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Abstract

The semiconductor industry relies on knowledgeisgaand collaboration between its
employees and amongst subsidiary companies to meroaipetitive in an ever changing,
market driven environment. Practise has changed Wworkers supplyingabour to
workers supplyingnowledge Technology improvements and investment in autmmat
have provided companies the platform to generaifyg harness and exploit knowledge

as a means of improving organisational performance.

This research explores knowledge dynamics in tgarosation and specifically looks at
knowledge sharing within a subsidiary and amongslidxies in a multinational
corporation. The corporation in question operatemanufacturing facilities as
competing business units. The purpose of the relseeas to establish if this method of
organising business units provides the overall @@ion with a competitive advantage,
or if competing business units inhibits performapoeventing or restricting the potential

for a competitive advantage for the corporation.

To determine how knowledge is shared within theaniggation a series of semi-structured
interviews were conducted. Senior managers aneégsainal staff across a number of
disciplines were interviewed. Knowledge sharingwmtfunctional area departments,
collaboration between functional area departmémiswledge systems and compliance
to knowledge systems were used as determinangtdblish the extent of the knowledge
dynamic in the subsidiary. The relationship betwikowledge sharing and how it
impacted the “bottom line” performance of the sdlzsiy was also considered in an

attempt to quantify the impact knowledge sharing &va performance.

To determine how knowledge is shared between sialogisl, two case studies were
conducted. The first case study involved a benckimguvisit to allow two of the
corporation’s subsidiaries to compare best pracist systems with multi-disciplines
involved. The second case study involved a crosstional team of technical staff to

define a manufacturing facility technical yield doaap.



Significant cost, productivity and yield improvenen the site was attributed to the
success of collaborative units established at B&&ablishing collaborative units was a
precursor to setting up a network within the sit@tomote knowledge sharing in the
organisation. The site was cognisant of the imp&effective knowledge sharing and
receptive to sharing knowledge on an informal omfal basis. The site put great stock in

codified knowledge and invested heavily in autonitnowledge based systems.

Many barriers to knowledge sharing were identifiedduding compliance to codified
procedures, departmental conflicts, viewing knogkedharing as a burden, variation
across automated systems, conflicts caused bytémet as a knowledge source and
logistics due to geographical dispersion. Knowleltgeteams overcame many of these
barriers. Success bred success to the extent kdga/Eharing has become a business

process in the organisation.

Knowledge sharing is a two way process. It can behécle for trust, respect and
improvement. This research has shown knowledgerghaven within competing
business units can produce a competitive advanfagerganisation is an accumulation
of knowledge. A knowledge-led collaborative apptopoovides many benefits: it will
advance the company, engage staff at all leveldarirably impact the “bottom line”.
Knowledge management differentiated the localfsiten other corporate subsidiaries
with the local site demonstrating “best in classSults on its key performance indicators.
Encouragingly, there is ample opportunity to im@@erformance further once

knowledge management is fully embedded as a busspresess across the organisation.
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runs as a proportion of total available time
Yield A measure of silicon wafer waste

XV



Chapter 1 Introduction

1.0 The History of the Semiconductor Device

The face of industry changed in the 1950s whearssistor was created using a solid
semiconductor material to control the flow of etexty. In 1959 the first integrated
circuit (IC) was created. The same year NationatiSenductor was formed with a
purpose of producing silicon transistors. Throughbea 1960s manufacturers like
National Semiconductor would focus on designinggnated circuits for military,
aerospace and industrial use. In the 1970s th&etecs industry shifted to consumer
applications and the personal computer and micogssonrs were developed. National
Semiconductor produced the industry’s first 16dbitroprocessor in 1975. Technology
development continued in the 1980s but focus b&mahange with the arrival of
competitor companies and political uncertainty wité future of military contracts. New
strategies and alliances were formed. With the logveent of the internet browser in the
1990s, interest in the internet exploded. Improsieclit performance and falling prices
drove the growth of the PC market as well as maimlaputing and mobile
communications. The 2000s is an era where the saahictor industry is more and more
customer and solution-driven. Focus has moved fliserete integrated circuits to a

broader focus on fully integrated system solutions.
Involvement in the semiconductor industry normédliges the form of:

= Chip makersvho design, manufacture and sell integrated dscui

» Fabless manufacturersho design and sell integrated circuits but outseu
manufacturing to foundry companies.

