these could be rationalised or 

removed. However they are currently left in to ensure that the paradigm work is 

relent to strategy formulation and application in a traditional sense. With the 

development of a larger number of paradigms this comparison to traditional 

strategy thinking may not be necessary. 

The schools of strategy often describe how a company is set up and so the 

processes that it will go through in developing strategy and formulating business 

plans. This is important information to retain as companies will be starting from 

one of these positions. Therefore the mapping of these schools through to agility 
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principles and the pillars gives an idea of how the thought processes work and 

enables the system to match a company ̀ style' 

In this table schools are mapped against Markides `6 principles of strategy', 

agility paradigms, Miltenberg and pillars of agility. The last two give link to the 

operation focus of the system and back to the tools used in the BEA and the 

output that this gives. The first two steps show paradigm relevant to tradition 

thinking behind strategy formulation and base these principles on sound 

foundation. With expansion the paradigms will be able to stand alone as in the 

TRIZ system and become a list of paradigms and contradiction as a reference 
look up type system. However during development the paradigms must show 
how they impact business in relation to current tested systems and thought 

processes. 

The table shows that some traditional schools of strategy do not currently fit with 

the paradigms developed through the content analysis. It may be that as more 

paradigms are developed more schools of strategy are brought into play, maybe 
by applying caveats the majority will. This is an area for development in the 

future. The use at the moment is that paradigms and strategies can be mapped to 

capabilities and matched up to the most appropriate for the company. 

In summary the development needed to take this system further would be an 

expansion of the material coded, a bigger dictionary to code against, more coders 

and development of the initial maps in table 14 to populate the agile paradigms in 

more detail. 
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Discussion: 

From the above work it can be seen that the business process TRIZ system is not 

ready to roll out on a company. However, the framework is there to allow further 

development to take place. With development of some more principles and 

contradictions there will be enough material to roll out a pilot study of the 

system. This pilot study should look at companies who are already considered to 

be agile and test how the results match up to what is in place already. There 

should also be a company who is on the route to Agility and again the results 

examined by a number of people to inspect what feedback comes from the 

system. 

The final system could also be placed into a software type model, as has been 

done with TRIZ, which would enable a certain amount of automation to take 

place. The BEA system and the tool selection framework developed earlier in the 

project have also been placed into a software package. The final system aims to 

give an insight into what practical measures a company can undertake to ensure 

that its strategic goals are met and in an Agile manner. The system is not 
designed to produce a strategy for each company as this may end up producing 

out similar strategies for each user. The real value is gained from making a 

chosen strategy fit to an agile pattern. It should provoke thought and suggest 

practical measures to enable strategies to perform in an agile manner. 

The suggestion for further work here would be to build a more complex and 
larger model in NVIVO to assist in making content analysis and grounded theory 

more robust. This should also generate more paradigms and contradictions. It 

would also be beneficial to aid validation if a case study is passed through the 

system. This may also highlight areas which have been missed through the 

content analysis process. 

Another interesting proposition may be to form a team of researchers who each 

examine a number of papers. This group could then meet to compare the type of 

paradigms being discovered and search for more `root cause' type answers in a 

larger and more in depth manner. 
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Proposals for system development: 

In the next chapter two companies have been examined through the BIZ system 

process to show how the growth of a company fits into this structure proposed. 
The companies examined have come from very different market segments and 
this helps to show how the system developed can be applied to a wide variety of 

companies. 

The two case studies also highlight the need for a classification system for 

companies as it is proposed that this can tie in neatly with the proposed system. It 

is proposed that companies with similar classifications will take similar paths 
through the tables and similar patterns will be shown. 

This will help to exhibit the types of capabilities needed for certain types of 

strategic growth or movement, and will be very easy to tie in with the lifecycle of 

a company. It is clear from the case studies that as a company moves through its 

lifecycle it is harder to change direction and move into a new strategic position. 

This classification ties into the work of McCarthy who proposed a classification 

system or companies based on cladistics. The diagram below shows how it is 

proposed that lifecycle and strategy are linked with each other along with factors 

such as potential attractiveness to being acquired, or invested in, the types of 

controls that companies will exhibit at certain levels and the way in which the 

strategic thinking will be focused depending on where in the life cycle and size 

cycle the company is. Strategic thinking ties in closely with the table used at step 
4. 

It is proposed that companies lifecycle, their classification into a biological type 

school, and the types of strategy they use are inextricably linked. 
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The BIZ / TRIZ system looks at the types of behaviours displayed and follows 

through the types of capabilities needed to implement strategy with these types of 
behaviour. Incidentally the theory of Katz and Kahn [1978] also ties in neatly 

with BIZ relating that company decisions are made around the core principle of 

survival. This can help to explain the movement through the decision areas and 

the rate of movement of companies at different points in lifecycle, size and 

structure. 

Low Low Opportunis Easy to Entreprene 
Acquisition Control tic Reconfigur urial 
Potential Procedure Business e 

Attractive More Strategic Difficult to Strategic 
for Restrained Business Manoeuvre board level 
Purchase Control Direction decisions 

Figure 44: Lifecycle characteristics of companies (McCarthy) 

The diagram above shows a link between the following: 

Acquisition potential of a company: The control procedures in place: The type of 

strategic thinking the company undertakes: The ease in which a company may re. 
direct itself: The type of leadership demonstrated in the business. 

It is also proposed that in the main the size of the company will inciease from top 

to bottom, and as the size of the company increases it moves further down the 

scale in each of these areas towards the bottom box in the diagram. 
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McCarthy has also proposed that there is a classification possible of companies 
by the type of industrial behaviours, features and systems they display. 

Firstly McCarthy covers why classification methods are constructed and quotes 
Carper and Snizek: 

`the most important step in conducting any form of scientific enquiry involves 

the ordering, classification or other grouping of the objects or phenomena under 
investigation' [Carper WB, Snizek WE., 1980] 

Classification also has importance in strategic areas and for refining a hypothesis 

about a company or outcome to situation. This also forms part of research into 

predicting how organisations behave to change, and behave to survive. This part 
in particular ties into the research in agility and the reaction of organisations to 

change. 

`classification serves as a basis for predicting organisational decisions or change' 
[Haas J, Hall R, and Johnson N, 1966]. 

With this in mind it is proposed that organisational change and change to drive 

agility will happen in a proven and predictable manner. This manner is shown in 

the table, strategy to agility capability / core values, as used in step 4 of BIZ. 

[Table 14] 

For any type of system predicting how a company will behave and suggesting a 

route forwards for the future it is important to be able to see where a company 
has come from. If companies evolve then they must have ancestors, what they 

have learnt from these ancestors and the traits that they display are useful in 

giving direction for future evolution. 
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It is proposed that strategy is part of the evolution of a manufacturing company. 
Agile strategy puts a company in a unique niche position with competition left 

behind. However the competition, as in all evolving systems, will emulate the 

behaviour of a system performing well. Therefore the agile company must 

continue through its lifecycle at a rate that keeps it supplying differently and 

ahead of the competition. 
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Chapter 12 Case Study 
BIZ System 

In this section the BIZ system is applied to two companies in case study format. 

This is to demonstrate the BIZ system format and its application to companies in 

different market sectors. The results demonstrate how agility can be gained 
through the use of the paradigm system proposed in the previous chapter. 

The chapter following this demonstrates a full case study application pre BIZ 

showing where the ideas came from to automate the system and create the BIZ 

framework. It runs the full ARM process with the strategy section as 1°` 

developed by the author. This strategy section developed the thoughts around the 
BIZ paradigm principles. 

Background to the company: 

1988 - The company was formed to supply pre-packed rice and flour to the food 

service markets. 
1999 - The company acquired a noodle and Chinese pastry business also 

supplying prawn crackers. 
2000 - Acquisition of specialist Indian flour business 

2001 - Retort technology brought into business 

2003 - Launch of labeled chef products to mainstream retailers 
2003/2004 - Mills own rice products at own manufacturing site 
2005/2006 - Acquires edible oils business, also acquires bought in goods 
business which distributes to the ethnic food wholesale markets. 
2008-2009 - Acquires a premium brand ethnic food provider to the mainstream 

supermarkets 
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BIZ Application: 
1) Define Market: 

Company started as a MTO supplying to the foodservice industries, it has 

since moved to an MTS and is transitioning at the present time to an 

ATO. 

2) Define strategy: 

The company aims to `specialise in authentic premium products for the 

ethnic food trade'. 
The strategy of the company here relates to the fact that they are moving 

form a company which started as an MTO to a company which is 

essentially ATO. At the formation of the company, foodstuffs were 

packed to order to provide the foodservice industry. The positioning of 

the company now is one of supplying a large range of products to a large 

customer base. These products can be configured in anyway that the 

customer wants and each order or customer interaction will be essentially 

a unique offering assembled to the customer's demands. However, as 

products are coming from two divisions of the company (Manufacturing 

and Bought in) they are stocked items, assembled to one order. 

3) Contradictions: MTO to MTS to ATO 

The contradictions between the above types of organization for a 

company highlight the challenges of moving a business forward and 

providing a different type of service to the customers of the company. 

These changes, although challenging, provide a strategic change for the 

company and move it into a niche position. 

The company used to make to order providing essentially an ingredients 

service to other food companies. The meant a set up and focus on 

manufacturing operations for fast turn around of orders and minimum 
lead-time through manufacturing efficiencies. 
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Moving to an MTS company means a slightly different focus and it also 

means a different service on offer to the customers. It is important to note 

that there has also been a change in the type of customers focused upon 

when this transition happened. The company moved from a small product 

range to a greater range and focusing more towards a wholesale market 

than other manufacturers. The level and type of service has to change as 

the number of potential customers increase and the value of each order 
decreases. This essentially means processing more orders of increasing 

complexity to increasing number of customers. However at this stage the 

product offering was still relatively small and essentially each customer 

was taking one type of product from the company. 

In moving to ATO, the company has increased is product offering by a 
large factor. This means not only is the company manufacturing but it is 

buying in goods which are being combined into one customer order. 
Offering the customer a large range of products from one single point of 

supply means that they are again increasing complexity, and having these 

products in stock and then assembling them in the right combination is 

now the main focus of the company. The manufacturing sites are run at 

separate locations with independent management providing service into 

the assembly operation. 

4) Apply Agile Paradigms: 

This is done using the table called: Mapping of strategy to agility capability / 

core values. By applying the table format it is possible to see how the company 
has been moving forward; from the choice of strategy schools the type of 

paradigms, positioning, manufacturing outputs and capability pillars can be 

tracked. This is mapped for the company as follows: 
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Design School 
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Figure 44: lifecycle characteristics of companies-extended (Hetherington) 
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Each row of boxes represents a stage in the table. The first is the strategy school 
that the company belongs to, is planning by or has shown behaviours relating to. 
The second is the principles of strategy that are being used, thirdly lie agile 

paradigms that tie in with the two previous stages are highlighted. After this the 

characteristics of the manufacturing strategy, the manufacturing outputs, as 
denoted by Miltenberg and the ACI pillars related to the outputs are shown 

5) Evaluation: 

The evaluation that has taken place at the company has focused on the feasibility 

of changing the offerings of the company so radically, what the alternatives have 

been and how mature the markets are it was operating in and planned to move 
into. 

The feasibility study has shown requirement that the company has new 

capabilities and is structured in a different manner. This restructuring has taken 

place and to move along with this facilities have been upgraded and purchased to 

allow a separation of manufacturing sites to storage, collation and distribution 

sites. 

The maturity of the markets has played an important part in why the company 
has moved in such a direction. The ethnic trade has become a larger and larger 

business in recent years and no single offering was being made to the trade to 

source majority of products through one company. By offering this unique 

service or solution the workload of the wholesalers is reduced and the amount of 
trade through the company is maximized. The wholesale markets to 
manufacturers requiring rice and flour has been moved to other companies who 

specialize in this type of product, thereby consolidating core activities. By 

entering into the market with a solution offering, there has essentially been a 

niche created and this has lead to the company being highly successful and 
having revenue to reinvest as is demonstrated by the history of acquisition. 
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6) New Solution: 

The offerings from the company at the present point offer the `new solution'. 
However, this will remain new for only a period of time. The company will 

continue to operate at it current position, squeezing efficiencies and making sure 

measures are in place to ensure agility. Importance here for the company must 
focus on the distribution of all the products requested by the customer at the right 

time, there must also be a price or cost measure as large numbers of the items are 

price sensitive and will loose market share if offered at too high a price. There is 

however core products which are relatively price insensitive and are market 
leaders in their sector, the company must capitalise on these brands to drive 

revenue growth. The cycle of agility / strategy implementation must also start 

again to ensure the next offerings from the company fulfil the same criteria. 
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Supplier to OEM of medical equipment for operating 
theatre 

Background to the company: 
The company formed around 1949 and supplied cushioning and pillows to 
hospitals and the medical trade. From here the business remained in the family 

and moved into supplying birthing beds and mattresses for operating tables. 

The company found a unique position by sourcing fabrics which were breathable 

and sonically welding the mattresses to stop the ingress of bodily fluids. This 

type of product lead the company to supply some of the leading manufacturers in 
the world with innovative products which helped to promote patient comfort, 
hygiene and looked aesthetically pleasing on top of very expensive operating 
tables. 

However other companies started manufacturing this technology in the early 
1990's and the company looked to develop the next generation of product. The 

company developed a moulding procedure which produced mattresses and 
supports for use in theatre which were completely sealed, (no stitching or 

welding required, and could be moulded into almost any shape and size that a 
customer could require. This allowed for even greater infection control, ease of 

cleaning and advanced patient positioning through the use of a number of 
supports on one table. To develop this further the company started to develop a 
moulded product to prevent pressure sores which can develop in theatre during 
long procedures. The use of memory foam in the mattresses greatly reduced the 

risk of these starting and so improved patient care and reduced the liability of the 

manufacturer and hospital to litigation if these type of sDres developed. The 

memory foam was again developed to be completely sealed and moulded to 

proved infection control and this product became very popular amongst several 
large equipment manufacturers. The company now found itself in a situation 

where they were running two processes requiring different chemicals and moulds 

and running a molding system with a large number of units in to try and maintain 
the service levels to customers. There was a large creation of WIP and slow 
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throughput of a large volume due the variation in products. Each individual 

mattress / product was sold exclusively to one manufacturer. 

1) Define market: 

The company was operating in an ATO manner. They were processing large 

amounts of products and assembling the components into an order at the end of 
the production processes. There was a large amount of WIP in the system which 
was necessary to be able to put together the number of products that the customer 
required for an order. This system operated out of control. 
The desire from the market place was to operate as an MTO, reducing the lead- 

time, the cost, and providing clear service advantages to traditional moulding 
operations. 
The agility for this company came from the fact that the batch size could be 

reduced to minimum of one. This allowed a very different service to customers 
that a traditional moulding operation whereby the batch size could be very large. 

The products were also bespoke to each customer and would only be supplied to 
that customer. The main BOM for each product was exactly the same but the 

product differentiation came from the unique moulds each customers product 
came from. 

2) Define Strategy: 

The company aims to move to the MTO market and truly manufacture only what 
the customer requires and assemble this as an order at the end of the process and 

ship one complete order every time a shipment is manufactured. This means 
transitioning from an ATO - whereby large amounts of WIP are being used to 

service a small number of clients with bespoke products, to a company with 
minimal WIP as each product is for a customer order. Agility is gained from the 
fact that lot sizes are small and each product manufactured is bespoke only to 
that customer. The true agility comes from the process being able to be set up to 

produce one item in the same efficient manner as it produces 30 or 100. Here the 

operational capabilities had to be aligned with the strategy of the company to 

allow quick change over of tools. The agility would come from the fact that the 
BOM is the same for all products but the mould is unique creating a unique 

product offering to the customer. There was also a rationalization needed to use 

one source of raw material to enable the change over to be as efficient as 

possible. 
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Contradictions: 

ATO to MTO 

The company was driving agility from the fact that it assembled some of the WIP 

together to create the orders for the customers. The contradiction would be the 

reducing in WIP, . from an ATO system, to a system which truly was MTO and 

processed only those required products, yet still provided the service levels to the 

customers that they required, i. e. batch sizes of one. 

In moving to an MTO it means a different focus mainly amongst the set up of 

operations. The strategy was already aligned to provide this kind of service. The 

manufacturing operations were aligned to process large amounts of WIP and use 

a sorting technique at the point of dispatch. Now the point of manufacture would 

be used to make the decision on what would be shipped, and the support 

processes & operational capabilities would be aligned. 

3) Apply Agile Paradigms: 

This is mapped for this company as follows: 

The schools of thought that has prevailed in setting the strategy objectives far the 

company are: [These also tie in with the family owned business structure for 

SME type companies] 

Positioning school: The position or strategy that is viable in the marketplace is 

one that can be defended against existing an d future competitors. Ease of 
defence means that higher profits than others in the industry are possible. 

Entrepreneurial school: `here, however, the strategic perspective is not so much 

collective or cultural, as in some other schools to be discussed, as personal, the 

contract of the leader. Consequently, in this school the organisation becomes 

responsive to the dictates of that individual - subservient to his or her leadership. 

And the environment, if not exactly subservient, becomes terrain on which the 

leader manoeuvres with some ease, at least in terms of directing the organization 

into a protective niche. ' [Mintzburg H, et al 1998]. 
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These two schools map on to the principles of strategy as follows: 

Create a unique position, make clear choices, have appropriate organizational 
support. 
The paradigms of agility proposed for these mappings are: 

Solution products: The products that the company provides are solutions to the 
design needs of the customer and created unique for the individual needs of each 

customer. These are then sold exclusively to that customer allowing the product 
to be truly unique. 
Niche Creation: The market for moulded operating theatre mattresses which are 

pressure reducing is occupied by only one company. 

Individual Serving of the Customer: The customer is served individually by 

supplying unique, bespoke service to each customer and collaborating at the 

design stage of the product development lifecycle. This ensures the customer is 

receiving individual attention from the company. 

Manufacturing strategies highlighted are pro-activeness, patterns of actions, and 

programs of improvement. These tie into Miltenbergs manufacturing outputs of 
innovativeness and service. 

The driver of the pillar of Agility comes out from both schools of strategy as the 

Product. 

4) Evaluation: 

Moving to the new system of true MTO means that the strength of position 

within the market place is truly cemented for a further period of time by 

providing a slick unique offering. However this will not drive agility and 

uniqueness for ever and the next product to provide a unique offering needs to be 

sought. There should also be some expansion of range here and utilization of the 

techniques employed for other markets possibly not related to the medical 

equipment market. 
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5) New Solution: 

Solutions are to investigate ancillary products that compliment the product being 

sold. (For example cleaning agents, other accessories. ) Also the techniques being 

used to drive sales in this market can be transferred to many sectors and the 

technology used is being investigated in other markets to drive agility in a similar 

manner. The change of operational capabilities has also sealed some customer 

relations although has been hard to drive through due to the nature of the 

strategic school the business is operling in. The entrepreneurial school must 

understand the changes behind the drive and push these through in the same way 
the vision and strategy for the company are pushed through the rest of the 
business. 

Appendix 5 shows a full implementation pre BIZ for comparison to the above 

explanation of the BIZ system. 

Case Study Discussion 

The BIZ model is an add on for the existing BEA model to replace the as yet 

undeveloped section of strategy on the ARM diagram. In Appendix 5 there is a 
detailed model of how the system works without the BIZ model as compared to 

the case study above where the BIZ model has been applied. It can be seen from 

the detailed study in appendix 5 that the process is quite lengthy and 

cumbersome without the application of the framework. There is also no point at 

which the strategy can be focused or passed through and agility model. The BIZ 

system enables a point at which the strategy selection / discussion can be put 
through a paradigm of agility check. However, more than that, the BIZ model 

can provide strategy suggestion from the pillars of capability identified and 

enhanced through the initial process. This means there can be a bottom up 

approach to strategy looking at where the company's capabilities can lead it in 

terms of strategy. 

Conversely if there is a need the BIZ model can be worked in reverse, although 
there was not an original intention for this to be the case and there is some more 

work required to make this a robust and tested process. 
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The bottom up process can take the capabilities and pillars of agility and map 

paradigms to the outputs, then map these paradigms to traditional schools os 
strategy thought and selection. 

TurbuNnoe 
Aussmsnt 

Agft Focus 
Sebdor 

Aa ft Indicators II Agility Tools l/ Process 
Focus 

Strategy Strategy Strategy 
Devsbment Implementation Evaluation Strategy I 

Fose 

Figure 47: Modified ARM (Hetherington) 

The diagram above shows a strategy focus area of the map - it is suggested that 

this is now replace with the BIZ model showing the indicators and tools feeding 
into the system, namely table 14 developed in earlier chapters. 

The difference that the BIZ model makes is that it provides a framework where 

previously unknown paradigms can be utilised to drive strategy in an agile 
direction, rather than forcing agility onto an existing strategy which may 

constrain the company to non agile directions. 

This advantage means there is now a complete system of bottom up approach to 
developing agility within a company rather than a bottom up approach to 

applying tools and then top down for strategy and trying to fit the two together. 

The research has aimed to identify some of the paradigms of agility that can be 
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used for this process. There are many more to be found and the process for doing 

this has been suggested in the discussion around content analysis. 

The disadvantages of this system are that it does require a large amount of data 

gathering and that it is not a finished article. Until it is a finished article it has a 

limited application which will mean the output are very limited. The model may 

also be open to criticism of applying too tight a control on the formulation of 

strategy, particularly by the entrepreneurial school whereby large amounts of 
freedom are required to develop a company and the niche it operates in. 

As well as the future work already discussed around development of the 

paradigms and the testing of a top down application there should be some 
development and link up with the practical outputs used in appendix 5 as these 

were deemed as very useful outputs by the participants in the case study 
discussed in appendix 5. Specifically the areas to develop would be the output of 

a table / form such as fig 55, current state strategic overview and the use of Fig 

15 Extended Ansof Matrix to identify actions in the quadrants that the company 

will operate in. Once there has been more work on the paradigms the table 

developed in Table 14 should have the traditional strategy section taken out and 

mapped separately to the paradigms and the pillars enabling a simpler use of the 

table to look up paradigms versus the pillars of agility from the BEA. 
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Chapter 13 

Summary and Conclusions 

This section provides a summary of the work carried out in the project and looks 

at elements of the research to discuss the results that generated and their 

suitability for future use. The sections are broken down as follows: 
The research methodology is examined for its suitability 
The tool selection table and automation of the system - how successful this part 

of the development has been in generating output with reduced human 

intervention 

Discussion of the case studies 
Paradigms of agility; was the content analysis successful and how this section 

can be expanded 
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Research methodology: 

Was the method and approach to the research suitable for the type of research 
being carried out and did it give robustness to the ideas suggested? Did the 

method fit with the objectives and learning? 

The research methodology designed at the start of the project aimed to provide a 
framework to guide the project work through best practice techniques. It 

provided direction and clarity through the stages of the project which draw lots 

of data and cause the direction of the project to become unclear. The 

methodology was also used to guide how ideas would be developed in a 

systematic manner. 