= Foundry companiesho manufacture integrated circuits designed aiul sy
their customers.



1.1 The Semiconductor Market

The global semiconductors and semiconductor equipidustry was valued at $254.9
billion in 2005. In 2010 the global semiconductarsl semiconductor equipment
industry group is forecast to have a value of $8%illlion, an increase of 37.9% since
2005. Buoyed by significant demand from the hommematers end-market, the global
semiconductors and semiconductor equipment indgstiyp has managed to recover
from the strong declines of 2000 and 2001, whiclted from over capacity and
decreased demand. In 2004 semiconductors provideithdustry group’s primary source
of revenues, with total sales of $225.3 billionyating to 88.4% of the semiconductors
and semiconductor equipment industry group’s teslle. Rising volume sales and the
proliferation of applications and end-markets aeating the need for capacity within the
semiconductor market, driving revenue growth im®of volume sales. However,
falling prices within the semiconductor market,uléiag from the growing numbers of
consumers unable to distinguish between performante cutting edge range, will
continue to degrade the market's performance antilinnovations in software emerge
to promote the sale of high end chips. Market peigsion falls straight through to the
Fabrication sites of Integrated Device Manufactsi{@dMs). Maintaining an appropriate
Gross Operating Profit (GOP) requires manufactusites to produce a competitive cost
of manufacture, with year on year aggressive aodtproductivity improvements usually
expected. It is a demanding business. Jack We@bil(2 former Chief Executive Officer
of General Electric had a disdain for the semicatalundustry, stating the
semiconductor business wasapital intensive and cyclical, it had short prodlite

cycles, and returns for most players were histdiydaw”.

To meet cost demands semiconductor manufacturieg siust be more resourceful each
year. For multinational companies there is the ddtliemma of the subsidiaries
remaining competitive internally. Subsidiaries preb offer the corporation best in class

results in an attempt to secure future investment.

This research aims to show how one part of a natlonal uses knowledge and the

concept of the learning organisation to delivery@ayear improvements at or beyond



the desired levels. It will examine if an intereaimpeting business unit approach

provides a competitive advantage for the Corponatio

1.1.1 National Semiconductor

National Semiconductor is a leading supplier ohkpgrformance analogue integrated
circuits specialising in power management, amplifiata conversion and high-speed
interface products. The Company was founded in E9fbis headquartered in Santa
Clara, California. The Company has a portfolio w&i02,550 patents and 10,000
products. There are currently 7,600 employees waodiel

In the first few decades of the semiconductor itgugemand was driven by three “mega

trends”:

= The computer (mainframes to personal computers).
» The connected computer (internet personal commetsvorks).

= The cell phone.

These relatively few volume drivers had an incregsiumber of semiconductor
suppliers chasing a limited number of volume “sdégksuch as DRAMs (Dynamic
Random Access Memory), CPUs (microprocessors) argbpal computer chipsets
(companion integrated circuits). The competitiondockets is particularly fierce in

digital circuits where original designs and seceadrces of competitor’s chips are
facilitated by a plethora of off-the-shelf digit#sign tools allowing competitors to easily

chase a high-volume socket.

Intense competition and exponentially rising cadtstate-of-the-art digital Fabs

trifurcated the semiconductor industry:

» Focus on digital integrated circuits but absorbehagd spiralling costs.



= Become “Fabless” by creating the designs but subacimg out manufacture,
assembly and test.
» Focus on analogue integrated circuits. Compangsti not need state-of-the-art

Fabrication plants but can still produce leadingesdroducts in their domain.

National Semiconductor concentrated on its coredige: analogue. Becoming
“Fabless” was not considered a viable option dugtrength of the company in terms of
manufacturing, process technology, packaging, sergupply and logistics. The
company increased its investment in high perforraastandard linear analogue
products. National's subsequent performance wasatlier by an explosion of new
technologies for consumer products, including pebines, MP3 players, high-definition
televisions, notebook computers, personal videortess, video games and cordless
residential phone systems. All of these consumadlymts are rich in analogue. Analogue
makes them easier to use, improves display ana gaiiformance, and extends their
battery life.

1.1.2 Knowledge in Manufacturing

National Semiconductor puts great stock in its nf@acturing capability. The company
has three silicon wafer manufacturing facilitiealff). A competitive landscape exists
whereby key metrics such as cost, productivity quality are reviewed at Corporate
level. Each site is expected to demonstrate coatimprovement by forecasting
aggressive targets and meeting these targets bgrdmasted due date. Site management

use the other sites’ performance as the initiatherark of performance.

As a senior manager at the UK manufacturing facilihave had the opportunity to
observe the use of knowledge management withiraaraks National Semiconductor’s
facilities and departments; relate successes loréaito how people or departments
manage knowledge and to finally be in a positioresearch the topic with a view of
improving business processes within National Sendaactor.



A wealth of talent resides in the Corporation. Aiservation | ilt over time was there
were very few occasions where a technical probleptteerwise could not be resolved.
There appeared to be however reluctance at thediwedor departments to share
information with other departments, or seek hefprfindividuals who had expertise
relevant to the problem at hand. An underlying teerhdepartment meetings was the

lack of goal alignment across departments to niee§tte’s primary objectives.

Occasionally managers from other Site’s would beointact to discuss cost initiatives or
technical issues. Rarely would contact happenrsisdort of call. Communication or
request for help would be closer to a final reastton. Within the Corporation one
individual is responsible for the whole of manutactg. Within the manufacturing
structure there was a reluctance to share speéaifionation yet collectively the

resources available were significantly greater tiese available at any one Site.

As part of my research it was important to defirigypothesis which would help address
the issue of cross department management effeetigesnd cross site management
effectiveness. My research would focus on how keogé was managed collectively in
the organisation and in each of the departmeritsedbcal Site with the hypothesis
“Does a knowledge-led multinational company, wha@oige their Fabs as competing

business units, fully exploit knowledge to proda@®mpetitive advantagé



1.2 Aims

The following aims need to be satisfied to addthegesearch question:

(1) Do goals align across departments at the locaP Spartments and individuals
work to goals set for them. This could stronglyuehce department to
department relationships.

(2) What is the level of current level of knowledge riingamong departments and
Sites? Does the organisation recognise “knowledgeagement”?

(3) Identify performance trends and the contributideafve knowledge
management has made to performance.

(4) Establish the level of support the organisatioregiknowledge management

(5) To perform literature survey on the topics of kneede management and
organisational learning and

(6) To provide overall conclusions and recommendattonsiprove business
processes within National Semiconductor.

(7) To provide recommendations and opportunities fahtr research following the

completion of this study



1.3 Problem Statement

This thesis will report research carried out inw@tmational corporation which has
several competing business units to investigatéh@ extent of knowledge sharing
within individual units and how this affects thatits competitive advantage within the
organisation, (2) the extent to which such a cafeostructure either encourages or
inhibits knowledge exchange between business andg3) the extent to which current
practises may be modified to produce a more effediusiness model based on a

knowledge-led concept of gaining competitive adagat

1.31 Barriers to knowledge sharing

Through professional experience my expectationdsviduals tend to readily identify
barriers to doing their job and in the case of tagearch would articulate reasons why
barriers exist in knowledge. An objective of thegarch exercise was to improve
professional practice within the organisation. Kifexyge barriers should be understood
and where appropriate removed if improvement iardiqular area is to be achieved.
Consideration was given to the following to deterenihe impact of knowledge sharing
(Reige, 2005)

» Integration of a knowledge management strategythdCorporation or Sites’
goals or strategic approach may be missing or ancle

» Lack of leadership and direction in terms of clg@dmmunicating the basic
values of knowledge sharing practices

= Existing practices, policies, procedures, cultusgymot be conducive to
knowledge sharing

» Internal competitiveness within business unitscfiomal areas and subsidiaries
can be high

= Hierarchical organisation structure inhibits orvgdodown most sharing practices

= General lack of time to share knowledge



= Apprehension of fear that sharing may reduce qrgedise people’s job security

or advancement

Whilst these are all considerations and all dotexti®ne level or another, they were not

deemed to be over-riding or prohibitive of the kieage sharing process.