However, this framework needs to be flexible enough to allow freedom of 

research to create and form new theory and hypothesis. The format here 

examined the concept of agility from the operational level before moving to the 

strategy level. This format allowed the base elements of agility to be examined 

and linked into the strategy elements to form paradigms of agility. This bottom 

up and top down approach gives a balanced view of agility from both ends of the 

scale. 

This approach also allows a view of the lifecycle of the manufacturing systems to 
be formed through the evaluation of paradigms, strategy and the TRIZ system 
itself. 

Validation techniques are covered in the project research methodology, and the 

use of Toulmin in manufacturing research is quite unique. Because of the often 

qualitative nature of the data gathered and examined, tools have been borrowed 

from the social sciences which are more suitable to processing this kind of 
research data. This gives more robustness to the process being undertaken. 
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The Toulmin technique allows tacit data to be validated using a social science 
type technique for an engineering / business problem. The qualitative data that 
has been gathered through the use of grounded theory and content analysis and is 

put through a process to justify the choices, theories and ideas suggested. When 

Toulmin was combined with the comparison of output from case study 

examination af rther robustness was generated. Here case studies already 

carried out with the successful implementation of tools and techniques were 

compared to a run through the automated system. 

Grounded theory and content analysis were proven very beneficial in the analysis 

of agility by allowing the data to form theory and direct the research as 
hypothesis emerge in the duration of the research. 

Grounded theory, through its nature provides large amounts of data to analyse 

and form hypothesis around. The grounded theory element of the project was 

enabled through the use of the software package NVIVO. This package helps to 

speed up the process of content analysis by storing and coding up data in situ on 

the computer, and allowing the quick access to the coded data, sorted and stored. 
into the classifications and nodes desired by the researcher. 

The use of the software package enabled the research to move forward at a much 

faster pace than if the literature was coded up in a traditional way using printed 

material and coding the documents manually. This was definitely an advantage to 

the project and allowed a larger amount of material to be coded up than would 
have otherwise been possible. However the paradigms were still generated from 

relatively small amount of data when compared with the number of patents 

examined for the TRIZ system. 

The software allowed the nodes to be summarised in easy to use format and be 

cross analysed against each other. The nodes and the coded material helped to 
build up hypothesis about how the paradigms of agility should be developed and 

which direction the research should take moving the paradigms forward into a 
framework which could be useful for development and implementation of agility 

within an organisation. 
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The content analysis looked at the questions: 
What is agility? 
What is agile manufacturing? 
What is agile strategy? 
What are the paradigms or factors that are required for, or to generate agility? 

The main factors which came out of the research to answer the above questions 

are summarised as follows: 

Decentralised decision making 
Technical functions involved in marketing 
Leveraging intellectual power and creativity 
Niche markets 
Eliminate departmentalisation 

Freedom and availability of information 

Forming partnerships and improving relationships with supply chain 
Treating each customer as individual and provide an entire solution 

These factors can be developed to a more useful format by performing further 

content analysis and refining the paradigms. This should also generate the 

contradictions and how ideality can be generated eliminating the need for 

compromise. This should be the aim of further research and will benefit the 

system by creating more data and options in paradigms. 
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Tool selection table and automation of the system: 

How did the development contribute to the overall ASF and was this successful? 
Does the automation system suggested give the same level of functionality and 

service to the BEA part of the ASF and generate appropriate tools and techniques 

to be implemented? Could this be expanded for the BIZ system in the future? 

How do the case study results compare? 

The Ishikawa diagram was used in the project to help develop the tables 

necessary to drive the ASF system forward and take it to a stage of automation 

where there would be consistency of results. It was also necessary as a building 

block to the automation of agility and the discovery of agility paradigms for later 

strategic work in the project. By first examining the agile systems at the 

operations level the strategy element could be put onto the top of the operations 

building blocks. It is proposed that the strategy elements add the real push for 

agility within a company but the building blocks of operations need to be in 

place. 

The Ishikawa diagrams were used to show how each sub factor had causes that 

fed into it to cause turbulence. The main bones of the diagram are the pillars of 

agility derived through the research at the agility centre. Each of the pillars of 

agility have elements feeding into them that will have an impact on the sub- 
factor. 

Through the development of the Ishikawa diagram, using the ACI's the factors 

could be related back to tools and techniques which could impact on the sub- 
factor in a positive manner. The tools were selected for their ability to impact the 

causes of the diagram not their treatment of the effect. This was the real value of 

creating the diagrams. The tools put into the tables from this process have also 
been put through a case study validation where examples were found in industry 

of the tool being used to combat the cause or used to create an operational base 

for agility to be implemented. 
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The tables also form the bases for repeatability in the system which is important 

for the development of an automated system. Without an element of repeatability 
the system could not be reliably automated, therefore the results of the ASF 

could not be relied upon. It is also proposed that if there was not an element of 

repeatability to the framework then the framework itself could not be relied upon 

to generate robust solutions to positively impact the turbulent factors for the 

company being examined. The table however does generate a number of tools for 

a scenario; this gives more choice to implement a wide variety of tools. However 

a narrower focus may be desired by some who feel the system should `choose' 

for them. This is counteracted by the HML ranking system to suggest the tools 

most suited to the task. 

From this process it can be concluded that the output of the tables and tool 

selection process produces reliable, repeatable and validated output. This is 

conclusion is backed by the following: 

The tool selection was developed through the Ishikawa process 
The tables were then validated through case study work already carried out in the 

agility centre. 

The tool placement was also looked at through the Toulmin logic process to give 

a validation through deductive research. In reality it means that each element of 

the table and each output from the tool was validated through independent case 

study material and a recognised technique for examining qualitative data. 

Because the tool selection process was concluded to be robust the output has 

therefore been fed into the development of an automated system. 

The value of the automated system is in the reliability and repeatability of data 

that can be gained through the use of the ASF remotely in companies with no 
intervention of a traditional `consultant' role. The system means that infonnation 

can be gathered and tools and techniques suggested for implementation that will 

provide building blocks for agility. It also means less human intervention at the 

beginning of the process or the data gathering stages. 
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There are two caveats for the use of this automated system however. One is that 
the system does not provide prescriptive solutions. This would narrow the 

selection and fit of the tools down to such a level that they become unsuitable for 

the environment, skill level and set up of the company being examined. 

The second caveat which has not been addressed during this research is that of 
the host company feeling more value for money when using the services of a 

specialist consultant who is present on site through the whole of the 
implementation process. There is also some subtle information gained about the 

company and the way in which it functions by having face to face contact with 
key people within a business. Questions can be used to drill deeper into reasons, 
trends and throw away comments. 

The table format used here for tool selection implementation may be used for 

implementing additional features of the ASF in future as initial tests on the 

automation of the system show results and functionality that gave reliable results. 
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Discussion of the Richardsons / Daryl Case studies Results: 

This section will look at the results from the automation of the tool selection 

system. 

First the companies used are examined. Three companies were used to ensure a 

variety of products and sizes of company have been covered. The three 

companies range in turnover from £1M, £9M and £ 12M. This gives a good range 
in terms of size of the company's studied and means that the tools used will vary 
from case to case. This is because of resource levels and the level of skills 

required to maintain some of the tools and ensure the most effective 
implementation. The markets in which they operate are also quite different from 

each other. One has products which are distributed to the medical supplies 
industry, one is selling shower products to industry and the public and the other 
is selling lubrication and surface coatings again to industrial customers. This 

does put all the companies as second tier suppliers but this should not be an issue 

as the manufacturing tools will apply to all types of supply chain levels. 
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The framework for evaluation and implementation has been developed 

specifically with the SME in mind (although applying to larger companies should 
be possible by breaking them down into smaller and more manageable sections) 

and so these three companies fit the initial criteria of SME. It may be interesting 

to apply the framework to a large company to see the results that this generates 

and what, if any, changes are needed to the system. 

All three companies have been established a number of years, this indicates that 

there is good market knowledge in the company and a wealth of experience to 

draw upon when looking at the questionnaire section for analysis. It can therefore 

be said that the questions section and the rating of the priorities and turbulence 

will be quite reliable. The companies being examined are also successful and 

profitable so they are in a healthy economic state. This helps as it means the 

company is unlikely to become insolvent in the time that the work is being 

carried out, which would effect the results from the case studies, and they will 

have resources available to implement new tools, ideas, products, train staff and 

any other investment that may be necessary. As with all companies it will be 

difficult to measure the effect of all the tools and techniques implemented in 

terms of profit and sales as there are external factors affecting these. This may be 

due to an increase in customer base unexpectedly, losing a major account 

through no fault of the company, i. e. the customer may have been bought out, 

closed down or have themselves gone bust. The changes in the financial 

performance can be tracked through the life of the project and so the projects 

effect on performance will be able to be quantified to some extent. The other 
issue which is very hard to measure is the securing of business. Some tools and 

projects mean customers will stay with the company rather than moving 

elsewhere and the value of this is hard to measure. The framework does not 
include an effects measurement at the end, but if it did, and maybe it should for 

feedback purposes, these are some of the issues that should be addressed within 
it. However, each tools does have specific measure associated with it which can 
be used to monitor and feedback. 
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Three companies are examined in the application of the tools selector as 

mentioned before to give a range of product, market and size. Obviously this 

does not cover all eventualities and all companies are different, however three 

does seem enough to give a good indication of the tool selection system and 

whether it works or not. Obviously the more the tool selection is applied the 

more likely any anomalies or problems with it will be found, but this is true of all 

new things and a sample is usually the best way to get round this problem. 

When examining the case studies it appears that the pillars of the framework are 

applied by chose of the people undertaking the work. This means it is chosen by 

discussion with the questioner and the questioned. The method of selection for 

the pillars is not clear and this may be an area that needs defining a bit more 

specifically as there also appears to be no literature available to describe this 

process. 

The next stage is obviously to apply the questionnaire for the area chosen and 

this seems to be quite straight forward. Each factor is then given a turbulence 

priority number which helps to prioritise the way in which the tools are applied 

so that they can be most effective. This appears to work well and has been well 

documented and applied many times giving a range of applications. It prioritises 

on the basis of the companies opinion and experience of the market it is 

operating in so works well at identifying the needs of the company. 

When the case studies were examined the list of tools and techniques suggested 

for use were noted down it table form. These were the actual tools implemented 

to some success within each company. It can therefore be said that these tools are 

correct and worked well for the companies and the situations that they had found 

themselves in. The tools selector framework was then examined to see if this also 

matched up these same tools for use in the company. 

It became obvious as the tools selector table was consulted that it suggested far 

more tools than the case study examples did. For example, in the Daryl Case 

study 7 tools were suggested, when the selector table was used 14 tools were 
highlighted as possible. 
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The Richardsons case study suggested six and a scheduling system; when the 

tools selector was consulted it suggested 15. 

With RS Clare the trend continued with the case study suggesting 7 and the tools 

selector highlighting 16 tools which might be used. 

There are several reasons for this mismatch in the number of tools which will be 

looked at and discussed later in this section. 

The other important factor is whether all the tools suggested by the case study are 
highlighted by the tools selector table. This is important because the case studies 

were successful, this is assumed to be because the right tools have been applied 
This means that for the tools selector table to be useful it must also suggest these 

tools for implementation. 

In the case studies there is one tool in each which is suggested that the tool 

selector table does not highlight. This means that there is an 86% agreement in 

the Daryl case study, an 83.3% agreement in the Richardsons study and an 86% 

agreement in the RS Clare study. 

These figures however do not give the full story. If another alternative tool which 

performs a similar job is suggested or a combination of tools to perform the same 
job, then the tool selector table has performed better than the figures above. This 

is a hard factor to measure but it can be argued that in all the case studies there 

were alternative tools suggested. In the Daryl case the tool not suggested by the 

tool selector table is a factory re layout. However, cellular manufacturing has 

been suggested which means a movement of people and equipment into a cellular 
form, therefore constituting a factory re layout. The case study also suggest a 

quality program, where as the selector table suggests three quality programs 
(TQM, 6 Sigma, SPC) and also suggests Poke Yoke which gives a fail safe 
device which usually increases quality by not allowing mistakes to happen. This 

helps to explain the large number of tools suggested by the selector table. 
Because each company will have unique capabilities and skill levels suggesting 

all three quality methods is important as a company may have a preference for a 
type of system and some tools may not be appropriate for the situation. 
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In the other two case studies there is a similar situation, RS Clare has not had 

factory re layout suggested but has had cellular manufacturing suggested, so is 

the same as above. The Richardsons case study suggested Poke Yoke devices are 
installed in the factory but this has not been highlighted by the tool selector table. 

There are however other quality tools suggested by the table which may lead to 

the introduction of a Poke Yoke device if it is applicable in the situation. The 

other tools suggested are FMEA, which will examine exactly what has happened 

to make a process fail or how it could fail and this may lead to the introduction of 

a failsafe device. Also Six Sigma, TQM and BPR have been suggested which 

may also lead to a change in practice and the introduction of such devices. 

From the above it can be stated that the framework is effective in identifying the 

tools necessary to bring agile capabilities to a particular company. One issue may 
be however the number of tools suggested by the framework. With the relatively 
large number of tools suggested there is still some selection, al be it from a 

shorter list, by the operator and the company. This may be desirable as there may 
be reasons why some are more preferable than others. There may also be another 

way to look at the tools suggested by the table. The high, medium and low 

scoring ratings which are present on the table may give a steer as to the best type 

of tool to apply. These may hold the key to giving a simple weighting factor to 

the tools. It is suggested that if a weighting factor is developed it should not be 

complicated and too rigorous as the operator of the framework may make a 

manual selection of one with a low rating as it has a better fit with the particular 

company involved in the study. 
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An example of how the system might work is shown below using the Daryl case 

study and tool selection information. 

The tools suggested by the case study are: 

5s 

Cellular manufacturing 
Cultural change and training 
Factory re layout 

Quality program 
Stock control such as Kan ban 

Mass Customisation 

The tools suggested by the system are with the following priority classes are: 

(here a list of tools following with weightings in brackets afterwards, each 

weighting represents one time it was flagged up by the selector table) 

Kanban (m)(1) 

Mass Customisation (h)(h)(h)(h)(1) 

Five S (1)(m)(h) 

BPR (m)(m)(m)(h) 

Kaizen (1)(1)(1)(1)(h) 
Cellular Manufacturing (m)(m)(1) 

SMED (1) 

FMEA(1)(m)(h)(h) 

TQM (h) 
Six Sigma (h) 

SPC (1) 

OEE (m)(m) 

Poke Yoke (h) 

Benchmarking (m) 

Multiskilling (h) 
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To rank the above, the number of times a tool appears must be examined, the 

weighting that it is given is also an important factor. It is suggested that each of 

the rankings is given a number 1,2 or 3. This is to make for a simple numerical 
ranking system. A high is given a three and a low a 1. This system will give us a 

ranked list of tools but does not take into account what was mentioned before 

about the number of times that a tool appears, and how implementing one tool 

which affects two areas of capability may also be desirable over implementing 

two tools for the same job. 

The ranked list looks as follows: 

Mass Customisation (hXh)(hXhXl) 13 

BPRmmmh 9 
FMEA 1mh 8 
Kaizen 1111 7 
Five S1mh 6 
Cellular Manufacturing mm1 5 
OEE mm 4 
Kanban (m)(1) 3 
T QM 3 
Six Si a (h) 3 
Poke Yoke (h) 3 
Multiskilling (h) 3 
Benchmarkin (m) 2 
SMED 1 1 

SPC 1 1 

The tools which were actually implemented during the work carried out are as 
follows (in no particular rank): 

5S 

Cellular manufacturing 

Cultural Change and training (multi-skilling programme) 
Factory re-layout 
Quality programme 
Stock control such as kanban 

Mass Customisation 
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When comparing these results it is important to remember the number of tools 

suggested by the framework. By grouping some of these tools together the results 
become even more favourable than they already are. As they stand above the first 

nine tools on the list include 6 of the tools suggested in the case study. There are 

many reasons why tools may have been suggested and are not suitable, for 

example the tool may already be in place, the company may not have the 

necessary skills but are able to perform another tool to perform a similar job so 

use this instead. When looking at the tools suggested, grouping quality tools 

together for example will give a more favourable result. This is done in the 

original case study when suggesting methodologies because the operator wants to 

examine the fit of various quality tools with the company and the product. If we 

group six sigma, SPC, Poke Yoke, FMEA and TQM under the banner of quality 

tools and call this one suggestion the table will look as follows (in rank order): 

Quality tools (39) 

Mass customisation (13) 

BPR (9) 

Kaizen (7) 
5S (6) 

Cellular manufacturing (5) 

OEE (4) 
Kanban (3) 

Multi-skilling (3) 

Benchmarking (2) 

SMED (1) 

The first nine tools in rank order now contain all of the tools suggested by the 

system and this may be looked on as a more favourable result. It can also be said 
however that this is skewed to far in terms of the quality tools area and after 

researching the case the mass customisation element was the most important area 
for the company to focus on. This is number two in the list but it seams the 

scores are disproportionate. However it could also be looked upon that the 

scoring system should not focus on the value but merely the rank and the fact 

that Daryl is a quality or high end manufacturer is reflected here in the ranking 

system (with quality coming out on top) and mass customisation is still up near 
the top. 
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It can therefore be concluded that the ranking system does give a steer on how 

tools should be implemented and allows a prioritisation to take place. It does not 
however show a scale of importance. 

The next section of the system which is examined is the highlighting of possible 

negative effects by the system on other ACI's. This section is intended b show 
the operator and the company the potential risks of implementing such tools and 

assist in avoiding weakening other areas of capability. 

The negative flag up section is again ranked in High Medium and Low 
importance and offers the user a chance to glance through to see where else the 
business may be affected. It is not, really designed to help choose tools or 
disregard them because of there negative impact but with some more work and a 

similar ranking system to the positive effects it could offer this capability. It was 
hoped to flag areas where the operator should use caution to highlight other areas 

of the business which should be monitored during implementation However 

there is no easy look up section to see the effects of the tool clearly. This may be 

very helpful if there are large negative effects and the user wants to read about 
these and how to avoid the pitfalls represented in the table. It is an area which 

with further work on the validation section, could easily be produced. 

In its current form the negative flag up is useful but it is thought that it would be 

made more user friendly by using a referencing table, This would require more 

paper work but may be worth it, all operators may not want to use this and the 

table with ranked High Medium and Low effects may be sufficient to jog the 

memory and start the team thinking about how capabilities may be affected and 

what can be done about it. 
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Paradigm research: 

This section examines the TRIZ, BIZ system and how successful or useful this 

area has been. Was the content analysis a successful way of generating 
paradigms of agility? How can these and the BIZ system be developed? 

Paradigms of agility: 

After reviewing the content analysis work several factors keep appearing in 

relation to what is agility. This becomes apparent after coding in NVIVO and 
displaying the results for each of the nodes. These factors include: 
Decentralised decision making 
Technical functions involved in marketing 
Leveraging intellectual power and creativity 
Niche markets 
Eliminate departmentalisation 

Freedom and availability of information 
Forming partnerships and improving relationships with supply chain 
Treating each customer as individual and provide an entire solution 

So how do these relate to a TRIZ type system? If we examine the first three 
factors we can put these into principles rather than a statement about something. 

Decentralised decision making: This relate to flat structured organisations where 

employees are empowered to make decisions on the job. Therefore there needs to 
be an amount of training and skilling of the workforce to enable this to happen. 

There also needs to be an information system that provides the right information 

and enables its manipulation to make a decision at the right point in the product 

or service process. Here people are key to generating agility in choosing the 

correct product path. However a clearly defined choice process is needed. with 
flexible operations. 



319 
Leveraging intellectual power and creativity: A company that utilises all of the 
brain power available to it must be intellectually superior to one which utilises 

only a small percentage. This is a typical problem where management think they 

should be the only people using creative or intellectual capacity. Again this 

relates back to the first point about people having the authority to make decisions 

and the information to make the right ones. 

Technical functions involved in marketing: This is really talking about what are 
the possibilities that technical areas can offer the customer in terms of enhanced 

products and choice. Rather than marketing coming up with all the ideas for new 

products there should be an input from technical functions to show the 

possibilities that can be created. To be truly agile this should have input fom 

customer as well. This allows the product range to create agility through niche 

creation and solution offerings. It allows set up of operations to match strategy 
implementation. 

Moving through each of these functions and looking at what they are really 
driving at it appears that maybe the paradigms of agility can be split into PPPOO 

pillars. 

The first two here for example: 

People: 

Provided with timely accurate information at the right point in a process (this 

could also be placed into organisation under information flow to decision making 

shop floor staff) 
Authority to make decisions rests with shop floor (structured process for 

allowing decisions to happen) 

Skills are increased amongst all employees 
Involving al employees in development processes (harnessing brain power) 

Organisation: 

Effective cross functional teams 
End customer involvement 
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Reflecting on how the system works, the BIZ process is in the early stages of 
development. The TRIZ system appears to fit well with this type of innovation 
for agility and the research has pulled together some interesting paradigms. Key 

strategic principles have been examined to help the system function and these 
have been instrumental in developing stage 4 of the BIZ system which is 

paradigm application. 

The BIZ model has advantages in that: 
It is expandable 
The structured approach gives a new method of strategic implementation of 
agility 
Solutions outside the knowledge sphere of the company and operator can be 

gained if the paradigm system is fully expanded 
The system can become easy to apply and it is the authors belief that this will 
lend itself to computer automation, as the TRIZ system has done, after expansion 

of the BIZ paradigms. 

Development work is needed however on several areas of the system: 
More content analysis and paradigm identification is needed 
More case study and strategic implementation work must b undertaken to aid in 

validation of the paradigm system 
A contradiction table must be developed which will aid in the movement towards 
ideality 

Ranking systems would help here to apply smaller sections to strategic thinking 

The research has led to the proposal of the existence of paradigms of agility. 
Some of these paradigms have been suggested here in the conclusions. During 

the research it has also emerged that there is a maturity cycle to agility and that 

the development of an agile strategy means that the company must be following 

a cycle of innovation to remain agile. 
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This cycle of agility in strategy is similar to that of the operational matuity 

model proposed earlier I the project, showing the three stages of the cycle to be 

robust, responsive and proactive. In an agile strategy a company must be moving 

to the proactive stage and be putting into place techniques and skills to remain 

valued by the customer. An example of this might be a company that is 

continually looking at buying in new skills or techniques to offer the existing 

customer base. It then sweats these assets by developing them into other markets 

while at the same time looking for the next set of skills or product offerings to 

push out to the marketplace. The acquiring of capability is one way of 

implementing a mature proactive strategy, product development, R&D, merging; 

creating networks are examples of others. 

It is proposed that a mature strategy will become opportunistic in exploiting the 

available markets, but for true maturity this will be a planned opportunistic 

approach. The opportunities are sought actively and investigated for 

implementation on a regular basis. It is proposed that this maturity in agile 

strategy can be linked into a company's life cycle and the behaviour that it is 

likely to exhibit at a particular stage of its life. This is as shown in the work of 
McCarthy, as examined briefly during the research process. 

It is proposed that McCarthys work which has been examined around lifecycles 

and classification of companies could be more integrated into the system. This 

work will give key pointers to why a company system is behaving in the manner 

it is. The advantage of knowing this type of information will be in identifying the 

type of innovations and strategic thinking that will benefit a company at different 

stage of the company life cycle. This may provide a key element in looking at 
how strategic implementation of agility will fit more comfortably with the 

company's' current challenges and strategic impetus. 
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Appendix 1: 
Summary of Turbulence level rules 

Turbulence Assessment Table 

Turbulence in each area will be assessed by establishing the forms in which 

changes take place through the assessment of a number of components. There are 
7 change components. 
Time base 

Pattern 

Trend 

Distance 

Frequency 

Magnitude 

Size 

Time Base: TB 
This is the period of time for which the particular sub factor is assessed 

S= Short Term - The measure is over days. 

M= Medium Term - The measure is over months. 
L= Long Term - The measure is over a year. 
Pattern of Change: P 
This identifies the form of change for each factor. Changes could be: 

= Cyclical 

-= Non-cyclical 

Trend: T 
For the specific pattern of change, this metric measures the direction the change 

moves in from the beginning to the end of the time base specified. This can be: 

T= Increasing 

J' = Decreasing 

O= The same 
1= Exponentially increasing 
3= Exponentially decreasing 
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Distance 
The value of the change from the beginning to the end of the time base 

L= Low - Less than 5% of the value at the beginning of the time base. 

M= Medium - Between 5% and 30% of the value at the beginning of the time 
base. 

H= High - Greater the 30% of the value at the beginning of the time base. 

Frequency 

How often the change occurs; this metric is really only relevant to cyclical 

patterns of change. 

L= Low - up to 5 cycles over the time base. 

M= Medium - from 5 to 10 cycles over the time base. 
H= High - greater than 10 cycles over the time base. 

Magnitude 
The average deviation from the mean in cyclical patterns of change. 
L= Low - Less than 5% of the value at the beginning of the time base. 

M= Medium - Between 5% and 30% of the value at the beginning of the time 

base. 

H= High - Greater the 30% of the value at the beginning of the time base. 

Size 

This is the mean value for the sub factor and its unit of measurement. 
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Appendix 2 

Example of ACI and metrics: 

Applied Level 

Tool 

Machine x 2. a. 1.1 MACHINE SCALABILITY ISE IN ON 
Cell 

F. 

. Department x 

Explanation 

This is the ability of a machine to scale up or down its production in response to fluctuating 
demands with the available resources. 
Scalability may be addressed from a machine, a cell or a department perspective. 
Note: 

This will be measured by identifying the current resource available to the machine and then 
comparing this against the maximum amount of time that the machine maybe run for with the 
resources available to you. This could be identified as either overtime or additional shifts. 

Applying at a Machine Level 

Equation 
Additional Time Machine could 

run with available resources Machine Scalability = Current Time Available to Machine "100% 

Data Required 
" Current time available to machine. 

" Additional time machine could run with available resources. 

Example 
Machine A 

Current Time available on Machine =8 
Hours 
Additional Time 
Morning Overtime =2 Hours 
Evening Overtime =2 Hours 

I 
N 

Scalability of Machine A=8x 100% = 50% 
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Appendix 3 

How ACI's match up to Miltenbergs Manufacturing Outputs 

An explanation of why I think that the ACI's fit into the Miltenberg 

manufacturing outputs from his book Manufacturing Strategy. (page 92 in note 
book) 

Each manufacturing output is covered in turn. Under each heading the 

explanation for the placements of ACI's will follow. The definitions of the 

outputs are re-iterated in the following table to aid in understanding of the 

arguments used. 

Manufacturing Output Definition 
Cost The cost of material, labour, overhead and other 

resources used to produce a product. 
Quality The extent to which materials and operations conform 

to specifications and customer expectations, and how 
tight or difficult the specifications and expectations 

are. 
Performance The product features, and the extent to which the 

features or design permit the product to do things that 
other products cannot do. 

Delivery time and delivery time The time between order taking and delivery to the 
reliability customer. How often are orders late and how late are 

they when they are late? 
Flexibility The extent to which volumes of existing products can 

be increased or decreased to respond to the needs of 
customers. 

Innovativeness The ability too quickly introduce new product or make 
design changes to existing products. 

Table showing placement of ACI's into Miltenberg manufacturing outputs, this 

was developed from the first fishbone diagram. The full table of ACI placements 

and validation for the placements can be found in the validation section of the 

project. This offers a brief explanation of why ACI's were placed where they are 
in the first development stages of the project. 

Outputs Delivery Cost Quality Performance Flexibility Innovativeness 
ACI's 

B1 B6 B2 Al B2 A6 
B4 C2 A6 B4 A2 
C2 A2 B1 I 

B2 
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Some examples are given from the company I work for who are a first tier 

supplier to a number of large companies and supply key components which add 

aesthetic elements to the end product. The products are not branded with our own 

company name but are thought of as the product of the OEM. 

Cost: 

(All elements will effect cost to some degree as changing any factor will have 

some impact on the cost of raw material, labour or overheads to some degree. 

This however is ignored as counting pennies when examining the turnover of 

most businesses is irrelevant. Obviously large amounts and large changes need to 

be examined, so elements covered here are deemed to have a large(r) effect on 

the cost than most. 

ACI's Placed in this section: 

B6 Robustness: Robustness will affect all elements but in most consumer 

manufacturing today, cost is a large element in the decision making process of 
the consumer or industrial customer. 

If a process or system is not robust the varying demands of volume placed upon 

the system will cause maintenance, quality and planning problems. This will 

therefore have a knock on effect on cost especially if the process is a bottleneck. 

Extra cost will be incurred if the process or system breaks down or needs extra 

maintenance because of increased demand. Cost will also increase if the machine 

runs out of its intended parameters and produces poor quality product which 

cannot be sold but uses up resources in making scrap products. If by varying 
demand the particular function in question needs continual re planning then cost 
is incurred as an overhead which must be absorbed into the product somewhere. 
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Bottleneck operations will particularly incur costs for manufacturers as they 

restrict all areas of the manufacturing system and add stock one side and a 

starvation of work the other if they are not robust enough. Therefore a bottle 

neck operation must be particularly robust in order to prevent a build up of cost. 
This may be combated to some extent by machine or process replace-ability 

although it could be argued that this may hide the problem rather than tackle the 

root cause. 

While observing this factor at the company I work in, varying demands placed 
irregular use on the equipment. This meant that there were always lots of 
breakdowns which caused poor delivery performance, poor quality and lack of 

motivation in staff. While the machine was down costs were increasing due to 

production staff standing around idle and the amount of un-saleable product 
being produced from the repair process. Therefore robustness helps to keep 

manufacturing costs under control. 

Quality: 

ACI's placed in this section: 

B2 Re-configurability: If a process can be re-configured effectively and quickly 

good quality product should result. Many companies however use machines / 

processes not suited to the task and end up producing large amounts of scrap or 

poor quality, something that has a negative effect on their capabilities. 

If the above is true there will also be large impact on delivery, quality, cost and 
profit margin too. 

While observing this factor at the company where I work it became apparent that 

when changing from one product to the next there was always a period where 

poor quality products were produced.. this was due to inadequate setup of the 

machines and staff continuously having to apply a totally different set of skill to 

make one product to the next. This produced product requiring either expensive 

re-work or which was scrap. In this case dividing the two product types and 

purchasing an extra machine solved the situation. This was done due to the 

machine being relatively cheap compared to the amount of scrap it would save. 
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Another method may have been to reduce the number of changeovers, perform 

some sort of SMED exercise or re train the staff intensively. 

C2 Replace-ability: Training of staff needs to be adequate enough to cover 

processes which are critical if staff are absent or leave, this includes absenteeism, 
illness and holidays. Several people need to be trained effectively so that they are 

able to produce at the same speed and at the same quality as the member of staff 

who is absent. If training is not adequate then delivery performance will be poor, 

cost through poor quality, either rework, rejects internally or rejects by 

customers, will increase and capabilities will be affected. 

At the company I have been working in the effect of some staff being absent 

caused large problems. Certain key members of staff were multi-skilled on all 

operations where as others were not. This meant when the multi skilled staff 

were on holiday or sick certain tasks were performed extremely slowly and with 

poor quality results. This was solved through and extensive re training 

programme and =assessment of staff skills using a skills marix to determine 

where training was needed for the majority of people first. 

Performance: 

Al Degree of Customisation: This allows customers to spec `their' product 

which gives a feeling of uniqueness to the customer. In some markets no 

customisation would mean no sales or extremely reduced sales of the product. In 

others customisation is not important in the slightest. But companies who can 

offer high levels of product performance (customisation) for a perceived 

reasonable cost in a short lead time the advantages will be large over their rivals 

especially if the market is large with many companies competing with similar 

products. 
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In the company I work for this was observed when business was won from a 
number of rivals by allowing the customer to design their own product. Before 

the manufacturer would spec the part to fit the customers' product, now the 

customer could spec anything they wanted. This was something a large amount 

of people wanted to do and would pay a premium for this, although this was still 

perceived as good value by the customer because of the freedom they were 

given. 

A6 Component adaptability: This is important in terms of keeping the cost of 

performance under control. It means new products can be brought to market 

quickly and without massive development costs and having to source entirely 
new materials. It also impacts on the company's ability to add functionality to a 

product. By using the same components the cost of customisation is kept down 

while allowing a perception of high product performance. 

This was true in my company also. A slightly different chemical was sourced 
from a supplier giving massively improved results to quality and product 

performance in other ways but allowed the same tooling and processing 

equipment to be used. This meant effectively a new product range along side the 

existing one which gave our customers a perception of choice for a very small 
investment. 

A2 Component flexibility: The ability to supply from alternative sources allows 
the suppliers to aid in product performance to. Suppliers will always be looking 

to win the bigger chunk of business and may improve the product or products 
supplied to a company. This may lead to new innovations in product 
performance which hadn't been thought of before. This allows more performance 
for the product. 

The previous example of this can be used again to show how a chemical 
suppliers innovations helped to generate a new product for the end customer. 
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B2 Re-configurability: If performance / feature requirements of a product change 

regularly how does a product deal with this? Can production cope with many 
different colours, sizes and feature all in one go? If it can then the cost of 
performance is reduced from having to set up new machines, production facilities 

and possibly the training costs of staff. If re-configurability is easy then features 

can be bolted on after launch to extend the products life cycle. One example may 
be the walkman which started as a tape, and then a tape radio, then added balance 

controls to the volume, then became smaller, etc. By bolting extras on a re- 

configuring easily companies can pre-empt the market and give extra feature 

customers didn't ask for which give a great feeling of product performance and 

satisfaction. 

This can be seen in my company when new ideas for products are sent to 

customers even without asking. They are shown different variation of products 

without cannibalising our own market which helps them to innovate with their 

own products by looking at some of the possibilities of ours. This also gives a 
better position over rivals as they never know what is coming to market soon and 
so are always competing against the product which is likely to be replaced with 
the next model at any point. 

Delivery: 

B1 Scale-ability: If a company has the ability to scale up or down production 

capacity quickly and easily to meet demand then they will meet delivery times, 
have shorter lead times and be able to compete with rivals on the delivery aspect 

of their service. It means orders may be able to be brought forward if the 

customer so wishes and in certain markets may be an order winning factor if the 

product can be delivered quicker than a competitor. 
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In the company I work in the ability to scale up and down is very important. 

There is a definite busy half of the year when customers place increased demand 

on the company with the same lead tie expectations as when the company is 

quiet. This means production capacity must be quickly ramped up to meet 
demand and still meet the performance measure on which the company is 

compared against. If this performance measures are not met consistently then 

suppliers are not considered suitable for supply and an alternative will be sought. 
This means for the company I work for they must deliver full orders on time to 

stay within the approved supplier rating. 

B4 Replace-ability. If components can be supplied from an alternative machine 
this allows for unplanned breakdown, scheduled maintenance and gives 

scalability options if one product line become particularly busy. This does also 
depend on other techniques and capabilities being in place such as SMED, but 

for the time being this is taken as possible. Because of the extra capability the 

company will be able to maintain or improve on delivery performance during 

busy period, periods of maintenance or unplanned breakdowns. 

This capability proved useful I the company I work for as one product line would 

always become busier than the other. By have the two production lines able to 

produce both ranges of product swapping production gave the capabilities to 

fulfil orders during the busy period and stopped the waste of staff having little 

work on one line while the other was very busy. Because the changeover was 

quick and could be completed during end of shift close down the capability could 
be quickly installed on the production line. It also meant that if there was a 
breakdown on the busy line production of that range of products didn't have to 

stop, it could continue after a short while on the alternative line. This ensured 
delivery of even the busy product was in line with customer expectations. 
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Flexibility: 

B2 Re-configurability of process. By being able to change the mix, volume, 

colour and product on a set of machines, seasonal variations, fashion and simple 

customer choice can be dealt with more efficiently. This helps in a highly 

customisable market such as car manufacture or other make to order products. 
The key here to flexibility is being able to re configure quickly, with minimal 

scrap and minimal setup time and be able to produce the alternative product to 

the correct quality standards. This will mean an advantage over rivals by being 

more responsive to the demands placed on the company and by having this 
flexibility the cost of machines can be kept to a minimum and labour can be 

utilised better within the factory. 

This can be seen in the example above for the company I work for. If the 

products that were being made on the alternative line took a long time to set up 

and produced lots of scrap and poor quality product this in fact is a hindrance 

rather than a help. It means the machines; processes and people are not flexible. 

Therefore the effective re-configurability is an important factor in flexibility 

issues. 

B4 Replace-ability. This is much the same as above, if a product range has high 

demand and processes can be replaced with alternative ones to aid in the 

processing of components and raw materials then this give flexibility to the 

manufacturing system. Again aids with planned maintenance, unplanned 
downtime, and possibly staff absenteeism. 

BI Saleability. Allows flexibility of demand up or down for all product ranges, 

means staff will have to be able to be multi skilled to allow for increase in any 
area of the factory. 
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Innovativeness: 

A6 Component adaptability. Innovativeness does not have to be a large leap 

forward in technology or a completely new product. Often small incremental 

steps lead to new product ranges, new versions and increase in the life of a 

product. Having components which are easily used in new products is beneficial 

to the company in the fact that new products may not necessarily require lots of 

new components. By allowing component adaptability many new ideas can come 
from within the company for new products and services. It also means obsolete 

stock is less of an issue and costs may be avoided here. Components may be used 
for a long period of time in products especially if these components are internal 

and do not provide aesthetic value to the product. Aesthetic components are 
harder to adapt because of the change in consumer fashions. 

This has happened a number of times within the company I work for when 

chemical suppliers has helped to develop an new appearance to the products by 

putting small amounts of additive into the existing chemical system. This has 

helped to give the product a totally different ̀ feel' and ̀ look' which has made the 

customers think that a whole new system has been developed. 

A2 Component flexibility. By having components supplied by different suppliers 

and used across different product ranges the company can drive innovation from 

suppliers in much the same way as talked about in the examples before. It means 
that changes will also effect across a range of products if so desired. Problems 

solving of one product may also lead to new ideas in other areas and generate 

new ideas across different products. 
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Appendix 3 

New tools developed (3 examples) 
Tools Definitions: 

Benchmarking 

A metric unit on a scale for measuring. A continuous systematic process for 

evaluating products, services and work processes of organisations that offer the 
best practice in a particular market / field. This is then used for organisational 
improvement or ones own product / service to become ̀best in field'. 

Explanation (what /how): 

Internal benchmarking: Benchmark against internal operations or standards, 

usually in a multi-division or multinational enterprise. 
Industry (or competitive) benchmarking: Benchmarking against other companies 
in the same industry, whether they are direst competitors or not. 
Process (or generic) benchmarking: Benchmarking generic processes (ordering, 

dispatch etc) against best operation or leaders in a any industry. 

To Benchmark: 

P-Plan; the preparation of benchmarking study plan, selection of teams, partner 

selection, process analysis, who, what, where, when, how. 

D-Data Collection; preparation and administration of questions, airing data. 

A-Analysis; includes determination of performance gaps, best practice 
identification, methods evaluation and enablers identification. 

A-Adaptation and improvement; includes publication of findings, improvement 

plan creation, and execution of the plan. Benchmarking does not end at the 

analysis phase. 
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Requirements when implementing: 

Tie in with overall strategic objectives of the company 
Operate efficiently as benchmarking team 

Team comprised of interested motivated people 
Focus on relative issues 

Set realistic time tables 
Pick correct business partners 
Follow proper protocol 
Collect manageable amounts of data 

Identify targets in advance 

Tips and Tricks: 

Set realistic targets 
Ensure quality infrastructure is in place to deal with any changes 
Monitor changes effectiveness and ensure plans put into place 
Often fails due to lack of management commitment 
Lack of follow up gives poor results 
Focus on metric rather than processes, i. e. measurable's 
Graphical representation of measurement helps 

Risks: 

Benchmarking wrong product, service, company, will give false results and 
complacency e. g. Lexus should not benchmark against Fiat, wrong target market. 
Do not get too absorbed with processes, try to define a measurable and compare 
each product, e. g. lifetime in hrs of an electric motor- 

A great deal of analysis and no action is a risk. If management do not follow up, 
large amounts of data will be gathered and no change generated. 

Benchmarking must fit with the company strategy, i. e. do we want to produce 
best in class or are we bespoke, mass produced, etc. 
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Could end up incurring extra cost and killing own market if proper analysis or 

changes is not undertaken. 

Relationship to Eli: 

All areas of a business may be benchmarked, focus on a particular aspect, 

product, service, component for best results. 

Relationship to ACI: 

B5 Utilisation 
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Cellular manufacturing: 

A cell is a group of workstations machines or equipment arranged so that a 

product can be assembled progressively from one work station to the next 

without having to wait fro a batch to be completed or requiring additional 
handling between operations. Cells may be dedicated in various ways, common 

methods include product, component, process or sub component. The way in 

which they are organised really depends on what the type of product is and how 

complex it is along with the complexity of the operations performed to 

manufacture it. Cells can have a substantial impact on a company's productivity 

and throughput and flexible cells can be very effective when applied in an 

environment of low volume but large product variation. 

Explanation (what / how): 

There are four basic patterns of cell design. Straight through flow of product, U 

shaped product flow, L shaped product flow, and comb (or spine) product flow. 

Straight through is easy to schedule, easy to access on two sides and allows 
straight inexpensive handling methods. 

U shaped allows the product to return to the start of the cell with fixtures and 
fittings which can then travel around the cell again. Reduced operator movement 
is an advantage as well as encouraging team work. 

This allows a lengthy series of operations in a limited space. It also allows a split 
in or out flow of materials or products. 

Comb or spine allows the operations along the length to change frequently and 
means different products with different types of operation can flow down the 

main spine but only visit selected teeth of the comb. 

The three methods of grouping machinery in a cell are as follows. 
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Product line cell: Forms a progressive sequence of operations devoted to 

basically one item. When the quantity is high and product processes are 

conventional this is the preferred type of line. 

Group technology cell: Forms a grouping of different operations dedicated to a 

group or family of products. When the product itself has special features or 

constitutes a group or family of items the group technology is called for. 

Functional cell: Forms a cluster or small functional department of similar 

operations set together to work as an integrated unit. When the process is 

dominant - large equipment, costly utilities, special building requirements - the 

functional cell is the key. 

Tips / Tricks: 

Define the requirements of the cell. Look at the flow of pieces and task balancing 

to get one piece flow ideally. Set the size and location of the team to work on the 

cell and who is in charge of this team. Write job descriptions and task 

descriptions carefully and set criteria for the selection of these teams. 

When designing the cell take into account orientation of the surroundings, detail 

on the cell design produced, implementation which may be costly if large 

machinery and equipment must be used. 

Risks: 

Simply moving machinery around so that it is closer and not actually looking at 

the tasks involved and how to cellularise these. Capitalisation will be required 

and this needs to be carefully planned. Look at the skill levels of the staff, they 

may need changing, as might the number of staff, which could be a problem. 

Relationship to ETI: 

Dynamic customer requirements 
Intensity of competition 
Supply chain turbulence 
Changes in STEEP 
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Poke Yoke: 

Translates to failsafe devices. This is a way of installing a system which means 
that a critical function or action is carried out correctly no matter who carries out 
the task. If there is only one way to do something and absolutely no possibility 
that it can be done in another way then there will be no mistakes made. 

A good example of this is a three pin plug which goes in a wall socket. The plug 

will only fit into the receptor in one way no matter who is trying to plug in a 

device. Therefore no harm may come to the user or device by incorrect location 

of the pins. 

Explanation (what / how): 

Observe the equipment / process on which a failsafe is to be fitted. Decide the 

critical task which will ensure the process cannot work if procedures are not 

carried out correctly. Think about how this process / procedure can go wrong and 

who or what will make it go wrong. Think about redesigns to the equipment 

which may help to prevent this operation from being performed incorrectly. 

Tips / Tricks: 

When looking at the process think about: 

Location pins 
Location holes 

Male / female connection specific to that machine, process, tank, product..... 
Electrical cut out switches 
Mechanical cut out switches 
Shape size of tools etc 
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Risks: 

If there is a way round the device it will be found by someone at some point in 

time 

Operator not trained properly and perform operations in the wrong order 
Poke Yoke prevents flexibility by not allowing changes to components or 

combinations of components 
The poke yoke device makes the process take much longer, therefore drastically 

reducing the productivity 
Makes the operator perform the task in the wrong way 

Relationship to ETI: 

Intensity of competition 
Dynamic customer requirements 
Supply chain turbulence 

Changes in STEEP 

Relationship to ACI: 

B2 C2 - Customer quality 
B6 Robustness 
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Appendix 4 

Case Study Report Richardsons Healthcare 

C -"ý 
I Richardsons Healthcare Ltd 

ýý- 

Introduction 
The objective of this report is to analyse the impact of the Business Environment on the 
Internal Capabilities of an organisation. The structured approach will concentrate on the 
utilisation of the Environmental Turbulence Indicators Audit Tool to identify factors and give 
understanding of what is happening within the Business Environment from the perspective of 
an individual organisation. The factors are prioritised to identify those areas that are having 
the greatest impact and ultimately driving the organisation in a particular direction. This 
information can then be used to address the internal capabilities of the organisation and 
focus on those internal areas for improvement from the perspective of the Product, the 
Process, the People, the Operations or the Organisational hierarchy through the 
implementation of tools, techniques or methodologies that 'fit the purpose'. 

Company Overview 
Richardsons Healthcare has been in operation for around 50 years producing mattresses for 
operating tables that are subsequently used within hospital operating theatres. The Company 
provides practical and innovative solutions to eliminate secondary ailments, caused through 
pressure points on certain parts of the patients' body when immobile for a long period of 
time. There are two niche products manufactured, the Integral Skin (IS) and the more recent 
introduction of the Visco-Elastic Foam (VEF). The Company has 22 employees and a 
turnover of just over £1M. 