1.4 The New Economy

According to Williams and McNeil (2005) economitise discipline often defined as the
study of how to manage scarcity has, for many yeanssidered man made capital to be
the resource of greatest relevance to the anafsisarcity. According to Martin and
Moldoveanu (undated), the twentieth century ishiséory of the struggle between capital
and labour. Macintyre (1977), Bryer (2006), Hecl{i€&79) comment on capitalists or
bourgeois owning the capital. The working clasprotetariat own only their capacity to
work. Workers simply provided labour. They did nmtwere not allowed to, contribute
to industrial knowledge.

In the century centred on 1800 the British econstifted from one where real wages
related inversely to population size, to a modeanemy, with population and real
wages growing simultaneously at unprecedented (Bl@dey, 2003). Workers were now
arguing their case for wages commensurate to ¢anion. “Classes” arose within the
working class.

Economically, according to George (1999) in the(9&nd 1960s in Western countries,
everyone was a Keynesian, a social democrat, alg0bristian democrat or some shade
of Marxist. Either way, it was more about the staeeit laissez faire or interventionist,
than the worker. This has changed with the advktiteoknowledge-worker leading to
the knowledge economy. According to Skyrme (2006)knowledge economy has
“entirely different characteristics than those eamies that came beforé.itAmerica

and the world have changed dramatically in theistpdecades of the 2&entury (PP,
2008). The industrial order of the®@entury is rapidly yielding to the “new economy”
of the 2£' century. Webber (2000) cites examples of comparéesming successful
since moving away from the “old economy” and irtie tknowledge economy”. Future
wealth and power will be derived mainly from int#big, intellectual resources:
knowledge capital. (Burton-Jones, 2001). With tame implications for the
organisation, its people and future factors of hess engagement. Workers now define
the organisation through knowledge exchange (Wel20€0).



1.5 The Knowledge Organisation

Foss and Pedersen (2004) claim there is a lackd#rstanding of how organisational
design issues relate to knowledge processes innatidinal corporations. Simonin
(1997) examined whether or not companies can dp\sgecialised knowledge via
experience and then use this knowledge to obtathdubenefits. Simonin’s (1997)

results indicated that firms do learn from experesmainly relating to collaboration.

Becerra-Fernandez and Sabherwal (2003) state thecinof knowledge management
moves up from individuals to groups and then toethigre organisation. Sandrone
(1995) stated all employees have intimate knowlexfgeb conditions and are therefore
able to make useful contributions. This has be@ived even further to suggest certain
aspects of business have become ‘people-centrectalboth the knowledge build up and
the technological means to transfer information lamalvledge. Keller (2003) argued the
then President of the University of California, Rl&err during his Godkin Lecture of
1963, contended new knowledge had gradually be¢bhenkey propellant in the growth
and improvement for anation’s health, military might, economic compsgstiess,
artistic excellence, social harmony and politicedlslity”. Knowledge management
systems are considered to be state of the art atioov(Adams and Lamont, 2003). Pan
and Leidner (2003) discuss how a knowledge managesystem has to be carefully
designed and implemented. Alavi and Leidner (2G@dfe how organisational and

management practise has become more knowledgeefbcus

As an organisation builds and expands its knowldxge, it builds its intellectual capital
and consequently enhances its competitive advanikageviedge becomes a competitive
asset, especially knowledge which is firm specfieyate knowledge, in particular
patents, copyrights and ‘secret’ procedures (Bailey Bogdanowicz, 2002). However,
as best practices become disseminated within arsing they become public knowledge
(Matusik and Hill, 1998). As individuals mastemfirspecific best practices, such
knowledge becomes portable. It is part of an irtliai’s as well as a firm’s human

capital.
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The semiconductor industry is defined by rapid tetbgical advancement, short product
life cycles and steep price declines. Semiconduttos introduce new products quickly
to meet demand but this is demanding because nadugts usually require new

manufacturing processes (Macher, 2006).

1.6 Knowledge Management in the Work Place

Martensson (2000) states knowledge managementttan lee an operational tool or a
strategically focussed management tool. Wijnho&&®8) described knowledge
management from an operation perspective statmgnportance of knowledge
management as a prerequisite for higher produgtant flexibility. According to
Denning (2001) referring to a 1998 survey of Ndktherican senior executives,
managers within organisations recognise the valueamaging knowledge stating 77
percent ratedifmproving the development, sharing, and use of ledye throughout the

busines$as very or extremely important.

McCann and Buckner (2004) stated several impodanénsions for establishing a

strategic-level knowledge management model:

» The larger context within which an organisationrapes, particularly recognising
how information and knowledge is recognised andimed from the
organisation’s key stakeholders (e.g. customers)

= How knowledge management is linked to the orgaioisat strategy formation
process, ideally linking not just current but flgdnowledge requirements to
explicit and business-level goals

= Operationally relates core knowledge managemeregses, including
knowledge acquisition, building, sharing, retenteord application

11



Storey and Barnett (2000) commented paténtial micro-political battles over the
ownership of knowledge management initiativdse to different meanings and

approaches to knowledge management in the orgemmsat

This research includes an investigation into hasulasidiary of a semiconductor
corporation creates and manages knowledge andteomfriastructure is set up to deal

with knowledge management.

1.7 Manufacturing within National Semiconductor

Manufacturing sites must support the Company bygdesy and creating production
capacity for existing and new product integrateduts in the form of silicon wafers.
Manufacturing sites must have a very good relalign@/ith corporate headquarters on
the basis they set goals and direction, but thayatso make decisions which can impact

the future of the Fabrication site.

A report which specifically looked at the knowledgmurcing by foreign nationals
(Almeida, 1996), reviewed citation data and deggtents in the semiconductor industry
concluding patenting of new technology design®setin a successful corporate-
subsidiary partnership. All company manufacturigsshave patents or patents pending
which relate to process or equipment innovationgcdigh the research does not look at
the patents in any detail it will look at how patemwning departments accept and share

knowledge with other departments and other manuifisngt sites.

1.8 The Firm’s Resources and Knowledge Management

Law and Ngai (2007) suggested firms need to steg dad carefully think about the
“capabilities critical to sustaining their competiti advantages in their core businesses”
commenting on the importance of aligning their kiedge management and
organisational learning strategies. Grant (199%&est organisational capabilities rather
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than served markets have become the basis foirth@étermining its long term

strategy, driven by innovation and intensity angedsity of competition.

Cyert, Kumar and Williams (1993) commented on pietpary knowledge which creates a
comparative advantage for the firm. Choi, Poon,i®&006) commented about
knowledge being an essential resource for a firfimdtain sustainable competitive
advantagé They further stated as knowledge is createddisseminated throughout the
firm it has the potential to contribute to the firm’s value by enbing its capability to
respond to new and unusual evénking (2006) stateddrganisational performance
improvement is what knowledge management and sgtoinal learning are,

ultimately, all about Nonaka, Toyama and Konno (2000) commentedaison detre

of a firm is to continuously create knowledge. ttempting to associate the relationship
between knowledge and performance they said teexeiy little understanding of how

organisations actually create and manage knowlédge

1.9 Research and Development

One means a company has of expanding knowledgeasgh its research and
development program. Coff (2003) refers to researthdevelopment as process by
which firms transform tacit and complex knowledge icodified outputs like patents or
products. Owing to rapid technological changes, short micidife cycles and increasing
global competition, acquiring new technology becsmeicial to enable firms to develop
new products more quickly (Lin, Tan and Chang, 20B2search and development
programs require firms and their engineers or $isiEsto reinforce their technological
competence by importing external technologies,thed diffusing, assimilating,
communicating and absorbing them into their orgatioss (Prahalad and Hamel, 1990),
but they also have the opportunity to look beydreltechnology fagade for that all-
important characteristic or entity that will givag, lead the way towards a competitive

advantage.
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According to Cassiman and Veugelers (2006) innowas important to top management
and for this reason firms areXperimenting in their innovation process, comlgnin
internal research and development and external kedge acquisition activities”