Environmental Turbulence Indicators Applied 
" Dynamic Customer Requirements 

o Product Performance 

Critical Turbulence Factors 
2. Dynamic Customer Requirements (DCR) 

2b. Product Performance 

Tb P T D F M 
S TLR C t l act Im TPN Sub Factors Score on ro p Score SML -7 110)1 LMH LMH LMH 

Percentage of Orders Cancelledllost L ? t H T 7 9 t26 
due to price 

Product Demand This factor looks at the L 7 t M 4 2 7 56 
demand of the companys product 

Part Orders This factor is looking at orders 
that are split and only part delivered due to L 7 0 H 7 2 3 42 
Customer requirement 
Percentage of products exported This 
factor is looking at whether there is an L 7 t M 4 1 9 36 

increase in product exports 

To Date, Richardsons Healthcare Ltd has applied one pillar of the Business Environment 
Audit to the operatin table mouldin market, as above. Focus will be iven to the re 
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1.1.1.1, Datyl Industries Lid 
® ®' =' Arcadia & Prima Products 

Shower Enclosure Market 

Introduction 
The objective of this report is to analyse the impact of the Business Environment 
on the Internal Capabilities of an organisation. The structured approach will 
concentrate on the utilisation of the Environmental Turbulence Indicators Audit 
Tool to identify factors and give understanding of what is happening within the 
Business Environment from the perspective of an individual organisation. The 
factors are prioritised to identify those areas that are having the greatest impact 
and ultimately driving the organisation in a particular direction. This information 
can then be used to address the internal capabilities of the organisation and focus 
on those internal areas for improvement from the perspective of the Product, the 
Process or the People, through the implementation of tools, techniques or 
methodologies that `fit the purpose'. 

Company Overview 
Daryl Industries Ltd is an SME based in Wallasey, Merseyside. The company's 
business activities are dedicated to the design, manufacture and distribution of 
shower enclosures, bath screens and water delivery systems. Daryl had 
experienced a growth rate of 25% per annum, compared to a 5% per annum 
growth in the shower enclosure market. In the upper end of the UK shower 
enclosure market being worth approximately £90m, Daryl had an 11-12% market 
share. A number of export markets had also been opened up, providing 
approximately 5% of total turnover. The area addressed for analysis is the 
Arcadia & Prima shower enclosure range. 

Environmental Turbulence Indicators applied 
Dynamic Customer Requirements. 

Supply Chain Turbulence. 

Critical Turbulence Factors 

Dynamic Customer Requirements (Customer Bargaining Power) 

Sub-factor 
Th P T D M F 

TLR Control Impact TPN 
SML -? T4,011 LMH LMH LMH 

Market capacity utilisation M ? T M - - 4 2 9 72 
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Supply Chain Turbulence (Changes in Manufacturing) 
S b f u - actor SML -? U011 LMH LMH LMH TLR Control Impact TPN 

% MOM M f m M M 6 2 6 72 

Market capacity utilisation: high market capacity utilisation indicates enhanced 
customer bargaining power, this is due to larger product variety within the 
market, increasing competition. That may become an initial driver for agility and 
requires high levels of all the performance aspects. For that reason, all the ACI's 
may be used in order to identify the areas that need improvement. For this 
purpose, it was considered that Daryl could absorb the impact of any change of 
the sub-factor. 
% Defects 
Due to high levels of production it was found that recurring errors would have a 
detrimental effect on the process efficiency. To eliminate this `pipeline effect' 
the configuration of the product components along with process capabilities 
would affect the robustness of the processes and the products. For this purpose, it 
was considered that a change in this sub-factor would have detrimental 
consequences on company objectives. 

Relationship to Agility Capabilities Indicator (ACI) 
Due to the implications of the changes identified through the application of ETI 
and the fact that Daryl will have to continuously assess changes in the 
environment to sustain their growth rate and competitive advantage the following 
internal areas will be affected: 

" Product 

" Process 

" People 
Because the process and people (culture) requirements were carried out prior to 
an ETI audit, this report will focus on the ACI metrics measuring the capabilities 
of the company's Arcadia and Prima Range. 

Product 
As stated earlier, Daryl had a high growth rate in the market, which was being 
challenged by the competition following their lead by imitating their product 
range. Because of the fact that the market was saturated, Daryl had to find a way 
of differentiating its products from the competition. To do this the following 
internal areas were addressed to measure the capability of the current product 
range. The metrics applied were: 

Component Reuse 

Component Re-Use measures the extent to which the components used to 
build a product are also used to build other products in a Product 
Family/Group/Line. Thus promoting standardisation. This section enables 
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a company to evaluate their current component re-use and identify 
possible routes for improvement. 

Conclusion 
From calculating the component re-use, it was found that the standardisation of 
the component parts following the introduction of the phase I, resulting in: 

" Complete factory re-layout 

" Introduction of cellular manufacture 

" Improved levels of product quality 

" Cell design based on product complexity & volume 

" Development of product/component/volume model 

" Launch of Visual Management of Stock (VMS) 

" Application of simulation techniques 

" Turnover per direct employee improved by 15% 

" Stock turn improved by a factor of 2 

" Gearing 20% better than budget 

" Foundation for 5 year plan manufacturing strategy 
had an aggregate component re-use was 63%. 
However, Daryl still encountered problems due to the competition still having 
the ability to duplicate products and increase product quality, enabling middle 
range manufacturers to position themselves in the upper end user market. It was 
this issue that prompted the management team to focus on the overall product 
design approach and thus take advantage of an identified niche within the shower 
enclosure market, the production of customer specific customisable products. 
The findings were as such: 

" The design process was developed over a long period of time, with no 
formal methodology for new product Development (NPD). This in turn 
led to the design of new parts for each new customer requirement, leading 
to part proliferation. 

" The manufacturing stage was far too complex due to the number of parts 
being generated at the design stage. All though group technology was 
incorporated defining product families, there were too many changeovers. 
Further, supplier material control was minimal resulting in incoming 
faulty materials. 

" The assembly cells became too product dependent and specialised on 
particular product ranges, which in turn lead to operators becoming too 
focussed on a particular cell, thus restricting operators to a particular 
assembly function. 

" Distribution was inflexible and not meeting customer requirements due to 
inherent problems within the manufacturing function, and particularly the 
supplied materials. 

To address these issues, and meet the needs of an identified niche market of 
giving the customer what they actually require thus differentiating their products, 
it was proposed that the product range would have a complete overhaul and new 
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design called the ̀ Series 2000' incorporating the methodology of Mass 
Customisation. 

Recommendations 
From the analysis above it is suggested that Daryl employ the methodology of 
Mass Customisation, with the following areas to be addressed recommended: - 

" Modular Product Design: to enable the configuration of specified 
customer requirements utilising custom parts based on the following: 

" Size of shower units available; 
" Colour 

" Finish (tinted, etc) 

" Universal opening (left or right handed usage) 
" Rationalise product lines 

" Increase the re-use of the components used 

" Reduce internal Variety (e. g. eliminate handed components) 

" Develop metrics for the measurement of Product Similarity 

" Introduce commonality of product assembly 

" Introduce an ERP system (Product Configurator) to reduce product data 
maintenance and improve accuracy of information. 

Benefits 
The benefits of implementing the above result in: 

" The understanding of the strategies and approaches to customising value 
chain activities, enabling managers to assess how the demands of 
customers and potential customisation are suited to the capabilities of the 
company, and 

" By measuring the similarity of the products in a mass customisable 
product family (based on modular product structures and the reuse of 
common components), the design of product families can be optimised to 
improve the reuse of components and reduce internal variety. 

Risks 
It is worthwhile noting that if the commonality of component parts is dependent 
upon a few suppliers, and problems occur with the supply of products or a 
supplier no longer trades this could lead to a failure with the supply of 
outsourced items to the manufacturing function and would ultimately have a 
`knock on' effect with the distribution aspects of the business that Daryl pride 
themselves on. 
Therefore, on this note a further recommendation is that a contingency plan be 
implemented to safeguard the eventuality of this event occurring. This could be 
in the form of an analysis on sub contracted parts through a make-or-buy 
strategy. 
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y,. 
IR. S. Clare & Co. Ltd 
1.1.12. 

Introduction 
The objective of this report is to analyse the impact of the Business Environment 
on the Internal Capabilities of an organisation. The structured approach will 
concentrate on the utilisation of the Environmental Turbulence Indicators Audit 
Tool to identify factors and give understanding of what is happening within the 
Business Environment from the perspective of an individual organisation. The 
factors are prioritised to identify those areas that are having the greatest impact 
and ultimately driving the organisation in a particular direction. This information 
can then be used to address the internal capabilities of the organisation and focus 
on those internal areas for improvement from the perspective of the Product, the 
Process or the People, through the implementation of tools. techniques or 
methodologies that `fit the purpose. 

Company Overview 
R. S Clare & Co. Ltd was founded in Liverpool in 1748 at the start of the 
Industrial Revolution. With its origins in Lubrication Technology it has 
diversified during the 20th Century to develop Thermoplastics, Epoxy and 
Polyurethane production facilities. The Company has 54 employees and an 
annual turnover of £12 million, which is split between Lubricating Greases, 
Surface Coatings, Road Markings and Contracting. 

Environmental Turbulence Indicators Applied 
" Dynamic Customer Requirements 

" Product Performance 

Critical Turbulence Factors 

2. Dynamic Customer Requirements (DCR) 

2b. Product Performance 

S bF 
Tb P T D F M 

S TLR C l t act Im TPN u actors 
ore Sc on ro p ore Sc 

SML -1 11011 LMH LMH LMH 

Number of live sales orders L ? 1 M 4 2 7 SS 

Percentage of Orders Cancelled/lost 
L 1 i M 4 1 7 28 

due to Price 

Product Variety This factor looks at the 
number of products within the addressed L ? ? M 4 1 5 20 group of products and whether this is 
increasing 
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The area focused on a particular product range associated to the Wholesale 
market that supplies ̀Own Brand' greases to the likes of Shell and Texaco. To 
Date R. S. Clare & Co. Ltd has applied one pillar of the Business Environment 
Audit, as above. Focus will be given to the grey areas, which are identified as the 
immediate prioritised critical turbulence factors to be addressed. The following 
personnel answered this section: 

" Mr Phil Linley - General Manager - Lubricants & Surface Coatings; 

" Mrs Elaine Littlewood - Sales Service Manager, and 
" Mr Paul Wilson - Operations Manager. 

Relationship to Agility Capabilities Indicator (ACI) 
As stated above it has been identified that the key issue, in terms of priority, 
having the greatest affect on the company is "Number of Live Sales Orders ". A 
key contributor of this is the proliferation in new product variants that has not 
only been customer driven but company driven to exploit new market 
opportunities. As a result this has had a major impact on the internal departments 
of the company, which at present is finding it increasingly difficult to manage 
this increase in `live sales orders'. 
The view of senior management within the company is that operations need to be 
robust to enable them to respond more effectively to the dynamics of the 
customer. However, there are also issues internal to the company that are 
creating dynamics within and as a result should be addressed as well so that the 
company is not made more robust to these internally created dynamics. In other 
words departments need to be aware of the implications of their actions on other 
departments. 
Due to the pressures of overseas markets there has been an increase in the 
`Percentage of orders cancelled/lost due to Price 'this is mainly due to the fact 
that the far east markets are being serviced by 'Home' suppliers and the company 
cannot compete on the price factor. 

As a result of these factors, the following areas internal to the organisation will 
be ultimately affected: - 

" Product Agility 

" Process Agility 

" People Agility 

" Operational Agility 

" Organisational Agility 

Product Agility 
Areas that could be addressed are as follows: - 

Product Variation causing proliferation 
As the variations of products is increasing and on the whole this is creating 
problems in terms of managing these, it may be beneficial to address these 
products in terms of modularity. This identifies the internal variety of parts and 
compares this against the resultant external variety, which enables companies to 
see whether they are making maximum use from their core components. The 
theory behind this is to postpone variation to as late on in the manufacturing 
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cycle as possible. By reducing your internal variety will ultimately increase your 
ability to manage these components more effectively. 

Rationalising product range through standardisation 
This enables companies to address their products and see how similar they are in 
terms of the components that make them. A simple component re-use metric may 
be applied to identify whether unnecessary components can be eliminated or 
even whether components can be standardised and as a result increase the 
number of products they are used in. Again this will enable the company to 
manage these components more effectively. 
Both of the above look at reducing the amount of components by making better 
use of them, reducing internal variation and maximising external variation. This 
will ease the problems in managing these components internally as there will be 
fewer of them. 

Process Agility 
Areas that could be addressed are as follows: - 

Capacity 
By having large variations of components/numbers of orders puts constraints on 
your capacity. 

Utilisation 
By having large variations of components/numbers of orders reduces your 
overall utilisation because you will generally have more setup and teardown 
activities and other non-value added activities. 

Setup and tear downs 
By having large variations of components/numbers of orders increases your setup 
and teardowns, thus reducing your ability to respond to the dynamics of the 
customer as well as keeping your economic batch quantities inflated. 

Scalability issues 
By having large variations of components/numbers of orders reduces your ability 
to scale up production, simply from a capacity perspective. 

Re-Placeability 
By having large variations of components/numbers of orders may mean that if 
machines break down or problems occur then it is more important to have 
contingency plans in place. This would take the form of alternative machines, 
tools, materials, etc that could undertake the same activity. 

People Agility 
Areas that could be addressed are as follows: - 

Utilisation 
Large variations of components/numbers of orders may, depending on how they 
are managed have a negative affect on the utilisation of staff. By addressing 
People Utilisation will enable you to identify how long individuals spend on each 
activity within the process, whether this be value added or non-value added. 
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Skill Level 
Large variations of components/numbers of orders may be an issue in terms of 
the skills required to deliver these. By addressing People Skills will enable you to 
identify what skill levels are actually required to deliver these products. 

Re-Placeability 
Large variations of components/number of orders may represent potential 
problems in terms of whether your staff is multi skilled or if certain people only 
undertake certain activities. By addressing the Re-Placeability issue will enable 
you to build a more robust workforce by ensuring that your staff are trained to a 
level such that if a member of staff is absent there is always another person who 
can step in and as a result production is not halted. 

Operational Agility 
Areas that could be addressed are as follows: - 

New Product Development 
Due to the increasing numbers of product variations being introduced it may be 
advantageous to address how these are developed and more importantly how 
long this takes. It may also be necessary to identify the numbers of these that 
have been successful and whether there are procedures in place when introducing 
new products, i. e. knowledge management systems. 

Supply issues 
Large variations of components/number of orders also cause problems from a 
supply perspective. In order to build some robustness into your system and 
enable you to better manage the demands being forced upon you then the 
following areas need to be addressed: - 

Process Map Exercise & Data Collection 
It will be necessary to map the activities undertaken on receipt of an order to 
the despatch of the order. Rough lead times need to be identified at each 
activity to identify where exactly potential problems lie. 
Next will be necessary to understand the dynamics of the customer and 
ultimately the internal demands placed on your products. This will enable 
suitable material replenishment and material management strategies to be 
identified. 

Material Replenishment Strategy 
A material strategy needs to be identified with suitable stocking quantities and 
batch sizes to enable you to respond to the dynamics of the customer. 

Material Management Strategy 
A material management strategy needs to be identified to manage the large 
variations of components/number of orders and ultimately assist in identifying 
what should be manufactured and when. This will then play a big role in the 
planning and scheduling stages of manufacture. 

Procurement Issues 
Large variations of components/numbers of orders can create procurement 
problems in where and how these materials will be sourced. It may be 
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necessary to address the suppliers employed by the company to identify 
potential weaknesses. These could take the form of only one supplier that can 
supply a particular part, a supplier that performs poorly on delivery or quality, 
a material that is specific to a product or standardising on materials. It may be 
beneficial for you to address the number of active suppliers with the view of 
reducing these, but always being aware of other potential suppliers that could 
be used in the case of unforeseen problems. 

Organisational Agility 

Alignment of Strategies 
As the numbers of variations in products/number of orders is increasing it may 
be necessary to check the alignment of existing strategies for this range of 
products from a management to an operational level to check that these are in 
line with each other. The view of senior management within the company is that 
operations at present are not robust and this is an attribute that is required to 
enable them to build some stability into the business and enable them to respond 
to the dynamics of the customer more effectively. However, at present this is not 
the opinion of all tiers within the company as not all tiers experience the internal 
dynamics that are being created from actions elsewhere within the company. All 
tiers need to understand these internal dynamics so that the company is not made 
more robust to these, but are made more robust to the external dynamics of the 
customer. In other words departments need to be aware of the implications of 
their actions on other departments. 

Recommendations 
As the number of product variations/customer orders is increasing it is becoming 
increasingly difficult to manage these with the companies current procedures. 
Therefore, with this in mind the following recommendations have been identified 
through the preliminary analysis above: 

Alignment of Strategies 
As the numbers of variations in products/number of orders is increasing it 
may be necessary to check the alignment of existing strategies for this range 
of products from a management to an operational level to check that these are 
in line with each other. The view of senior management within the company is 
that operations at present are not robust and this is an attribute that is required 
to enable them to build some stability into the business and enable them to 
respond to the dynamics of the customer more effectively. However, at 
present this is not the opinion of all tiers within the company as not all tiers 
experience the internal dynamics that are being created from actions 
elsewhere within the company. All tiers need to understand these internal 
dynamics so that the company is not made more robust to these, but are made 
more robust to the external dynamics of the customer. In other words 
departments need to be aware of the implications of their actions on other 
departments. This exercise is the buy in exercise because for this project to be 
successful you need buy in from all departments at all levels. 

Process Map Exercise 
It will be necessary to map the activities undertaken on receipt of an order to 
the despatch of the order. Rough lead times need to be identified at each 
activity to identify where exactly potential problems lie. 
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Understand the dynamics of the customer & demand of the product 
Next will be necessary to understand the dynamics of the customer and 
ultimately the internal demands placed on your products. This will involve 
collecting historic data on the demands of the products to enable you to 
identify suitable material replenishment and material management strategies. 

Material Replenishment Strategy 
A material strategy needs to be identified with suitable stocking quantities and 
batch sizes to enable you to respond to the dynamics of the customer. 

Material Management Strategy 
A material management strategy needs to be identified to enable you to 
manage the large variations of components/number of orders and ultimately 
assist in identifying what should be manufactured and when. This could 
possibly take the form of a spreadsheet initially, however the implications into 
a Materials Requirements Planning (MRP) module may want to be looked 
into as a longer-term project. This will then play a big role in the planning and 
scheduling stages of procurement, manufacture and despatch. 

From all the areas identified within Product, Process, People, Operational and 
Organisational Agility, we feel the areas stated within the recommendations need 
to be addressed to start building some robustness into the company to enable it to 
respond to the dynamics of the customer more effectively. However, all the 
issues discussed earlier need careful consideration and should be considered 
when introducing more product variations. 
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Appendix 5 

Case Study 

ASF System with tool automation and strategic element 

This chapter shows the whole ARM (Agility Road Map) process pre 
development of the BIZ framework. The process shows an example of strategy 
iteration. It highlights why the process is necessary and where the ideas for the 
BIZ framework were based. 

The BEA System: 

Overview of Framework 

The diagram shows the Agility road map framework, a comprehensive system 
for agile implementation developed by the Agility Centre at the University of 
Liverpool. The agile manufacturing concept has been developed by `placing 

practical manufacturing requirements at the centre of agility strategies' [8]. The 

approach has been applied to a number of SME's in the manufacturing sector. 

The main objective at this first stage is to `capture knowledip and data from the 

company which may be tacit and hard to quantify' [Ismail HS 2006]. This is 
done through a series of questions relating to the environmental turbulence that 
the company is facing then analysing the turbulence for ability to control the 
change. 

Once the turbulence has been assessed a focus tool is applied giving targets for 

areas of improvement, this also gives measures and indicators to monitor the 

effects of any tools and techniques applied. 
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Figure 46: The overview of the agility road map (Ismail) 

The final section in the agility framework is the development, implementation 

and evaluation of manufacturing strategy. This process involves some continuous 

revision to align strategy with current market requirements, company capabilities 

and many other factors. It also starts at the development stage as many SME's do 

not have a formal strategy in place. `(Strategy is) a direction, a guide or course of 

action into the future' [Mintzburg et al 1998]. This is why although a 

complicated and oft discussed area it must be included in the full framework. The 

manufacturing strategy must be aligned with corporate strategy or disaster waits 

when parts of the same company pull in different directions. 

We can present a more detailed model of companies in various stages of Agility 

maturity. This model takes into account where a company may be in relation to 
lean (the building blocks for agility) and where on the agility road map the 

company may be. This model is covered more deeply later on as has been 
developed through the work with Richardson and other companies from the 

original model above. 
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Figure 47: Modified ARM (Hetherington) 

Stratpy 
Focus 

The start of the process identifies business threats and opportunities and 
highlights how the organisation will cope with the threats through its strengths or 
be exposed through its weaknesses. The main objective at this first stage is to 

capture knowledge and data from the company. The four key areas that the ARM 
is concerned with are: 
Understanding the business strategy 
Understanding the business environment a company is in 
Understanding the organisation and how it performs 
Understanding manufacturing methods that can improve the performance of the 
business and where and how this knowledge should be applied. 



355 

The framework collects information about the business strategy and company 

aims and uses this information to help select measures of performance and 

capability indicators, which in turn lead to tools and methodologies to aid in 

strengthening these capabilities. This also feeds back into redefining strategies if 

necessary with input from the business environment and company skill set. 
Strategy selection is aligned with Miltenberg's (1995) work on manufacturing 

strategies which gives six basic pillars for understanding manufacturing output; 

these are defined as cost, delivery, quality, performance, flexibility and 
innovativeness. 
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Outline of completing a BEA: 

The BEA is carried out with key members of the company who, from their work 

and involvement in operations and processes, will posses intrinsic knowledge 

about the company. This intrinsic knowledge is extracted in a form of 

questionnaire which is tailored to specific areas of the company and will provide 
information about certain aspects or factors that provide turbulence. Some of the 
intrinsic knowledge will be on trends and patterns over time and will involve 

qualitative information that the person may have about recent events or the 

market place work. It is therefore key to identify people within the organisation 

who have the experience to have gained this type of knowledge. Because the 

person who is providing information is talking about tends, absolute measures 

and scales are not used, relative measures to other factors in the business are 

applied. This gives a relative turbulence fator unique to the company and 
therefore should not be compared with other businesses. Below is a walk through 

section of a BEA. 

The BEA is applied in a number of steps to identify those areas of management 

concern within the business. This information is sourced through discussions 

with senior management who have knowledge at the strategic level but 

encompassing the operational characteristics of the business. Below is an outline 
for the identification, classification, measurement and prioritisation of those 
factors impacting on the performance of the business. 
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Initial examination of causes and 
effects triggering areas of 
vulnerability within the 
organisation. 

Causes and Effects are classified 
ETI Sections into the four main pillars of the 

Environment Turbulence 
Indicators (ETI) and factors are 

{ Factors are quantified on the basis 
Quantifying of magnitude, the level of control 
Factors and the impact in terms of the 

threat and any gain in oovortunity. 

Quantified factors are prioritised to 
Prioritising highlight those factors that are 
Factors having a major impact on the 

ort anisation. 

Figure 48: Outline of BEA process stages (Ismail) 



Figure 49: ETI structure within BEA audit (Ismail) 

The BEA is based on evaluating the key Environmental Turbulence Indicators. 

These are grouped under four main pillars which are in turn subdivided to sub- 

categories containing a series of questions covering more specific business 

turbulence factors. 

A brief outline of each pillar is shown below. 

Examines changes that have occurred in the 
direct competitive environment. 

Examines how customer needs and 
expectations are diversifying and how those 
demands are placing additional pressure on 
Companies. 