Pisano (1994) argueprocess development is but one of the many possibiaties that
leads to the creation of new organisational knowksd Process development arguably
increases tacit knowledge of the organisation dube amount of information gained
through the number of experiments conducted. Tdusbe knowledge based on both

what does and what does not “work”.

1.10 Knowledge as a Factor of Production

Knowledge is transforming the nature of productéom thus jobs, the firm, the market
and every aspect of knowledge activity. Yet knowkeds ‘turrently a poorly understood

and thus undervalued economic resotr@&urton-Jones, 2001).

Polanyi proposed the knowledge dichotomy of exphcid tacit dimension in the 1950s.
Polanyi (1967) said we should start from the faett twe can know more than we can
tell”. Polanyi termed this pre-logical phase of knowing tasit knowledge. Tacit
knowledge comprises a range of conceptual and seirformation and images that can
be brought to bear in an attempt to make senseowfething. Many bits of tacit

knowledge can be brought together to help formvamedel or theory.

In the early 1990s Nonaka (1994) systematicallyenagk of the concept in his theory of
knowledge-creating company that triggered a coptiisuenthusiasm on tacit knowledge
in developing business knowledge. If knowledge bancodified then it can be made
explicit and thus readily transferable. Companedg heavily on policies, procedures and

guidelines which codified knowledge provides.

The knowledge profile of doctors, lawyers, accontgaengineers and other professional

service workers could be typified as following (Bur-Jones, 2001):
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= High levels of explicit codified knowledge inclugjinboth conceptual and
theoretical knowledge as well as high tacit knowksdusually gained on the job

» Focus on a particular body of knowledge and/or igieation usually linked to a
particular academic discipline

= Continuous knowledge acquisition and updating, evbi the job

= Most knowledge acquired through the study of theory

The typical knowledge profile of delivery drivengfuse disposal collectors, milkmen
and many more providers of personal business sswiould tend to include:

Low levels of explicit codified knowledge, but hidévels of idiosyncratic and
tacit knowledge, such as individual delivery drigetnowledge of how to get to a
destination in the shortest time

= Specialization on a particular and usually narrodéyined job, trade or task;

= Continuous acquisition of local and situation-sfieciknowledge such as
knowledge of client’s habits or preferences

» Most knowledge gained on the job

These profiles are ‘knowledge intensive’ and iltas# the different forms of on-the-job
knowledge enhancement within different job deswip. The profiles also demonstrate
the diversity of what might be understood as knogéemanagement in differing

employment contexts.
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1.11 The Knowledge-Creating Process

Nonaka’s SECI model (Nonaka, 1994) shown in FigdleGame an analytical framework

on knowledge activities in business organisation.

Figure 1-0 SECI Model from Nonaka (1994).

Tacit knowledge 4o Explicit knowledge

Tacit

knovlece Socialisation Externalisation
frarm

Explicit Internalisation Combination

knowvledoge

Nonaka (1994) proclaimed four modes of knowledgevecsion. He argued the
assumption that knowledge is created through ceivebetween tacit and explicit

knowledge allows us to postulate four different e®df knowledge conversion:

(1) Socialisation- from tacit knowledge to tacit knowledge.
This is the mode of knowledge conversion that esmbb to convert tacit
knowledge through interaction between individu@lse key to acquiring tacit
knowledge is experience. Socialisation typicallgws in a traditional
apprenticeship. It may also occur in informal sbriaetings outside of the

workplace (Nonaka, Toyama, Konno, 2000).