Examines changes in the network of facilities 
and options that perform the functions of 
Procurement, Manufacture and Distribution. 

This represents factors in the macro- 
environment and refers to Social, 
Technological, Environmental, Economic and 
Political and the effect these factors have on an 
organisation or within a particular industrial 

sector. 

Figure 50: F TI pillars ot'turbulence outline (Ismail) 



Each subsection in the ETI is represented by a series of questions as shown 
below. The ETI is more effective as a tool when it is applied to a product range 
our group of similar products. The applied level could range from the parent 
company to a subsidiary plant. 

Applied Level. 
All the areas a 
questionnaire 
can be used to 
assess 

Organisational 
Structure: Where in 
the ETI pillars the 
questionnaire lies 

plidLwol 

Rivalry 
- 

` 

Explanation Explanation: A 
R vaIry is looking at factors relating to organisations operat ing in the same market who are 

d description of what considered to be direct threats to the target organisation, the competi0 behaviour an 

.... ý...... ý,., -e .. r ino<o rrrnanwannns and the impact of suc h behaaourlp ormance on the hchsiini it nr n¢naM 
Turbulence target organisation 

of turbulence the Factors: For any Turbulence Assessment Table 
questionnaire is 

ETI pillar there are M {I S assessing. 
sets of factors to be Sub Factors ML iyofl ! LMH LMH LMH 

measured for 
competitors turbulence. 
Competitors 

Competitors in Market 

MergersIAcquisitons 

Market Share 

i Market S¢e 

Number ofd Customers 

Companys market share 

Company's Market Position 

Price Rivalry 

Companys products 

Average Pront Margin 

Figure 5: Anatomy of a questionnaire (Ismail) 

Components of 
Change: A variety 
assessments that 
can be made to 
evaluate turbulencE 

For each of the questions the participant is required to identify the level of 

turbulence through evaluating a number of change components. These 

components are measures of how the turbulence factor under consideration 

changes with time. The components of change are explained in detail in the 

following section. 

L-MLM 10 



Turbulence in each area will be assessed by establishing the forms in 

which changes take place through the assessment of a number of 
components. There are 7 change components. 
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1. Time Base (TB) 
This is the period of time over which 
the particular sub factor is assessed 

" Short Term: (days-weeks). ä, 
(S) 

" Medium Term: (months) V 
(M) ö 

" Long Term: (months-years) 
(L) 

2. Pattern of Change (P) 
This identifies the form of change for 
each factor. Changes could be: T 

Cyclical ýj 

" Non-cyclical ö 
(- 4 

3. Trend (T) 
For the specific pattern of change, this 
metric measures the direction the a 
change moves in from the beginning E 
to the end of the time base specified. p 
This can be: V 

" Linear increase 
CT) 0 

Z 
" Linear decrease 

(4) 

" Constant 
(O) 

" Exponential increase 
(1) 

" Exponential decrease 
()) 

4. Distance (d) ö 
The value of the change from the 
beginning to the end of the time base 

" Low: Less than 5% v 
(L) '5 

" Medium: 5% to 30% o 
Z 

" High: Greater the 30% 

(H) 

Time 

Cyclical 

TIME 

TIME 

Time 

Non Cyclical 
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5. Frequency : r-ýýº: 
How often the change occurs; this metric 
is only relevant to cyclical patterns of 
change. 

" Low: up to 5 cycles over TB 
(L) L,.. / 

" Medium: 5 to 10 cycles over 
TB (M) 

" High: more than 10 cycles over 
TB (H) TIME 

6. Magnitude 
The average deviation from the mean in 
cyclical patterns of change. 
" Low: Less than 5% 

(L) 

" Medium: 5% and 30% 

" High: Greater the 30% 
(H) TIME 

7. Size 
This represents the scale of the factor being measured in terms of number 
size etc. 

Figure 6: Components of change measurement (Christian) 
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The procedure for carrying out a BEA is as follows: 

Form the audit teams 

For each questionnaire fill in the turbulence assessment table 
Utilising the Turbulence Level Rules identify high medium and low areas of 

turbulence 
From the score identify which areas cause the most turbulence and are going to 
be addressed. These can be plotted on a radar graph 
Prioritise the turbulence with the TEA tool and identify which ACI should be 

used to aid measurement of agility 
Use the tool selector table to selection tools which will have a high positive 
impact on the ACI and combat the turbulent areas identified in the BEA. 

Implement tools 
Formulate strategy for company 
Implement through operational action plans 
Check strategy through BIZ framework / system 

Once the tools have been selected to combat turbulent factors in the business an 
implementation program must be developed. This is the plan to allow the 
business to gain the required agility to compete in the marketplace. 

The plan forms around the process / operation tools that will give the required 

skills for agility. However, Agility is also about strategy, in fact some may argue 

this is the main focus and therefore there must be a strategy phase coupled with 
the operations phase. The strategy section often comes after the operations 
implementation as this is when the company will decide how it is going to 

position itself in the market place for future growth with its new operational 

capabilities allowing continuation of current business in an efficient manner. The 

strategy formulation may also feed back into operational requirements if the 

company wishes to move further forward developing its capabilities and 
operational plans will emerge from the strategy exercise. 

Below the strategy phase is discussed in relation to the robust responsive 

proactive cycle of agility. 
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The Robust Responsive Cycle: 

"'10000ý 
N 

Proactive 3 Robust , 

Responsive 
2 

AMW 

Figure 51: The Robust Responsive cycle (Ismail) 

The above diagram shows the cycle which a company is expected to go though to 

achieve agility. Each stage will show the company and its management structure 

exhibiting different behaviours and showing different actions and controls in 

place. The above model can also be over-layed against a psychological model to 

show how the people involved with this change can be expected to react and 

behave depending on where in this cycle the company is. This is the 

psychological model of change. Below are the authors suggestions of 

characteristics displayed by a company at each stage of the cycle. 

nage of cycle characteristics of company 

" Processes and operations ̀ under control', 
where demand fluctuations can be managed 
easily, and processes can be utilised 
effectively to meet customer requirements. 
OEE should be high, waste minimal and 
cycle time should be balanced throughout. 
During high demand, breakdown is 
minimised maintenance is planned product 
manufacture is to plan. 

" Products of high quality, made on time 
under the right cost. There will typically be 
a moderate product range available 

" People with a moderate skill level for their 
job, workforce is flexible, able to move to 

cope with demand fluctuations. Personnel 

can be replaced without too much disruption 
to production. 

" Operations flow, deliveries are on time even 
during high volume and report orders are the 
norm. 
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" Organisation 
Responsive " As above with a higher degree of 

reconfigure-ability and machine replace- 
ability. Multiple product routings through 
the factory are possible and customers will 
demand new innovations for products which 
are met by utilising processes to their full 
potential. 

" Products have a high degree of 
customisation and as above are high quality 
for the right cost. Customers will ask for 
new product variations which are designed 
and met utilising the above process 
flexibility and responsiveness. 

" People are highly skilled and the flexibility 
in the labour force means majority of staff 
can operate the majority of equipment. It is 
easy to train and recruit new staff. 

" Operations as above. Service is paramount 
and flexibility with delivery times is 
available 

" Organisation 
Proactive As above but the organisation actively seeks new 

opportunities. The company is always first to 
market, capitalises on this with higher margins and 
best quality. The organisation constantly creates ne 
offerings in the marketplace. It utilises: 

" Product customisation and flex-ability, with 
high replace-ability of components. 

" Processes which can be reconfigured, 
replaced and re-utilised to make new, more 
and different configurations of product. 

" The people in the organisation are actively 
involved in development of the product and 
process and push the limits on these, they 
are also very knowledgeable about the 
processes and skilled in many areas. 

" Operations support the innovative strategy 
and enable the company to market 
effectively. 

This cycle has been developed from the many iterations of the BEA audit that a 
company goes through. 
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It was first envisioned that the BEA audit would be a one time processes and that 

a company could find tools and techniques to make it more agile. Once 

implemented the company should be on the road to agility. For many reasons this 

has not been the case and several iterations of the BEA have been undertaken to 

drive change and move the company to the next stage. The Robust Responsive 

cycle typifies the iterations that a company will go through. Some of the major 

reasons that company will have stages of change involve the psychology of 

change within a business. Others involve taking stock of where the company is 

after a prolonged period of initiating changes to productions systems and re- 

checking the market place. And other will involve financial and time constraints 

that all businesses find themselves under. 
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Case Study Background: 

The company is a small to medium sized enterprise formed in 1948. It started out 
life making pillows and foam mattresses and distributing to consumers. 
Eventually a new avenue opened up with the medical trade and this became the 

company's sole area of business. 

This change meant that the company gradually moved into a niche area of 
business and became one of a small group of suppliers of this type of product to 

OEM's within the medical field. 

Recently the company built on its knowledge of he medical market by 

developing a moulded operating theatre mattress along with support accessories. 
These products quickly became the most popular on the market and the company 

tied up with several large OEM's to supply for new equipment. The reasons for 

the fast take up and increased demand of the product were mainly due to the 

feature benefits compared to an existing sewn product on the market. 

A moulded product contains no seams, can take complex shapes and is very 
hardwearing. Along with this the product was also quicker to produce than a 

sewn product and offered positioning of patient not possible with a single sewn 

mattress. 

This new product gave the company three main areas of business, a sewn product 

range, traditional hand crafted products (cut and shaped foam covered in 

neoprene) and a moulded product range. The company particularly focused on 

the moulded range as this was where the majority of the business was and where 

most new business came from with little or no marketing effort. 
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The capacity of the moulding area in the factory was soon coming under pressure 
from new accounts and existing customers demanding greater quantity of 

product. This organic growth was by far the largest pressure facing the business. 

As the pressure increased upon the company quality and delivery suffered along 

with the costs rising due to high internal reject rate, equipment failure and double 
delivery to customers' because of split orders. 

After experiencing this pressure internally for some time the company sought 

outside help from The Agility Centre at the University of Liverpool. 

When assessing the company for help the Agility Centre used the BEA model to 
help evaluate where the company was experiencing pressure, where other 

companies were within the marketplace and the likely future direction of the 

market that the company were operating in. 

This helped to evaluate the procedures and tools to use to allow the company 

combat these pressures and develop to cope with the demand in a satisfactory 

manner both internally and externally. 

Pe orale: Majority of the workforce were skilled in one job only. There had been 

no rotation of jobs or multi-skilling and each individual work area was seen as a 

very separate part of the company. However the workforce had mostly been with 
the company a long time and the staff turnover was low. Therefore there were 
some large opportunities to develop staff skills to aid agility. 

Products: The product range was small but in a specialist market the company 
knew a large amount of information about customer requirements, who the main 
customers were and market trends. Each product was bespoke for a particular 

customer and would not be sold to any other competitor within the marketplace. 

Processes: The agility for the company came from the fact the same core 

processes were used to make products for many different customers. This was 
due to the fact the company were able to cycle moulds very quickly and produce 
down to a minimum order quantity of one. 



369 

Marketplace / Competitors: The market place was a small one and most 
customers and competitors were known to the company. The nature of the 
industry tended to mean that there was a long lead time to getting customers and 
this meant a lot of hard work in securing business. This was partly due to 
investment required in mould tools from customers and partly due to the fact that 

the product was often produced in house by the OEM. The customers that did 

move to the company were keen to use the expertise of someone who specialised 
in a particular area and could offer a single point for several solutions. This was a 
good marketing point for the company. The main customer base was in Europe, 
leaving the USA, although a vast market, mainly untapped. There was also an 

aftermarket area which the company did not -service. OEM's would supply 

replacement articles to the end user, but there was also several small companies 
who specialised in making alternative replacement products. This was also true 
for those companies who Richardson did not supply. There was therefore a 

market to supply direct to the end user a high end product as an upgrade for a 

standard supplied item. 

Customers: These were large OEM's who specialised in design and assembly of 

operating tables which could become quite a complicated product and had high 

retail value. The first part of the table that customer would see is the mattress and 

supports and so these formed a vital part of the operating table especially in 

terms of marketing. There is a limited number of operating table manufactures, 

and in Europe three companies dominated the market, the company supplied two. 
The end user of the product, i. e. the hospitals, were not Richardsons customers 

and therefore there could be a market for making mattresses for OEM tables that 
did not currently source direct from the company. 

The first BEA audit carried out on the company used the pillar of 
`2. Dynamic Customer Requirements (DCR)' 

Under this critical turbulent factor the sub-section: 
`2b. Product Performance' was applied. 

A small section of the table used for the questionnaire under this subsection has 

been included: 
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2. Dynamic Customer Requirements (DCR) 

2b. Product Performance 

S bF t 
Tb P T D F M 

S TLR t l C act I N co 
ors u ac Sc ore on ro mp S re SML -? 11011 LMH LMH LMH 

Portent . of orders CancelleMost 
L 7 t H 7 2 s 12s 

due to Price 

Product Demand This factor looks at the L t M 4 2 7 66 
demand of the companys product. 

Pan Orders This factor is lookup at orders 
that are split and only pan delivered due to L ? 0 H 7 2 3 42 
Customer requirement 

- 
Percentage of products exported This 
factor is lodung at whether there is an L ? t M T 4 T 1 9 3e 
increase in product exports I 

I Figure 52: Section of the DCR questionnaire from the audit (Ismail) 

The area which became highlighted from the questions asked under this 

subsection was Percentage of orders cancelled or lost due to price. This factor 

was highlighted due to the highest turbulence rating or (TPN) score. The value is 

not on an absolute scale but is a means of prioritising the factors for applications 

of manufacturing improvement tools. 

This impact was driven by the fact that the company began facing competition 
from cheaper products on the market that can be used as a direct alternative to 

those which Richardsons produce. However the product Richardsons make are 

superior in quality and benefit to the patient. There was perceived to be an 

increase in demand from the market both in the UK and in Europe so the 

company wished to take advantage of this and maintain its current market 

position as the largest independent supplier in Europe. 

The pillars of agility where addressed in respect to this subsection, these are: 

Product 

Process 

People 

Operational 

Organisational 

Product: The product is not currently agile as the product itself in not 

bespoke, however the agility comes from the fact that materials and processes 

used are the same to make different designs of product so there is a high amount 
of machine / process re-usage and similarity. 
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Process: The process needs to be able to take into account set up and tear 
downs and the emphasis must be on quicker and more efficient times to aid 

reduction in cost to combat the effect of orders lost due to price. Tools like 
SMED (Single Minute exchange of Dies) should be applied. 

The second area to examine here is the workflow and ensure that there is a 

smooth flow with balanced operations and no bottle necks. Non value adding 

activities should be eliminated and the layout of the cell should be such that work 

moves in a streamlined manner. 

People: Utilisation and skill level should be addressed here, by addressing 

people utilisation the company will be able to identify if staffing levels can 
fluctuate to the demand and if other activities can be carried out by existing staff 

to shorten delivery times. 

Skill level should be maximised to allow effective processing in the plant. Also 

identifying what skills are necessary will help to start multi-skilling programs. 

Operational: Scheduling should be implemented in order to be able to properly 

manage the demand placed by customers. As the company prides itself on being 

innovative, product development should take high priority, and being first to 

market with new products will reap rewards by commanding higher prices and 

raising the company profile. Process mapping and costing will help the company 
to understand how it can make manufacturing more streamlined, maintain high 

quality and command the right price for its product by understanding where the 

cost comes from in the manufacturing process. 

Organisational: Information flow, needs to be companywide and 
employees need to understand the order winning factors for Richardsons. This 

can also be linked with culture and the involvement of staff in the future success 

of the company. 
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Therefore recommendations made to the company were as follows: 
Process map and collect data on receipt of order to shipping of product, this will 
assist in eliminating non value adding activities. Rough lead times should be 

collected to allow for analysis on realistic delivery times for customers. 

Set up and tear downs need to be examined for efficiency, tools like SMED 

should be applied to allow for cost reduction, and to make available more time 
for production. 

Workflow of mould movement should be mapped out to see how the moulds are 

moving within the cell and identify efficiencies here. 

Because of the problem of part order deliveries the company should look at some 
type of scheduling procedure to allow full order shipment. This should also help 

to reduce WIP and therefore costs to the company. 

Staff skill levels and levels of staff Multi-skilling is key here to aid in production 
flow and ensure that the company can meet changing requirements across all of 
its product ranges. It may also mean staff levels can be made more efficient due 

to relocation of labour when necessary to other potentially busier parts of the 
business. 

Information capture / flow. This needs to be a single point of information and 
allow easy access of relevant information for the necessary people. It will 
support all the above activities and capture accurately order information and 
shipping information This should aid in full on time delivery. 

Note the tool selector table has not been used here as this has been covered in 

previous case studies. 
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Knowledge Transfer Partnership (KTP) Program and Capability 
Improved: 

Richardsons decided to undertake a2 year KTP project to drive through the 
improvements identified through the BEA audit. The project was put together 

with the help of the Agility Centre and built around the outcome of the audit. 

The KTP focussed around the process side of the business and the process 
improvements identified from the BEA. As we can see from the agility maturity 
levels diagram this is usually the first step towards becoming an agile company. 
The reactive proactive cycle demonstrates this more clearly and explains each 
section to a greater degree. The model for applying the BEA has been adapted to 

allow several iterations because a number of audits will be required to move 
around the reactive proactive cycle and change the level on the agility maturity 
scale. This has been discovered through the application of the audit to companies 
wishing to move towards agility. The nature of change, and how this fits with 

psychological models of change, shows how the time taken to drive through 

change can lead to the need for a further audit to re-invigorate the process and re 
asses the company's situation. 

The psychological models of change look at the scale of change involved and 
peoples reactions to change, it makes sense to move round the cycle in several 
iterations to allow for the changes necessary in `mindset' as well and physical 
engineering changes.. 

From a time scale point of view, moving in several iterations is sensible as 
turbulent factors may differ from the original assessment, new companies may 
emerge and market forces out of your control may provide new turbulence 
factors. These will be picked up in the second or third stage iterations of the 
BEA. 

The KTP project focused mainly process for the duration of the project, as to 
improve the levels of performance to a level where the existing customer base 

was being satisfied. An outline of the project follows. 
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Target outcomes from the project were in general terms defined as: 

To increase productivity by 20% without additional resources 
To have the ability to double production levels by identifying resources needed 
To reduce levels of wastage: Quality increased, non VA(value adding) activities 
reduced, Raw Materials utilised more effectively 
Design and implement new training and induction for staff 
Improve supply chain integration and delivery performance 

The specific activities to achieve the above were set out as the following: 

Process mapping in relation to 
Production planning 
Manufacturing operations 
Cycle times / utilisation 
Materials management 
Quality audit procedures 

From the above new designs for layouts were generated. A five S 

implementation plan was drawn up along with optimisation of the existing 
process through removal / reduction of non VA activities. 

To embed the above, continuous improvement teams were set up, training days 

were planned an implemented. Visual management and visual management of 
performance targets was a key aspect to achieving increase in performance and 
the new layout supported this aspect. 

As mentioned before the agility of the company came from the fact that the same 

processes were being used to manufacture products in 400+ shapes and sizes for 

a number of customers with a minimum order quantity of one unit. It was key to 
keep this one unit size as trade moulders could not match this and it gave a 

considerable advantage to the company by allowing customers to keep minimal 

stock levels. However the existing demand was outstripping capacity and 
therefore aligning with customer schedules was proving hard. Working with the 
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supply chain in terms of keeping aligned with customer schedules was key to 

progressing the companies position within the market place. 

Implementation of the above was monitored using traditional project 

management techniques. A Gantt Chart with key project objectives and 

milestones clearly market was displayed and regular team meetings held to asses 

progress. 

The next task after the initial KTP was to look at the strategy of the business and 

carry out a strategic iteration of the BEA. 

Strategy Iteration of BEA 

Summary of Advantages held in the market place: 

The company held many advantages in the market place which helped them to 

maintain a healthy market share and profit margin. Some of these advantages 

were linked to the company's ability to produce down to very small batch sizes 

and maintain a prestige product image. 

The company were operating in a niche market area which enabled them to 

specialise in one particular type of product. It also gave the company the 

opportunity to become very knowledgeable about the product that they were 

selling and manufacturing enabling them to advise customers on what type of 

materials and design they should be considering. This knowledge gave them very 

close working relationships with customers and maintained high repeat business 

with existing customers. Richardsons were always present at the design stage of 

a new product discussing how their product would fit into the new range, and 

assisting in what was possible and the likely costs associated with new ideas. The 

comapny were also fortunate to be supplying the largest OEM in the marketplace 

meaning their product had a large exposure. This helped to maintain full order 
book and stay ahead of competitors by working closely with the OEM in 

developing their new product offerings. 
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Another advantage held by the company was that the product was unique. There 

were many alternatives but the product features developed by the company 
meant that they could be seen as the most advanced and created an aesthetically 
pleasing and functional product which enhanced the customers end product in the 

eyes of the consumer. This held large advantages as the product was instantly 

recognisable in the market place and was seen as the best (and the most 
expensive) product. As the product was expensive it did mean that is wasn't 
suitable for customers aiming at the cheaper end of the market. The company had 

also decided that this is not where they wanted to aim their products and damage 

the brand they had created, or give existing customers the option of a cheaper 
alternative and damage the margins that they were making on the high end 
product range. Because the product was seen as a high end or top of the range 
item it was easy to maintain relations with existing customers who looked on the 

product as the best possible option for the end user. It also meant that this could 
be leveraged for high margins and used as marketing ammunition when trying to 

expand the business. 

As mentioned earlier there was a close relationship with customer, the company 

also fostered close working relationships with suppliers. This went o the extent 
that the supplier could often use the comapny to develop new types of product in 

a production situation and the supplier could bring other customers to see a 

production situation and be involved in trials. This meant that when Richardsons 

needed development work doing they had a ready support network with the 

supplier, and also meant that prices where keenly negotiated. The development 

work often came in useful especially when there was to be a switch in chemicals 
due to regulatory issues. It also meant that new tooling issues could be 

investigated with the supplier to create better quality products. 

The company had some agility in the way that the production process was set up. 
This agility came from the fact that even though the tooling for each product was 
different the process each one went through was the same. This meant that tools 

could be swapped in and out quite easily without too much disruption to 

production processes and a large combination of different products could be 

manufactured at the same time. Richardson customers could stock a wider 
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variety of products and accessories to offer the end user as the supplier 

(Richardson) could easily manufacturer a high number of different parts. 
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This was also helped by the fact that there was a very flat structure to the 

company and staff were allowed to make decisions at the point of manufacture. 
There was also a system for recording anomalies to the norm which meant extra 

operations or omissions from the norm could be done without any extra work in 

finding out the requirements. This helped to keep the processing time to a 

minimum. 

Strategy position / Any Change of position: 

Strategy position was one of top end product, high quality / high price 
Make unique to customer and sell only to OEM market 
Undertake development work in collaboration with customer to create solution to 

customers design ideas 
Small volume high margin 
Organic growth with key existing customers 

The strategy position before any work was undertaken was a fairly simple one to 

examine. 

The company wanted to make high end high quality products which commanded 

a high price in the market place because of their perceived advantages over other 

competitor's products. These benefits included features of the product: fluid 

proof, no seams, assisted pressure reduction in patients, could be made to any 

shape the customer required; and also benefits of dealing with the company in 

terms of the knowledge that they held, the development work that could be done 

and the personal relationship that the company built with its customers. 
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Richardsons also only looked at its market in terms of selling direct to the OEM. 
Even though there was a large market for replacement products, for existing 
customers and non customers, the focus was on dealing with OEM's. This was 
for a number of reasons, firstly the existing customers served their own 
replacement market and for Richardsons to go out and compete with this was 
only to disadvantage its own customers. However they could have serviced these 

on behalf of the customer. This brings us to the next reason. The costs versus the 
benefits of servicing individual end users did not make sense To supply larger 

amounts to one geographical location meant the complexity of the business was 
cut down. It was for this reason that Richardson did not invest time and money 
into manufacturing replacement products for other manufacturers who did not 

use Richardsons as an OEM supplier. The cost of finding the product spec and 
marketing the individual products would have been relatively high and reduced 
the margin made on the product. With hindsight it could have been a good way to 

get the OEM's attention and move to be a supplier, but at the time was not 

considered core business. 

The volumes that Richardsons aimed for were fairly small; this was due to the 
high variety each customer required and the fact that the product was niche. The 

margins on the product were kept high by being the preferred supplier, proving 

additional benefits and features, and assisting in development work to provide a 

whole solution to the customer's requirements. 

This also meant that Richardsons growth came mainly through organic means 

with existing customers. No real marketing effort was put into developing the 
business. The two main reasons for this were capacity issues to start with but also 
the perceived lead time to generating new business. There was also a reluctance 
to spend money on what could potentially be a long lead time for return on 
investment. This may have been part of a small company attitude, lack of 
forward planning more that one or two years in to the future, and resistance to 

change, that there has never been this kind of spend. Again this ties in with the 

psychological models of change that can demonstrate the reason behind 

resistance to change and can be particularly relevant to small companies, where 
one or two people are driving the majority of the decision making; getting them 
to take on board new ideas and change can sometimes be a hard task. 
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Project key milestones / Events: 

The Richardsons Project was structured into a Gantt Chart format to map out the 
key milestones and achievements that were expected along the implementation 

process. 

These are briefly explained here in terms of the task numbers at the side of the 
Gantt chart: 

1. Intro to the Company 

2. Training 

3. Mini H and S project (Health and Safety) 

4. Annual Leave 

5. Training 

6. Business Market Strategy Data Collection 

7. Process Mapping Modelling and Analysis 

8. Develop Operations Improvement Plan 

9. Change Management and Culture Issues 

10. Health and Safety 
11. Identify quality Issues and Implement Changes 

12. Supply Chain Management 

13. Implement Operations & Process Improvement 

14. Review of Business Strategy 

15. Implementation of Expansion Plans and Review 

The most relevant parts of the project for consideration in this paper are Nob 

(business and market strategy data collection) and from this the development of 

an operational improvement plan. The project up until No 14 is essentially an 
implementation of the findings from the BEA as previously discussed. No 14 

then aims to look at the strategy side with the involvement of the company. This 

is done once the operations have been strengthened to a point where the company 
is operating from a stable base which is agile enough to supply the demands of 
the market. The strategy assessment and formulation looks at how to drive the 

existing position forward to enable the company to offer more than it currently 
does and expand its market share or operate in different areas. 
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The implementation of the expansion plans and review is done through the use of 

action sheets. The direction of the company and expansion plans are broken 

down into operational actions that must happen. These can be from processes 

changes on the shop floor to development of marketing materials, to 

development of product. However, each one is assigned an owner and a report 
back date is agreed. This is where the progress is monitored and the project is 

driven forward by each party completing the agreed sections on their action 

sheets. 

It is worth mentioning here that while there was initial enthusiasm through out 
the project deliverables, significant resistance was encountered along the way put 
into place by the directors. The project managers didn't originally expect this to 
be the case and while change management of the shop floor was closely 

monitored the change management of the directors was not something thought to 
be necessary. This needs to be taken into account on future projects and looking 

at psychological models of change can help to understand why there was 

resistance and where it is likely to occur on future projects. 

Key mile stones on the way to completing the projects and reaching the strategy 
development stage were: 

New training and induction pack for employees 
Health and safety development leading to a reduction in insurance premium of 

l Ok per year 
Operational improvement plan that yielded a 46% increase in productivity with 

no extra resources 
Close relationships developed with customers by implementing an employee 

exchange program 
Reducing the number of late deliveries and customer complaints to bring supplier 

rating score with customers above the minimum level 

Implementing a third production line to keep up with customers organic growth 
in certain product ranges 
Developing staff involvement through regular management meeting with staff 

and away day training sessions covering H&S, employee development, 

workplace design and training in processes and procedures. 
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Why Strategy Development: 

After development of processes at Richardsons there cane a point at which the 

existing customer base was being satisfied to an acceptable level. However, the 

company had undertaken no strategic analysis up to this point to drive the 

company forward with new found agility. 

There was also several motivating factors at this point for the management of the 

company to take a different view and look for strategic growth. The past few 

years of organic growth had left the company stagnant in terms of innovation and 

the market place was starting to change, in that, a number of smaller 

manufacturers were entering the market or becoming more aggressive in trying 

to win business. There was also moves at Richardson main customer to split the 

business between two main suppliers. The reason behind this was the purchasing 

departments previous frustrations with the supply from Richardsons and the fact 

that good practice meant having two suppliers would give better flexibility to the 

OEM. 

The sourcing of a second supplier had been a long process due to the fact that 
Richardsons were operating in a niche market and had been the company to 

develop a fully moulded operating table mattress. However, the main customer 

approached a very small PU moulding company and aided then with 
development work to build a similar product. 

This was then tested on one part for a period of time until satisfactory. Once the 

customer was happy they had found a dual supply they started to very slowly 

split the business, impacting on Richardson volumes. 
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Two issues had come from this. One was the fact that there was some loss of 
business, the other was the fact that someone else had developed the process to a 

satisfactory level and may attempt to enter the medical market with other OEM 

manufacturers. However, Richardsons was a larger company than the second 

supplier, had a quicker mould development process and knew the market. They 

also had spare capacity to attack the market, and could do so at lower prices than 

they previously had been able to. They were however loathe to do this as it meant 

lower margins to existing customers to help secure the business, (the new 

supplier was coming in with a very cheap price, more akin to traditional PU 

(Polyurethane) moulding margins), and meant a large marketing exercise. 

However the company after some period of time decided to review its strategic 

options before the new rival could develop further capacity and attack other areas 

of the market. 

Planning and implementation: 

A strategy review day was initiated for Richardsons with the Agility Centre and 

the directors and managers of the company attended a day session reviewing the 

market place and strategic operations. This was not specifically designed into the 

BEA tool although information from the audit would be used to help make 
decisions in the strategy making process. The process also aided in thinking 

around the automation and systematisation of strategy. 

The information gathering and analysis part of the strategic process utilised tools 

already readily available. This is similar in approach to the information gathering 

technique for the BEA. Many tools are available for this type of mrk, it is the 

format structure and the output that form a useful framework for strategy 

evaluation and formulation. 

The evaluation day took the following format: 



384 
Current state - BEA data 

Risk Scenarios - BEA data 

General Action Plans - Ansoff framework 

Future State - Ansoff framework 

Specific Strategies Action Plan - Action sheets 

Current State: 

Here examined items included: 

Turnover: Current and desired in 5 yrs 
Products: Types, Share of turnover 

Demand patterns 
Improvement potential internally 

Growth capability 
Market: No of customers, ability to steal competitors market share, 
Market share wanted in an ideal world 

Risk Scenarios: 

Market: Customer, competitor, technology, regulations 
Internal: Product, Process, People, 

Actions: Immediate, Pre-emption, 

Trends: Impact and opportunities, 



385 

General Actions Plans: 

Internal: Product, Process, People, Operations, 

External: Current customers, new customers, potential customers, 
Future State: 

New strategies development 

Growth through existing customer base 

Atract new customer for existing product 
Develop new product for ecisting customers 

New Strategies culling and assessment: 
Degree of control 
Importance or urgency 
Level of risk 

Demands on time 

Resource requirements 
Return on investment 

Priority (1-40) 

Specific Strategies Actions: 

Strategy Name 

Goal of this strategy 
Breakdown of action steps 
Tasks to be accomplished 
Owner 
Due date 

The current state overview is given in a chart that looks like the following and is 

displayed for information purposes throughout the day. On it is recorded all 

major decision points. 
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Current State Overview 

Question: How do you visuallse Richardsons' Healthcare In fifteen years from now and what 
do you expect the product portfolio would look like? 

Turnover expected 5 Years from now 
Current Turnover (stretching) (stretching) 

Current share of turnover for product cats ones 
Ideal share of turnover for product catagories 
Market / customer demand altem (increasing / stable / decline / unsure) 
IntemalImprovement potential 

Figure 53: Current state strategic overview (Poolton) 

The first two sections of current state and risk scenarios are developed from the 

data that is available for the BEA. This data helps to form the discussion points 

and look at the type of turbulence that the company is facing. It also feeds into 

the next three sections to give appropriate information to form actions. 

From the risk scenarios action plans are drawn up to combat these risks and each 

one is split into parts and assigned an owner and a due date. 

The risk scenarios are displayed in the following format: 

Scenario category 

Scenarios Scenario and 
likelihood HML 

Impact How it 
impacts on you and 
level of impact HML 

Rectify How to 
recitfy and how 
difficult and time 
consuming HML 

Pre-emption and 
Prevention How to pre- 
empt or prevent and how 
easy to do HML 

Causes problem 1 

Scenario A H 

Put in place tool F 

Scenario B M 

Change structure to B 

Scenario C L 

Figure 54: Strategy risk scenarios (Poolton) 
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General Action Plans recorded as above but under the general headings and split 
in Product Process Operations People. 

The Future state is where we start adding some really creative thinking to the 

process and looking at where the company might go. 

It is thought about under the Ansoff Matrix type structure and recorded as 
follows: 
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The Ansoff matrix is displayed and its four quadrants described. The extended 

ansoff developed by Ismail can also be used: 

Stage 1: New Product Stage 2: New Product 
Introduction Extensions 

z6 

y3 
a+ 

6z 
ö 

do 
C C. j e 
i 

N 

Wý 

369 

258 

147 

isting Extended New Existing Extended Ne 

Product Product 

Figure 15: Extended Ansoff Matrix (Ismail 2005) 

3 6 9 

2 5 8 

1 4 7 
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Growth Tactics 

1) Market Penetration: Growth through existing customers 

Increase sales of unit sold to existing customers L M H 
Any Potential to get customers to single source L M H 
Add -ons to product L M H 
Service elements included? L M H 
Dissvounts for forward ordering? L M H 

2) Market Development: Attract new customers for exisitng 
products 

What is the peotential to move the market to new neiches? H M L 

Name these Niches or customer groups: 
Product A H M L 
Product B H M L 
Product C H M L 
Others H M L 

3) Market Development: Introduce new products for existing customers 

Is there any opportunity to add internal features to the product H M L 
Is there oprtunity to add internal features to the product H M L 
An opertunity to change chemical composition H M L 
Other chemical adatives H M L 
Add / Adapt / Modify / Magnify / minimise / substitiute ... existing features H M L 
Develop different versions (e. g. budget range or super deluxe range) H M L 
Create different versions of the same product (e. g. pillow or back 
supports) H M L 
Develop additional ranges H M L 

Others? H M L 

4) Diversification: Develop new products for new markets 

This is most risky strategy of all 

Is there any potential to develop a completely new product for a completely new 
market? 
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Once all the growth tactics have been discussed, the unrealistic ones must be 

removed from the potential list. This is the new strategies culling and assessment 

stage. 

To be taken into account here must be the current state map drawn up at the 

begging. Here we stated what turnover should be in five years time and which 

products should make up that turnover, the growth strategies should deliver this 

desired turnover in the correct proportions. It is OK at this stage to amend the 

figures but the reasons for the amendments should be carefully considered. 

The culling of the strategies is done under the following criteria, they are not 

exhaustive but give a good starting point for examining the new ideas critically. 

Degree of control 
Importance or urgency 
Level of risk 
Demands on time 
Resource requirements 
Return on investment 
Fit and feel are often qualitative measure but may be based on real reasons 

people find hard to articulate so should have some importance here. 

The final stage of the process is to translate all of the above into action plans. 

The action plan chart is included below. It should be made in duplicate, one for 

the action owner, and a second copy to record who is undertaking what action by 

when, and if necessary, how. 

The following actions should be recorded: 
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Risk Scenarios: 

There should be agreement on which of these are high priority and which need to 
have action taken immediately. These are to be recorded on action sheets with 
the agreed upon action. If the company is trying to deal with large amounts of 
turbulence it may not be ready or Agile enough to move forward. There may 
need to be anther iteration of the BEA to introduce enough robustness into the 

company's processes to deal with everyday turbulence 

General action plans: 

These can be for growth as well as to improve the company's ability in the 

current situation. They are mainly for consolidation and continuous improvement 

areas. As in the previous example a priority list needs to be created and action 

sheets drawn up for the most urgent or most beneficial. 

Growth Action Plans: 

These are the actions which will drive a company forward and are more strategic 
in nature. They are creating or investigating opportunities for the future. These 

are likely to be larger actions which need follow up so breaking them down into 

the smallest part possible is often useful. They may also require that money is 

spent in investigation or as a capital project so the assignment of action owners 
for these needs to be done very carefully. Several sub action sheets may come 
from one main action sheet which will allow the main owner to delegate more 

easily. 



392 

Converting Strategies Into Action 

Action Planning Worksheet 

3t` Name: 

What is the specific and over-reaching aoai of this strat av? 

Break down of action step needed to realste GRAIN) 

ActionPlan: 

Figure 55: Strategy Action Sheet (Poulton) 
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Top down Vs Bottom Up: 

The process explained in the previous section, (planning and implementation), is 

started from a Bottom Up approach looking at existing capabilities and where the 

company may be able to leverage these advantages in elsewhere in the market 
place. This type of approach is fine for the most part but comes unglued when 
looking at the fourth section in the Ansoff matrix. This really requires a top down 

approach to generate enough momentum and capital to take the risk that this 

section is associated with. 

However, this fourth section is also the least used section of the matrix as growth 
often comes from related products processes, markets, customers etc and can be 
built up from a bottom up approach. The fourth quadrant is the most risky for 

growth. 

The bottom up approach ensures that the company has the capabilities to 

complete what it has set out as a target or goal. It also feels like a more organic 
way to grow and it is often more comfortable for people to grow in this way than 
to move to a totally new area where they may have little or no experience. 

The bottom up approach avoids Ivory Tower thinking and the workforce or shop 
floor feeling that decisions are made without consultations. It can be used to 

cerate a feeling of involvement and buy in which can be critical to setting up the 

workforce to supply in an agile manner. It can be useful to create culture on the 

shop floor where the operators fully understand the information systems they 

require, and help to build a more robust manufacturing system. 

The bottom up approach also enables the company to create actions plans based 

on the competencies required to fulfil the strategy in mind. This ensures that 

entering the market is done so with the right `equipment'. Here equipment may 
be thought of as the capability to supply what the company have set out to 

supply, on time for the right cost and in the manner that the customer requires. It 

is also about setting up to supply in an agile manner. That is, can their product be 

made to be customisable, to supply many options and choices for the customer. 
The product should be able to create a niche in the market by creating a unique 
offering and so using the USP to generate market share. 
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In summary 

Inward Vs Outward Focus: 

Traditional views look at the market first and company capabilities second 
This can give a more open minded view as not constrained by what can and 

cannot do 

May generate lots of ides in the fourth quadrant which is most risky area 
Can lead to uncontrolled growth into areas not equip to deal with 
May not fully understand the capabilities of company and what offerings can be 

made easily with existing skills 
May be underutilising the existing plant / capital / people / processes 
Has advantages of large step change 
Has disadvantages mentioned above 
Fits into strategy Safari in the entrepreneurial school of thought 

Traditional views of strategy take the outward focus of looking at markets and 

what competitors are doing within the market or area of business the company 

operates in. But continuously out looking does not always mean that you can 

generate the best agile products and services. It can mean that you always 
become a follower and not a leader within the marketplace. 

An inward focus looks at the capabilities of the company and, what is possible 
for us to achieve stance. The inward focus tends to generate lots of ideas in the 

first there quadrants of the Ansoff matrix. These are the areas where the most 

growth is likely to come from as there is the least risk in these areas. 

An outward focus does help to generate ideas which have the potential to 

completely change a company and move into a new direction or new market. 
This can be what a company wants to do and there are times when a company 

may need to do this as they are saturated in their own market, have many 
competitors and niches are become harder to find. 

However, most growth should take place within the existing market place first to 

utilise fully the plant, capital and skills that a company has invested in and 
worked hard to acquire. 
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For where outward and inward fit into traditional strategy see the tables 
developed about strategy focus and traditional schools of thought round strategy 
formulation. 

Is inward development a good way of developing agile strategy? In short the 

answer is yes as the development process purely by its nature must ensure that 

the capabilities are in place to properly service the strategic area targeted. 
However it is still possible to develop strategies from an inward focus that the 

company is not equip to fully serve and create a true niche offering or solution 

product. 

During inward development the assessment of capabilities and strengths must be 

related to the marketplace (outward) and have some relevance to what the 

customer really wants from the company. Therefore the development team must 
truly know the capabilities and processes of the company. 

This brings us onto the next point. If the company is large the processes must be 

known very well by a small number of people to be able to perform this properly. 
Hence why this techniques should work better within an SME. SME's are often 

able to supply a small number of people who will have vast amounts of 
knowledge about the company, its markets, it products it capabilities and the type 

of market that they operate in currently. A larger company may require many 

more people and the process may become somewhat cumbersome. In this case 

several teams may need to be set up, one to investigate potential ideas and the 

other to develop the ideas through interdepartmental activities. 
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The other area of disadvantage that this type of technique may have in an SME is 

that often the leader of a company has a force of personality through there 

position and often through their character which may lead to them `taking over' 

or forcing though their own ideas. Obviously if the person owns the company 

they have some right to veto decisions but this should be done at the right point 
in the processes and people in the contributing group need to be able to get their 

ideas out. This process is important as many people have great ideas which will 

not have been thought about and utilising these ideas, is what the strategy 
development is all about. To combat this, a strong chairperson is required to stick 

to the agenda, ensure all get their say and quash negative comments from others 
in the group. Even the wildest ideas can develop into something that the business 

can use for product or market development. 



397 

BIBLIOGRAPHY 

Agmon, T., and Drobnik, R. L., eds. Small Firms in Global Competition, 
(1994) New York, Oxford University Press 

Anuik, Sohal S., Developing Agile Manufacturing in Australia, International 
Journal of Agile Management Systems 1/1 (1999), MCB University Press Ltd. 

Anderson, J. C., Schroeder, R. G., and Cleveland, G., The Process of 
Manufacturing Strategy: Some Empirical Observations and Conclusions, (1991), 

Vol. 11, No. 3, 

pp86-1 10, International Journal of Operations and Production Management 

Ashron, Phillip T., and Ranky, Paul G., Automotive Design and Assembly 

System Modelling Research Toolset at Rolls Royce Motor Cars Ltd., 

Assembly Automation (1998), Vol. 18, No. 2, MCB University Press Ltd. 

Attewell, P., and Rule, J., Computing and Organizations: What We Know 

and What We Don't Know, Communications of the ACM 27 (1984), pp 1184- 
1192 

Austin, Amy B., Management and Scheduling Aspects of Increasing Flexibility 
in Manufacturing, Masters Thesis: MIT Sloan School, (1993) 

Bal J, Process analysis tools for process improvement, http: //bprc. warwick. ac. uk 

Bank, John., The Essence of TQM, (1992), Prentice Hall 

Barua, Anitesh, S. H., Sophie Lee and Whinston, Andrew B., The Calculus of 
Re-engineering, Department of Management Science, (1995) UT Austin. 

Bashein, Barbara J., Markus, Lynne M. and Riley, Patricia, Preconditions for 
BPR Success, Information Systems Management 11.2 (1994) pp7-13 



398 
Benie, Dalibor., Bennet, Simon., Skelton, John., Intelligent Framework For 

Manufacturing, Planning and Scheduling, 13th Conference BIAM (1996) 

Bennett, Anthony R., Business Planning: Can the Health Service Move From 
Strategy into Action?, Journal of Management in Medicine, (1994), Vol. 8, No. 

2, MCB University Press Ltd. 

Bessent, John., Brown, Steve., The Manufacturing Strategy - Capabilities Links 

in Mass Customisation and Agile Manufacturing - An Exploratory Study, 

(2003), Vol. 23, No. 7, p707-730, MCB University PressLtd. 
Originally quoted from Bessent, J., Francis, J., Meridith, D., Kaplinsky, R. and 
Brown S, Developing Manufacturing Agility in SME's (2001) International 

Journal of Technology Management, Vol. 22, no. 1/2/3/ p28-54 

Blackhouse, C. J., and Burns, N. D., Agile Value Chains for Manufacturing - 
Implications for Performance Measures, International Journal of Agile 

Management Systems, (1999), Vol. 1, No. 2, pp76-82 

Bogden, R. C., and Bilden, S. K. Qualitative Research for Education, 

(1992)Boston: Allyn and Bacon 

Bolduc, Tami., Toulmins Logic: Overview Using Toulmins Theory of Logic in 
Argumentative Rhetoric, (1997) Cambridge University Press 

BPR case study example, wwwproductivityinc. com 

Brews, Peter J., Star Trek Strategy: Real Strategy at Work, Business Strategy 
Review, 

(Autumn 2003) Vol. 14, Issue 3, 

Burgess, Thomas F., Making the Leap to Agility: Defining and Achieving Agile 

Manufacturing Through Business Process Redesign and 
. 
Business Network 

Redesign, International Journal. of Operations and Production Management 

(1994), Vol. 14, No. 11, MCB University Press Ltd. 



399 
Brynjolfsson, Erik and Hitt, Lorin, Paradox Lost? Firm-level Evidence of the 
Returns to Information Systems Spending, Management Science (1996) 

Brynjolfsson, Erik, Renshaw, Amy Austin, Van Alstyre, Marshall., The Matrix 

of 
Change: A Tool For Business Process Re-engineering, Sloan Management 

Review 

(2000) 

Calabrese, Francesco, A., Knowledge Organizations in the 2f Century, 

Knowledge Based Organizations in Context 

Cayliano R, Boer N, Patterns in change in manufacturing strategy configurations, 
International Journal of Opertions and Production Management, Vo125, NO 

2005 

Cbampy, James, Re-engineering Management, New York, Harper Business 

(1995) 

Chan, Joseph, W. K., Burns, N. D., Benchmarking, Manufacturing, Planning 

and Control (MPL) Systems: An Empirical Study of Hong Kong Supply 

Chains, Benchmarking: An International Journal (2002), Vol. 9, No. 3, MCB 

University Press Ltd. 

Cheeny, Eddie W. L., SEM Being More Effective Than Multiple Regression in 

Parsimonious Model Testing For Management Development Research, Journal 

of Management Development (2001), Vol. 20, No. 7, MCB University Press Ltd. 

Chenhall, Robert H., Strategies of Manufacturing Flexibility, Manufacturing 

Performance Measures and Organisational Performance: An Empirical 

Investigation, (7.5.1996) Integrated Manufacturing Systems [CA] 

Childerhouse, Paul., Towill, Denis., Engineering Supply Chains to Match 

Customer Requirements, Logistics Information Management (2000), Vol. 13, 

No. 6, MCB University Press Ltd. 



400 
Chin Chin, Jessica, Ho., A Proposed Methodology for the Selection and 
Evaluation of e Business Models Within Supply Chains, Ph. D University of 
Liverpool, (2002) 

Chin Fa Ho, A Contingency Theoretical Model of Manufacturing Strategy, 
International Journal of Operations and Production Management, (1996) Vol. 16 
No. 5, MCB University Press Ltd. 

Choong, Lee Y., Total Manufacturing Information System: A Conceptual Model 

of a Strategy Tool for Competitive Advantage, Integrated Manufacturing 

Systems (2003) 

Chrusciel, Don., Considerations of Emotional Intelligence (EI) in Delaing 

With Change Decision Management; Management Decision (2006), Vol. 44, 

No. 5, Emerald Group Publishing Ltd. 

Connor, Gary., Lean Manufacturing For The Small Shop Society of 

Manufacturing Engineers (no date) 

Cordeiro, Marcia Ines., Web services: What They Are And Their Importance 

to Libraries, Vine (2002), Vol. 32, No. 4, Issue 129 

Coronado, Adrian., A Framework to Enhance Manufacturing Agility Using 

Information Systems in SME's, Industrial Management and Date Systems, 

(2003) [CAJ 

Costa, Michaela Martinez, University of Murcia, Spain, Lorente, Angel Rafael 

Martinez, Polytechnic University of Cartagena, Spain, TQM as Tool: A Spanish 

Case Study 

Costantinos, Markides, Six Principles of Breakthrough Strategy, (1999) 

Business Strategy Review, Vol. 10, Issue 2 pp 1-10 [CAJ 

Courtney, H. G., Kirkland, J., Vigurie, S. P., Strategy Under Uncertainty The 

McKinsey Quarterly Strategy Anthology (1997) 



401 
Croson, David., Towards a Set of Information-Economy Management 

Principles, Wharton School of Management, (1995) Ed. (unfinished work) 

Crowston, K. and Malone, T. Information Technology and Work 

Organization, M. Helander (Ed), Handbook of Human Computer Interaction, 

Elsevier (1988) pp1051-1069 

Christian, I., Ismail, H. S., Mooney, J., Snowden, S., Toward, M. and Zhang, D., 

Agile Manufacturing Transitional Strategies, 4th International SMESSME 

Conference, (2001), Aalborg, Denmark. 

Damilio, Robert, The Basics of Benchmarking, Productivity Press, Portland, 

Oregon (1995), pp1,11,21. 

Dangayach, G. S., Deshmukh., S. G., Manufacturing Strategy: Literature 

Review and Some Issues, International Journal of Operations and Production 

Management (2001), Vol. 21, No. 7, MCB University Press Ltd. 

Davenport, Thomas., Process Innovation, (1993) Boston: Harvard Business 

School Press 

Davenport, Thomas., and Stoddard, Donna., Re-engineering: Business Change 

of Mythic Proportions?, MIS Quarterly (1994), no. 18 pp 121-127 

Davenport, Thomas H., and Short, James E., The New Industrial Engineering: 

Information Technology and Business Process Redesign, Sloan Management 

Review 31.4 (1990), ppl 1-27 

De Meyer, A., An Empirical Investigation of Manufacturing Strategies In 

European Industry, Manufacturing Strategy-Theory and Practice, Proceedings 

of the 5th International Conference of the UK Operations Management 

Association, MCB, Bradford, 1990, 

pp555-579 

Devadasan, S. R. Goshteeswaran, S., Gokulachandran, J., Design For Quality in 
Agile Manufacturing Environment Through Modified Orthogonal Array 



402 
Based Experimentation, Journal of Manufacturing Technology Management 
(2005), Vol. 16, No. 6, Emerald Group Publishing Ltd. [CA] 

DeVriend, David., Toulmin Argument: Four Applications, 
http: //southerwestern. cc. or. us/ 

Dix, John., CIO's Thoughts About Evaluating Techniques, Agility, Network 
World, 2004 

Dove, R., Hartman, S., An Agile Enterprise Reference Model With a Case 

Study of Remmele Engineering Paradigm Shift Internations. (1996) The 

Agility Fonun [CA] 

Dryhurst, Bruce., Walker, Derek., Mohamed, Sherif and Hampson, Keith., An 
Example of Developing a Business Model for Information and Communication 

Technology OCT) Adoption on Construction Projects - The National Museum of 
Australia Project, Engineering, Construction and Architectural Management, 

(2003), Vol. 10, No. 3 

Dudley L., and Lasserre, P., Information as a Substitute for Inventories, 
European Economic Review no. 31 (1989) pp 1-21 

Ebrahimpur G, Jacob M, Restructuring agility at Volvo Car Technical 

Service, European journal of innovation management Vol 14 No 2 2001 

El-Gayer, Omar., Leung, PingSun., A Multiple Criteria Decision Making 

Framework for Regional Aquaculture Development, European Journal of 
Operational Research, (2000) 

Elliott, D. Minor III, Hensley Rhonda, Wood, Dr. Robley Jnr., A Review of 
Empirical Manufacturing Strategy Studies, International Journal of 
Operations and Production Management, (1994), Vol. 14. No. 1, MCB 
University Press Ltd. 

Ertugull K, Fuzzy MCDM procedure for evaluation flexible manufacturing 
system alternatives, IEEE 2000 



403 

Fabrycky, W. J., Mize, J. H. ed., Forrester, J. W., Motion and Time Study: 
Improving Productivity Industrial Dynamics, Mundel MIT Press (1978) 

Fevzi, Okumus, Towards a Strategy Implementation Framework, 
international Journal of Hospitality Management (13.07.2001) 

Florissen, Andreas., Maurer, Boris., Schmidt, Bernhard., and Vahlenkamp, 
Thomas., The Race to The Bottom, McKinsey Quarterly (2001), Issue 3 

Frigo, Mark L., The Value of Strategy Maps, Strategic Finance (March 2004), 

pp85,89 

Gallivan, Michael, Hofiran, Debrah J., and Orlikowski, Wanda., Implementing 
Radical Change: Gradual Versus Rapid Pace, Vancouver, British Columbia: 

Association for Computing Machinery, (1994), pp325-339 

Gaugel, Tobias., Bengal, Matthias., and Malthan, Dirk., Building a Mini 

Assembly System From a Technology Construction Kit Assembly 

Automation (2004), Vol. 24, No. 1, MCB University Press Ltd. 

Geary, A., Rummler and Brache, Alan P., Improving Performance: How to 
Manage The White Spaces in The Orgnaisation Chart Jossey Bass Business 

and Management Series 

Gideon, Halev., Greenwood, Nigel R., Restructuring the Manufacturing 

Process, The St. Lucie Press/Apics Series on Resource Management, (1999) 
[CA] 

Golaleh, Ebrahimpur., Jacab, Merle., Restructuring For Agility at Volvo Car 

Technical Service (VCTS), European Journal of Innovation Management, 

(2001), Vol. 4, No. 2, 

MCB University Press Ltd. [CA] 

Goldman, S. L. (Ed. ), An Agility Primer, Agility Forum, Bethlehem, (1994), PA, 
94-95 



404 

Grant, Robert M., Contemporary Strategy Analysis Fifth Editioi% (2005) 
Blackwell Publishing 

Guzinger, A., Gherashi, B., Agile Manufacturing Practices in the Speciality 
Chemical Industry: An Overview of the Trends and Results of a Specific Case 
Study, International Journal of Operations and Production Management, (2004), 
Vol. 24, No. 6 [CA] 

Hai, Li Jin., Anderson, Alistair R., Harrison, Richard T., The Evolution of Agile 
Manufacturing, Business Process Management Journal (2003), Vol. 9, No. 2, 

MCB University Press Ltd. [CA] 

Hamel G., and Prahaland, C., Strategic Intent, Harvard Business Review, (May- 
June 1989), pp 63-67 

Hammer Michael, Re-engineering Work: Don't Automate, Obliterate, 

Harvard Business Review July-August (1990), pp104-112 

Harbour, Jenny L., PhD., The Basics of Performance Measurement, (1997) 

pp3,21,49, Productivity Press 

Harbour, Jenny L., PhD., Implementing Flexible Manufacturing Systems: 

The Basics of Performance Measurement, Macmillan Education Productivity 

Press, Portland, Oregon, (1998,1997) 

Harris, Anne., Heiland, R. E., Reaping the Rewards of Agile Thinking The IEE 
Manufacturing Engineer, December/January 2004/2005 [CA] 

Harrison, Alan., Manufacturing Strategy and the Concept of World Class 
Manufacturing, Cranfield School of Management, International Journal of 
Operations and Production Management, (1998), Vol. 18, No. 4 pp 397-408 
[CA] 

Harrison, Michael and Loch, Christopher H., Operations Management and Re- 

engineering, Stanford Business School, (1995) 



405 

Hauser, J., and Clausing, D., The House Of Quality, Harvard Business Review 

(1988) 

pp63-73 

Hawley Atkinson and Company (2001), Westinghouse Electric Company, 

www. hawleyatkinson. com 

Hawley Atkinson and Company (2001), H. J. Heinz, A Case Study - Linking 

Quality to Profits 

www. hawlgyatkinson. com 

Hayes, R. H. and Pisano G. P., Beyond World Class: The New Manufacturing 

Strategy, Harvard Business Review, January/February (1994), Vol. 72, pp 77-86 

[CA] 

Hayes, R. H. and Wheelwright, S. C., Restoring Our Competing Edge: 

Competing Through Manufacturing, (1984) John Whiley and Sons, New 

York. 

Hayes R. H. and Wheelwright, S. C. and Clark, K. B., Dynamic Manufacturing, 

(1988), The Free Press New York, NY 

He, Z., Staple, G., Ross, M., Court, I., Fourteen Japanese Quality Tools in 

Software Process Improvement, The TQM Magazine, (1996), Vol. 8, No. 4, 

MCB University Press Ltd. 

Heilada, Juhani., Who, Pauvo, Modular Reconfigurable Flexible Final 

Assembly Systems, Assembly Automation (2001), Vol. 21, No. 1, MCB 

University Press [CA] 

Henderson, Joan, McAdam, Rodney., Decision Making in the Fragmented 

Organization: A Utility Perspective, Management Decision 39/6 (2001), MCB 

University Press Ltd. 



406 
Henderson, Rebecca and Clark, Kim, Architectural Innovation: The Re- 

configuration of Existing Product Technologies and the Failure Of Established 
Firms, Administrative Science Quarterly (1990) no. 35, pp9-30 

Hetherington, M. TRIZ as a tool for strategy implementation, International 
Conference for Concurrent Engineering 2006, 

Hetherington M, A Framework for agile strategy in SME's, International 
Conference for Agile Manufacturing 2007, Durham University, 

Holstrom, B., and Milgrom, P., The Firm as an Incentive System, American 
Economic Review 84.4 (1994), pp972-991 

Hill Terry, Manufacturing Strategy: Text and Cases, 2°d Edition, (2000), p21 
Palgrave 

Hollingum, Jack, 1998, invention Machine -A Machine for Making 
Inventions?, Assembly Automation, 18 (2), 112-119 

Hollingum, Jack, Flexible Automation and Robotics -A Technology For All 
Our Tomorrows?, Industrial Robot: An International Journal (1999), Vol. 26, 
No. 5, MCB University Press Ltd. 

Hormozi, Amir M., Agile Manufacturing: The Next Logical Step, 
Benchmarking: An International Journal (2001), Vol. 8, No. 2, MCB University 

Press Ltd. [CA] 

Huang, Samuel, A., Uppul, Mohil., Shi, J., A Product Driven Approach to 
Manufacturing Supply Chain Selection, Supply Chain Management: An 
International Journal, (2002), Vol. 7, No. 4, MCB University Press Ltd. [CA] 

Hum S, Leow L, Strategic manufacturing effectiveness, an empirical study based 

on Hayes and Wheelwrights framework, International Journal Of Production 
Management, MCB Univerisity Press 1995 



407 

Hussey, J., and Hussey, R., Business Research, (1997) London Macmillan Press 
Ltd. 

Ismail, H. S., Snowden, S., Poolton, P., Reid, J., Arokiam, I. R. and I. C., 2006, 
Agile Manufacturing Framework and Practice, International Journal of Agile 

Systems and Management, Vol. 1, No. 1, pp. 11-28 

Ismail et al, The Business Environment Assessment Tool (BEA)Agility Centre 

Ismail, H., Snowden, S., Vasilakis, G., Christian, I., Toward, M., A Strategic 
Framework for Agility Implementation, (2002), The Agility Centre, The 

University of Liverpool Management School, IMLF presentation 

Jaikumar, R., Post-industrial Manufacturing, Harvard Business Review 
(1986), pp69-76 

Jansen, Terry., Joroff, Michael., Toulmin Argument Structures and Science 

Assessment, Argonne National Laboratory, George Mason University 

Joroff, Michael L., Porter, William L., Feinburg, Barbara and Kukla, Chu, The 

Agile Workplace, Journal of Corporate Real Estate, Vol. 5, No. 4, p296,299, 
300,302 [CA] 

Kaplan, Robert S., Norton, David P., The Balanced Scorecard: Translating 

Strategy Into Action, (1996) p7-8,200, Harvard Business School Press, Boston, 

Massachusetts. 

Karsak, E., Ertugrul., Dasarda, John D., Fuzzy MCDM Procedure for Evaluating 
Flexible Manufacturing Systems Alternatives, IEE Manufacturing Engineer, 

(2000) 

Kasarda John D., and Rondinelli, Dennis A., Innovative Infrastructure for 
Agile Manufacturers, Sloan Management Review, Winter 1998, p74, p78 [CA] 



408 
Kaplan, Robert S., and Norton, David P., The Balanced Scorecard- Measures 
That Drive Performance, Harvard Business Review July-February (1992), 

pp71-79 

Keong Leong, G., Ward, Peter T., The Six P's of Manufacturing Strategy, 
International Journal of Productions and Operations Management, (1995), Vol. 
15, No. 12, pp. 32-45, MCB University Press Ltd. [CA] 

Kidd, P. Agile Manufacturing: Forging New Frontiers, (1994) Addison- 
Wesley Reading MA [CA] 

Kidd, Paul T., Agile Manufacturing Strategy: A Next Generation Manufacturing 

Concept, Cheshire Henbury. com, Cheshire Henbury 2000 

Kidd, Paul, T., Agile Manufacturing: Key Issues, www. cheshire-henbury. co. uk 

Kingdon, Ed M., Sticky Wisdom: How to Start a Creative Revolution at Work, 

(2002) Capstone Ltd. 

Kirk, Steve., Tebaldi, Enrico., Design of Robotic Facilities for Agile 

Automotive Manufacturing, Industrial Robot, (1997) Vol. 24, No. 1, MCB 

University Press Ltd. [CA] 

Kirkwood, Craig W., System Dynamics Methods: A Quick Introduction, Vensim 

(1998) 

Kitano, Mr., Keynote address: Lean Manufacturing Conference, (1997), 

Toyota Motor Manufacturing, University of Kentucky [CA] 

Koenig, Daniel T., Manufacturing Engineering: Principles for Optimisation, 
Taylor and Francis (1994) 

Kelle, U. (2005). "Emergence" vs. "Forcing" of Empirical Data? A Crucial 
Problem of "Grounded Theory" Reconsidered. Forum Qualitative 

Sozialforschung / Forum: Qualitative Social Research [On-line Journal], 6(2), 

Art. 27, paragraphs 49 & 50. 



409 

Kumar Ranjit, Research Methodology A step by step guide for beginners' Sage 

publications 1996 

Krafcik, J. and MacDuffie, J., Explaining High Performance Manufacturing: The 
International Automative Assembly Plant Study, Acapulco, Mexico, (1989) [CA] 

Krippendorf, Klaus, Content Analysis an introduction to its methodology, 
SAGE publications ltd 1980 [CA] 

Kwan, Jeong, S., Kagioglou, Michail., Haigh, Richard and Amaratunga Dilanthi., 

Siriwardena, Mohan, L., Embedding Good Practice Sharing With Process 
Improvement, Engineering, Construction and Architectural Management 

(2006), Vol. 13, No. 1, Emerald Group Publishing Ltd. [CA] 

Langford, Harold P., Scheuermann, Larry., Co-generation and Self-generation 
for Energy Agility, Industrial Management and Data Systems 98/d2 (1998), 

MCB University Press Ltd. [CA] 

Layek, Abdul-Malek., Sanchoy, Das K., Wolf, Carl, Design and 
Implementation of Flexible Manufacturing Solutions in Agile Enterprises, 

International Journal of Agile Management Systems 2/3 (2000), MCB University 

Press Ltd. [CA] 

Leedy, P. D., Omord., J. E., Practical Research Planning and Design, Prentice 
Hall 

Lee-Mortimer, Andrew., Improved Product Design as an Alternative to 
Outsourcing Manufacture and Assembly, Assembly Automation 26/2 (2006), 
Emerald Group Publishing Ltd. [CA] 

Legewie, Jochen, Manufacturing Strategies for Southeast Asia After the 
Crisis: European, U. S. and Japanese Firms, Business Strategy Review (1999), 
Vol. 10, Issue 4, London Business School [CA] 



410 
Leonard-Barton, D., Implementation as Mutual Adaptation of Technology 

and Organization, Research Policy, no. 17 (1988) pp251-267 [CA] 

Leonard-Barton, D., Implementation Characteristics of Organizational 
Innovations: Limits and Opportunities for Management Strategies) 
Communications Research no. 15 (1988), pp603-631 [CA] 

Leong, G. K., Snyder, D. I., and Ward, P. T., Research in the Process and 
Content of Manufacturing Strategy, (1980), Vol. 18, No. 2, OMEGA 

International Journal of Management Science [CA] 

Lowson, Robert H., Apparal Sourcing: Assessing the True Operational Cost 

International Journal of Clothing Science and Technology (2003), Vol. 15, No. 5, 

MCB University Press Ltd. [CA] 

Lunn, Ken., Bicheno, John., Schaums Outlines: UML Cause and Effect Lean 

Operations, Six Sigma and Supply Chain Essentials, McGraw Hill (2001), 

Picsie Books (1996) [CA] 

Lyu J, CALS: an enabling strategy for agile management systems, 
International Journal of Agile Management Systems, MCB University Press 

1999 [CA] 

MacCarty, Bart. (Prof. )., Macdermott, Robin E. Mikulak, An Emerging 

Strategy, IEE Manufacturing Engineer, (August/September 2003) 

McCarthy, Ian., Tsionpoulos, Christos., Strategies for Agility: An 
Evolutionary and Configurational Approach, Integrated Manufacturing 
Systems, (14.02.2002), MCB University Press Ltd. [CA] 

McCarthy I, Organisational Diversity, evolution and cladistic classifications, 
International Journal of Management Science, Dec 1998 

McCullen, Peter., Towill, Denis., Achieving Lean Supply Through Agile 

Manufacturing, Integrated Manufacturing Systems, 12/7 (2001), MCB 
University Press Ltd. [CA] 



411 

McIntosh, R. I., Culley, S. J., Mileham, A. R., Owen, G. W., Improving 

Changeover Performance: A Strategy For Becoming a Lean, Responsive 

Manufacturer, Butterworth-Heineman (2001) [CA] 

Main, Jon., Applying Toulmin, Southwestern Oregon Community College, 

(1997) 

Makktelow, James, Mindtools. com, Mind Tools Ltd. 1995-2006 

Malone, Thomas W., Yates, Joanne and Benjamin, Robert I., Electronic 

Markets and Electronic Hierarchies, Communications of the ACM 30.6 

(1987), pp448-497 [CA] 

Markides, Costas., What Is Strategy And How Do You Know If You Have 

Got One? Business Strategy Review (Summer 2004), Vol. 15, Issue 2 [CA] 

Markides, C., Six Principles of Breakthrough Strategy, Business Strategy 

Review (1999), Volume 10, Issue 2, pp1-10 [CA] 

Markides C, What is strategy and how do you know if you have got one, 

Bussiness Strategy Review, Vol 15 Issue 2 2004 [CA] 

Maskell, Brian, The Age of Agile Manufacturing, Supply Chain Management: 

An International Journal, (2001) Vol. 6, No. 1, MCB University Press Ltd. [CA] 

Mathews, J. P., and Foo, S. T., The Focus Span and Links in Research on 
Operations and Management Strategy, Proceedings of the Joint Industry 

University Conference on Manufacturing Strategy, (1990), Ann Arbor 

University, pp201-11, MI [CA] 

Mazur, Glen, Theory of Inventive Problem Solving (TRIZI 1995, Ideation 

International Inc., http: //www. mazur. net/tgm/tqm8. htm 

Meade, Laura M. and Rogers, K. J., A Method For Analysing Agility 

Alternatives for Business Processes, Automation and Robotics Research 



412 
Institute, The University of Texas at Arlington, Institute of Industrial Engineers, 

6th Industrial Engineering Research Conference Proceedings, (1997) [CA] 

Mejabi, 0.0., Framework For a Lean Manufacturing Planning System, 

(2003) International Journal of Manufacturing Technology and Management, 

Vol. 5 Nos. 5/6 

pp563-578 [CA] 

Meloni, Julie C., SAMS Teach Yourself: PHP And My SQL and Apache in 24 

Hours, Sams Publishing (2003) 

Meredith, Sandra and Francis, David., Journey Towards Agility: The Agile 

Wheel Explored, The TQM Magazine (2000), Vol. 12, No. 2 [CA] 

Milgrom, Paul., and Roberts, John, Communication and Inventories as 
Substitutes in Organizing Production, Scandinavian Journal of Economics 

90.3 (1988) pp 275-289 [CA] 

Milgrom, Paul, and Roberts, John, Complementarities and Fit: Strategy, 

Structure and Organizational Change in Manufacturing, Stanford Department of 

Economics (1993) [CA] 

Milgrom, Paul, and Roberts, John, The Economics of Modern Manufacturing: 

Technology, Strategy and Organization, American Economic Review 80.3 

(1990) 

pp5ll-528 [CA] 

Mills, John., Platts, Ken and Gregory, Mike, A Framework for the Design of 
Manufacturing Strategy Process: A Contingency Approach, International 

Journal of Operations and Production Management, (1995), Vol. 15, No. 4, 

ppl7-49, MCB University Press Ltd. [CA] 

Mills, John., Platts, Ken., Neely, Andy., Gregory, Mike., Manufacturing 

Strategy: A Pictorial Representation, International Journal of Operations and 
Production Management, (1998), Vol. 21, No. 7, MCB University Press Ltd. 

[CA] 



413 

Miltenberg, J., Manufacturing Strategy, How to Formulate and Implement a 
Winning Plan, (1995), Productivity Press Portland, Oregon pp13-25 

Mintzburg, H. Ahistrand, B. and Lampel, J. Strategy Safari: The Complete 

Guide Through the Wilds of Strategic Management 1998, Prentice Hall 

Financial Times. 

Montgomery, Joseph C., Levine, Lawrence 0., The Transition to Agile 
Manufacturing, ASOC Quality Press (1995) [CA] 

Morais, Richard C., Proving Papa Wrong, Forbes, New York, (9t' July 2001) 

Murray, Arthur J., Greenes, Kent A., Workplace Innovation: Enterprise of the 
Future, Building the Enterprise of the Future, The Journal of Information and 
Knowledge Management Systems, (2006), Vol 36, No. 1, Emerald Group 

Publishing Ltd. [CA] 

Nadjya, Ghausi., Trends in Outsourced Manufacturing - Reducing Risk and 
Maintaining Flexibility When Moving to an Outsourced Mode], Assembly 

Automation, (2002), Vol. 22, No. 1, MCB University Press Ltd. [CA] 

Nagel, R. N. and Dove, It, 21st Century Manufacturing Enterprise Strategy, 1992, 
Iacocca Institute, Lehigh University, Bethlehem, PA7 [CA] 

Nakajima, S., TPM: An Introduction to TPM, (1998) Cambridge MA 
Productivity Press 

Nolan, Richard and Croson, David, Creative Destruction, Boston: Harvard 
University Press, (1995) [CA] 

Nuran, Accir., Boer, Harry., Raffaella, Cagliano., Patterns of Change in 

Manufacturing Strategy Configurations, International Journal of Operations 

and Production Management, (2005), Vol. 25, No. 7 [CA] 



414 
Okumus F, Towards Strategy Implementation framework, International 

Journal of Hospitality Management, MCB University Press 2001 [CA] 

Olugbenga, 0., Mejabi, Framework For a Lean Manufacturing Planning 

System, International Journal of Manufacturing Technology and Management 

(2003), Vol. 5 Nos. 5/6, Wayne State University, Detroit, Michigan [CA] 

Onuh, S. O., Hon, K. K. B,., Integration of Rapid Prototyping Technology Into 

FMS for Agile Manufacturing Integrated Manufacturing, Integrated 

Manufacturing Systems, 12/3 (2001), MCB University Press Ltd. [CA] 

Orlikowski, W., and Hofuran, P. An Improvisational Model of Change 

Management: The Case of Groupware Technologies, Sloan Management 
Review, Winter 2007 [CA] 

Osterman, Paul, Impact of I. T. on Jobs and Skills, The Corporation of the 

1990's - Information Technology and Organizational Transformation, Ed. 

Michael Scott Morton, Oxford, (1991), pp220-243, Oxford University Press, 

[CA] 

Parkinson, Sharan, Agile Manufacturing Work Study, (1999), Vol. 48, No. 4, 

MCB University Press Ltd. [CA] 

Parrish, David., Flexible Manufacturing Agile Manufacturing (1990) 

Butterworth, Heinemann 

Parthasarthy, Raghavan and Sethi, Prakash, S. Relating Strategy and Structure 

to Flexible Automation: A Test of Fit and Performance Implications, 

Strategic Management Journal no. 14 (1993), pp 529-549 [CA] 

Paulo, J. L. C., Proctino, L., Correa, Henrique L., The Development of 
Manufacturing Strategy in a Turbulent Environment International Journal of 
Operations and Production Management, (1995), Vol. 15, No. 11, MCB 

University Press Ltd. [CA] 



415 
Pettigrew, A. M., The Character and Significance of Strategy Process 

Research, Strategic Management Journal, (1992), Vol. 13, pp5-16 

Phillips, Mark., Agile Manufacturing in the Aerospace Industry: An 

Industrial Viewpoint, International Journal of Agile Management Systems, 1/1 

(1999), MCB University Press Ltd. 

Plaits, Ken, Integrated Manufacturing: A Strategic Approach, Integrated 
Manufacturing Systems, (1995), Vol 6, No. 3, MCB University Press Ltd. 

Poesche, J., Strategy and Business Ethics, (2002), Kluwer Academic Publishers 

Porter, Michael E., Competitive Advantage Creating a Sustaining Superior 

Performance, (1985) Free Press 

Porter, Michael, E., Competitive Strategy: Techniques for Analysing Industries 

and Competition, (1980) Free Press 

Porter, Michael E., On Competition, (1979) Harvard Business Review Books 

Porter, Michael E., What Is Strategy?, Harvard Business Review, Nov-Dec. 

1996. 

Porter, Michael and Millar, Victor, How Information Gives You Competitive 

Advantage, Harvard Business Review (1985), pp149-160 

Powell, Walter W., Neither Market Nor Hierarchy: Network Forms of 
Organization, Research in Organizational Behaviour no. 12 (1990) pp295-336 

Pun, Kit Fai., White, Anthony Sydney., A Performance Measurement 

Paradigm for Integrating Strategy Formulation: A Review of Systems and 
Frameworks, International Journal of Management Reviews, Vol. 7 Issue 1, 

Blackwell Publishing 



416 
Pun, Kit Fai, A Conceptual Synergy Model of Strategy Formulation for 

Manufacturing, International Journal of Operations and Production 

Management, (2004), Vol. 24, No. 9 

Quarterman Lee with Amundsen, Ariid Eng., Nelson, William., Tuttle Herbert, 

Facilities and Workplace Design, An Illustrated Guide, Engineering and 
Management Press, (1997), Institute of Industrial Engineers, Norcross, Georgia, 

USA 

Quintana, Rolando, A Production Methodology for Agile Manufacturing in a 
High Turnover Environment International Journal of Operations and 

Production Management, (1998), Vol. 18, No. 5, pp452-470, MCB University 
Press Ltd. 

Ramasesh, R., Kulkarni, S., Jayakumar, M. Agility in Manufacturing Systems: 

An Exploratory Modelling Framework and Simulation, Integrated 

Manufacturing Systems (12.07.2001), Vol. 12, No. 7, MCB University Press Ltd. 

Ranky, Paul G., Some Real-Time Production Control in Distributed Flexible 

Assembly Systems, Assembly Automation, (1998), Vol. 18, No. 1, MCB 

University Press Ltd. 

Raymond, J., Beauregard, Michael R., The Basics of FMEA, Productivity Press, 

Portland, Oregon (1996) 

Remenyi, Dan., Heafield, Alison., Business Process Re-Engineering: Some 

Aspects of How to Evaluate and Manage the Risk Exposure International 

Journal of Project Management (1996), Vol. 14, No. 6, pp349-357 

Ren, J., Yusuf, Y. Y., A Mobile Agent Based Framework For Intelligent 

Performance Measurement Systems, Department of Engineering, University of 

Exeter (2002) 

Reneker, Maxine H., Buntzen, Joan L., Enterprise Knowledge Portals: Two 

Projects in the United States Department of the Navy, The Electronic Library 
(2000), Vol. 18, No. 6, MCB University Press Ltd. 



417 

Revelle Jack B., Moran, John W., Cox, Charles A., The QFD Handbook, (1998) 
John Wiley & Sons Inc. 

Richardson, J. W., Work Sampling McGraw Hill (1957) 

Robertson, Michael, Jones, Carole., Application of Lean Production and Agile 
Manufacturing Concepts in a Telecommunications Environment 
International Journal of Agile Management Systems 1/1 (1999), MCB University 
Press 

Rockart, John F., and Short, James E., The Networked Organization and the 
Management of Interdependence, The Corporations of the 1990's, Ed. Michael 

Scott Morton (1991) pp 189-216 

Rondinelli, Dennis A., Innovative Structure For Agile Manufacturers, Sloan 
Management Review, (Winter 1998) 

Rooks, Brian, Winning Ways for Manufacturing, Assembly Automation 
(2000), Vol. 20, 
No. 1 

Rooks, Brian W., Combining Academic Excellence With Industrial 

Relevance, Assembly Automation (1998), Vol. 18, No. 4, MCB University Press 

Ltd. 

Rooks, Brian W., The Framework for Recovery, Assembly Automation, (1997) 
Vol. 17, 
No. 1, MCB University Press Ltd. 

Rosenberg, Nathan, Inside the Black Box: Technology and Economics, (1982) 
Cambridge: Cambridge University Press 

Ross, Eric M., The 21st Century Enterprise, Agile Manufacturing and Something 
Called CALS, World Class Design to Manufacture, (1994) Vol. 1, No. 3 



418 
Roth, A. V. and Miller J. G., A Taxonomy of Manufacturing Strategies, Paper 

presented at the 9"` Conference of the Strategic Management Society, San 

Francisco, CA, 1989 

Rousseau, Managing the Change to an Automated Office: Lessons From Five 

Case Studies, Office: Technology and People no. 4 (1989) 

Sackett, Peter J., Maxwell, Douglas J., Lowethal, Paul A., Customising 

Manufacturing Strategy, Integrated Manufacturing Systems, (8.6.1997), MCB 

University Press Ltd. [CA] 

Sarkis, Joseph, ' Benchmarking For Agility, Benchmarking: An International 

Journal, (2001) 
Vol. 8 No. 2, pp88-107, Clark University, Worcester, Massachusetts, MCB 
University Press Ltd. [CA] 

Schonberger, R. J., Building a Chain of Customers, (1990) Hutchinson Business 

Books, London 

Shang, Jen., Sueyoshi, Toshiyuki., A Unified Framework For The Selection of 

a Flexible Manufacturing System, European Journal of Operational Research, 

International Journal of Operations and Production Management (1995), Vol. 21, 

No. 5/6, pp772-794 [CA] 

Sharifi, H., Zhang, Z, Agile Manufacturing in Practice - Application of a 
Methodology, International Journal of Operations and Production Management, 

(2001) Vol. 21, No. 5/6 p774, MCB University Press Ltd. [CA] 

Sharp, Rick, Demand Stream, Telling a Story, 

www. demandstreatn. net. cn/download/telling. ydf 

Sherer, Eric , ed., Shop Floor Control -A Systems Perspective: From 

Deterministic Models Towards Agile Operations, Springer (1998) [CA] 

Sheridan, John H. Where's the Agility Game Plan?, Industry Week (15th July 

1996), p50, p52, Penton Media Inc. [CA] 



419 

Sherwood, Dennis, Seeing The Forest For The Trees A Managers' Guide to 

Systems Thinking, (2002) Nicolas Brealey Publishing, London 

Shillito, Larry M., Smith, Lesley., Advanced QFD: Linking Technology to 
Market and Company Needs, (1994) John Wiey and Sons., Inc. 

Siriginidi, Subbo Rao., Making Enterprises Internet Ready: e Business for 

Process Industries, Work Study, (2002), Vol. 51, No. 5., MCB University Press 

Ltd. [CA] 

Skinner, W., Manufacturing - Missing Link in Corporate Strategy, May-June 

1969, Harvard Business Review, pp. 136-45 [CA] 

Small, M. H. and Chen, I. J., Organisational Development and Time Based 

Flexibility: An Empirical Analysis of AMT Adoptions International Journal 

of Production Research (1997), Vol. 35, no. 11,3005-3021 [CA] 

SHED India Case Study, www. 100ventures. com/businessgu ide 

Smith, Lesley and Boulduc Tami., Toulmins Logic: Overview, (1997), 

Cambridge University Press. 

Snow, Charles C., Miles, Raymond E., and Coleman, Henry J., Managing 21't 

Century Network Organizations, Organizational Dynamics 20.3 (1992) pp5-20 

Sparks, Rick., Toulmins Elements: Definition of Terms, From: Using 

Toulmins Theory of Rhetoric, (1997) Cambridge University Press 

Sparks, Rick., Sure, D. R., Industrial Scheduling PWS Publishing 

Spring, Martin., Dalrymple, John F., Product Customization and 
Manufacturing Strategy, International Journal of Operations and Production 

Management, (2000), Vol 20, No. 4, MCB University Press Ltd. [CA] 



420 
Sterman, John, Learning In And About Complex Systems, System Dynamics 

Review 10.3 (1994) pp291-330 

Sterman, John., Repenning, Nelson and Kofinan, Fred., Unanticipated Side 

Effects of Successful Quality Programs: Exploring a Paradox of Organizational 
Improvement, Management Science (forthcoming) (1996) 

Stobaugh, R. and Telesio, P., Match Manufacturing Policies and Product 

Strategy, Harvard Business Review, March-April 1983 [CA] 

Strauss, Anseim and Corbein, Juliet., Basics of Qualitative Research, Techniques 

and Procedures for Developing Grounded Theory, 1998, Sage publication. 

Suarez, Fernando F., Cusumano, Michael A., and Fine, Charles H., An 
Empirical Study of Flexible Manufacturing Sloan Management Review 37.1 

(1995), pp25-32 [CA] 

Sun, Y., Zhang Z., A Decision Framework for Implementing Agile 

Manufacturing, (1999), International Journal of Production Economics, Vol. 62, 

p324 
Originally quotes in Preiss, K., Goldman, S. L., Nagel, R. N., Co-operate to 

Compete: Building Agile Business Relationships (1996), Van Nostrand, 

Reinhold, New York 

Sun, Y., Zhang, Z., A Decisions Framework for Manufacturing Exeter Centre 

for Manufacturing and Enterprise Competitiveness (XMEC), University of 
Exeter, UK., www. bl. uk 

Sun, Y., Zhang, Z., A Decisions Framework for Implementing Agile 
Manufacturing, Centre for Manufacturing and Enterprise Competitiveness 
(XMEC), University of Exeter, UK., www. bl. uk 

Swamidass, P. M. and Newell, W. T., Manufacturing Strategy, Environmental 

Uncertainty and Performance: A Path Analytical Model, ), Management 

Science, (1987), Vol. 33, No. 4, pp 509-524 [CA] 



421 

Swink, Morgan, Way, Michael., Manufacturing Strategy: Propositions, 

Current Research, Renewed Directions, International Journal of Operations 

and Production Management, (1995), Vol. 15, No. 7, MCB University Press Ltd. 

[CA] 

Tague Nancy R, The Quality Toolbox, 2°d Ed ASQ Quality Press, 2004 

Terniko, John., Zusman, Alla., Zlotin, Boris., Toulmin, Steven., Systematic 

Innovation: An Introduction to TRIZ (Theory of Inventive Problem Solving), 

Extracts From The Uses of Argument, (1958), (1998) St. Lucie Press, 

The University of Liverpool, Research Intelligence, (2004), Liverpool 
University Press 

Thompson, Della (Ed), The Oxford English Dictionary, (1996) Oxford 

University Press 

Toulmin, Stephen E., Reike, R. D. and Janik, A. An Introduction to Reasoning 

(1979) Macmillan, New York. 

Toulmin, Stephen E., The Uses of Argument, (2003), Cambridge University 

Press 

Tsourveloudis, Nikos, Valavanis, Kimon., Gracanin, Denis., and Matijasevic, 

Maja, On the Measurement of Agility in Manufacturing Systems, University 

of South Western Louisiana, The Centre for Advanced Computer Studies, 

Department of Production Engineering and Management. [CA] 

Tushman, M., Newman, W. and Romanelli, E., Convergence and Upheaval: 
Managing the Unsteady Pace of Organizational Evolution, Readings in the 

Management of Innovation Ed. M. Tushman and W. Moore, Harper Business 

(1988) pp705-715, Ed. [CA] 



422 
Underdown, Ryan D., Ph. D., and Leach, Richard A., A Cross-Case Analysis of 
Small Companies Implementing Cellular Manufacturing Automation and 
Robotics Research Institute, -The University of Texas at Arlington [CA] 

Underdown, Ryan D., Talluri, Srinivas., Cycle of Success: A Strategy For 

Becoming Agile Through Benchmarking Benchmarking: An International 

Journal, (2002), Vol. 9, No. 3, MCB University Press Ltd. [CA] 

Van Alstyne, Marshall, Brynjolfsson, Erik., Madnick, Stuart., Why Not One Big 

Database? - Principles for Data Ownership, Decision Support Systems 15.4 

(1995) pp267-284 [CA] 

Van Assen, Marcell F., Han, E. W., Van de Velde, S. L., An Agile Planning and 
Control Framework For Customer Driven Discrete Parts Manufacturing 
Environments, Internationalf Journal of Agile Management Systems, 2/1 

(2000), MCB University Press Ltd. [CA] 

Van Assen, Marcell F., Agile Based Competence Management: The Relation 

Between -Agile Manufacturing and Time-Based Competence Management, 
International Journal of Agile Systems 2/2 (2000), MCB University Press Ltd. 

[CA] 

Vasilakis, Georgios., Agility Strategy: 

Analysis to Identifying Agility Focus, 

From Environment Turbulence 

Department of Engineering, The 

University of Liverpool, U. K. 

Venkatraman, N., IT-Enabled Business Transformation: From Automation to 
Business Scope Redefinition, Sloan Management Review (1994), pp73-87 

VINE: The Journal of Information and Knowledge Management Systems, 

(2006), Vol. 36, 

No. 1, Emerald Group Publishing Ltd. 

Voss, C. A., Alternative Paradigms For Manufacturing Strategy, London 

Business School, London, UK. International Journal of Operations and 
Production Management, (1995), 



423 
Vol. 15, No. 4, pp 5-16, MCB University Press Ltd. [CA] 

Voss, C. A., Paradigms of Manufacturing Strategy revisited, International 

Journal of Operations and Production Management, (2005), Vol. 25, No. 12. 

[CA] 

Walkman N E, Fraenkel J R, Educational Research a guide to the process, 
Erlbaum associates 2001 

Warburton, Roger D. H., Stratton, Roy, Questioning The Relentless Shift to 

Offshore Manufacturing, Supply Chain Management: An International Journal, 

Vol. 7, No. 2, MCB University Press Ltd. [CA] 

Ward, Peter T., Duray, Rebecca, Manufacturing Strategy in Context 

Environment, Competitive Strategy and Manufacturing Strategy, Journal of 
Operations Management, (2000), Vol. 18 [CA] 

Warren, Kim., The Dynamics of Strategy, Business Strategy Review, (1999), 

Vol. 10, Issue 3 [CA] 

Warren, Kim., The Softer Side of Strategy Dynamics, Business Strategy 

Review (2000), Vol. 11, Issue 1. [CA] 

Watson, George., Writing a Thesis: A Guide to Long Essays and 

Dissertations, (1987) Longman, London and New York 

Weaver, Tyler., Total Quality Management', (1992) 

Webb, Alan, TRIZ: An Inventive Approach to Invention, Manufacturing 

Engineer, (August 2002) IEE Publications, 

Weitz, Jonathan., PPM: A Master Plan For Agility, Industry Voice, (2004), 

Wallstreetandtech. com 



424 
Western Data Systems, Boeing Enters a New Age in Military Aircraft 
Production, Aircraft Engineering and Aerospace Technology, An International 
Journal, (1999), Vol. 71, No. 1, MCB University Press Ltd. [CA] 

White, Martin, Enterprise Information Portals, The Electronic Library, (2000), 
Vol. 18, No. 5, MCB University Press Ltd. [CA] 

Williamson, Oliver E., Markets and Hierarchies, New York: North-Holland, 
(1975) [CA] 

Witcher, B., Kanri, H., A Study of Practice in the UI, (2002) Managerial 
Auditory Journal, MCB University Press Ltd. [CA] 

Woods, George., The ICI Polyurethanes Book, (1999), J. Wiley and Sons 

Wootton, S., and Home, T., Strategic Thinking- A Step by Step Approach to 
Strategy, (2001) 2"d edition, Kogen Page Ltd., London. [CA] 

Wright P., Pringle, C., and Droll, M., Strategic Management Text and Cases, 

(1992) Needham Heights, MA: Allyn and Bacon [CA] 

Yauch, C. A., Measuring Agile: Combining Organizational Success and 
Environmental Turbulence, (2005) International Conference on Agile 
Manufacturing [CA] 

Yusef, Arayici., Aouad, Ghassan., Computer Integrated Construction: An 

Approach to Requirements Engineering Engineering, Construction and 
Architectural Management (2005), Vole 12, No. 2, Emerald Group Publishing 
Ltd. [CA] 

Yusuf, Y. Y., Sarhadi, M., Gunasekaran, A., Agile Manufacturing: The 
Driver's Concepts and Attributes, International Journal of Production 
Economics, (1999), No. 62, Elsevier Science B. V. [CA] 



425 
Yusuf, Y. Y., Adelege, E. O., Sivayoganathan, K., Volume Flexibility: The Agile 

Manufacturing Conumdrum, Management Decision 41/7 (2003), MCB 

University Press Ltd. [CA] 

Zairi, M., Quality Function Deployment: A Modern Competitive Took (1993) 

Technical Communications (Publishing Ltd. ) 

Zhang, Z., and Sharifi, H., A Methodology for Achieving Agility in 

Manufacturing Organizations, International Journal of Operations and 
Production Management, (2000) Vol. 20, No. 4, pp496-512 [CA] 

Originally quoted from Preiss K., Goldman, S. L., and Nagel, R. N., Co-operating 

to Compete: Building Agile Business Relationships, (1996) Van Nostrand, 

Reinhold, USA [CA] 

Zhi-Xiang, Performance Measures System For Supply and Demand Co- 

ordination Based On Agile Supply Chain, Computer Integrated 

Manufacturing, Vol. 10, No. 1., School of Management, Zhongshan University 

[CA] 

01999 Rockford Consulting Group Ltd. Lean Manufacturing, 

www. rockfordconsulting. com 

www. bcg. com 

www. leanuk. org., Statistical Process Control in the Medical Device Industry, 

(2003) 

www. superfactory. com, Just In Time Manufacturing (2002) 

www. construction-institute. org/services/catalogue/more/137_1 more. cfm, 
Multiskilling Programs on Concrete Pouring for Three Storey Buildings, A 

Case Study, (2001) [CA] 

www. nwlean. net, Customer Pull, Lean Net 

www. mrp3. com, MRP3 



426 

www. Superfactory. com Kanban Definition 

EFQM Excellence Model, www. efqm. org/model p1 

Toulmins Argument Applying The Technique, 

www. portland-com/news/editl. htin 

Quality Tools, www. qualityforall. net 

Agile Manufacturing: Key Issues, www. technet. pnl. gov 

Agility Based Ooda Model For e Commerce /e Business Enterprise, 

www. belisarius. com 

SAP Best Practices For Automotive, SAP White Paper, www. SAP. com 

SAP Best Practices For High Tech, SAP White Paper, www. SAP. com 

SAP Best Practices For My SAP Supply Chain Management, SAP White Paper, 

www. SAP. com 

SAP Business One, SAP White Paper, www. SAP. com 

Process Analysis Tools For Process Improvement, University of Warwick 

International Manufacturing Centre, www. bprc. com 

What Is The Balanced Scorecard, The Balanced Scorecard Institute, 

www. balancedscorecard. org. 

EFQM: EFQM Excellence Model Guide to Balanced Scorecard Performance 

Management Methodology, Procurement Executives Association, www. efqm. org 

Multi-skilling Labour Strategies in Construction: Implementation of Multi 

skilling in The Construction Industry, www. constructionnetwork. co. uk 



427 
Cellular Manufacturing, Rockford Consulting Group 1999, 

www. rockfordconsulting. com 

The Kaizen Blitz or Kaizen Event, www. superfactory. com 

The Journey to Agility, www. maskell. com 