(2) Combination- from explicit knowledge to explicit knowledge.
This mode of knowledge conversion involves theafsgocial processes to
combine different bodies of explicit knowledge thgh such exchange

mechanisms such as meetings and telephone coneassdh the context of the
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firm explicit knowledge is collected from inside auntside the organisation and
then combined, edited or processed to form new letye. The new explicit
knowledge is then disseminated among members artf@nisation (Nonaka,

Toyama, Konno, 2000).

(3) Externalisation from tacit knowledge to explicit knowledge.
This conversion is critical because it is a prergitpito the knowledge
amplification process wherein knowledge becomesqgian organisation’s
knowledge network (Herschel, Nemati and Steige®120When tacit knowledge
is made explicit, knowledge is crystallised, thllsvaing it to be shared by others,

and it becomes the basis of new knowledge (Nonkdkgama, Konno, 2000).

(4) Internalisation- from explicit knowledge to tacit knowledge.

This mode is connected with theories of organisaticulture. It is closely related to
‘learning by doing ‘(Nonaka, Toyama, Konno, 200B}plicit knowledge in the form
of procedures and guidelines has to be actualisedgh action and practice. By
reflecting on this explicit knowledge the readen aaernalise the explicit knowledge

to enrich their tacit knowledge base.

1.12 Absorptive Capacity

Knowledge exchange can be considered a two wayepso&ven if knowledge can be
codified it may also require interpretation and erstianding. Absorptive capacity affects
how easily the recipient, or firm, can understdmeléxport of knowledge (Burton-Jones,
2001). Cohen and Levinthal (1990) argued that thigyaof the firm to recognize the
value of new, external information, assimilateaitd apply it to commercial ends is
critical to its innovative capabilities. They lalgel this a firm’s absorptive capacity and

suggested that it is largely a function of pridated knowledge. Fosfuri and Tribo
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(2006) commented on the greater availability obexal knowledge sources in modern
economies and having a dynamic capability thatiarices a firm’s ability to target,
absorb and deploy the external knowledge necessdegd the internal innovation
process becomes a crucial source of competitivargdge. Zahra and George (2002)
recognised absorptive capacity aglgrfamic capability that influences the nature and
sustainability of a firm’s competitive advantage”

To develop an effective absorptive capacity, wheithis for general knowledge or
problem solving or learning skills, it is insuffet merely to expose an individual to the
relevant prior knowledge. Intensity of effort istial. Harlow (1959) suggested that if
practice with a particular type of problem is distioued before it is reliably learned,
then little transfer will occur at the next sergggproblems. Zahra and Hayton (2007)
commented & sufficient knowledge stock is a prerequisitedpl@ting new knowledge

or acquiring other capabilities from internationaperations.

This research will look at the absorptive capaoitydel of the company. Through semi-
structured interviews and case studies, the resedatcconsider how knowledge flows
within the company, the role of the individual a&hdt of the company in assimilating
and “commercialising” this knowledge. It will codsir how much an individual relies on
prior knowledge and how knowledge is shared betwisgartments and external

sources.
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Chapter 2 Literature Survey of the Topic of Knowledye Management

2.0 Knowledge as a Key Resource

According to Wenger (cited in Chauvel and Desp@302 p205knowledge is

recognised as a key source of competitive advartagkttle is known about how to

create and leverage it in practideaditional knowledge management approaches attempt
to capture knowledge in formal systems but Wengéed in Chauvel and Despres 2000,
p205) argues we shouldo’Ster the communities that take responsibilityst@warding
knowledgé& Zack (2003) comments on a common knowledge naiststanding whereby
the more a company'’s products or services have lauge at their core, the more the
organisation is, by definition, knowledge-led. Zg2R03) believes this to be a dangerous
assumption, both for industrial-age businessestiagtbelieve thegan’'t change and for

the information-age businesses that complacentigugethey don’needto change the

way they operate.

2.1 Intangible Value Creation

With the arrival of the new information technolagji¢he structure of enterprises have
changed dramatically, shifting the focus of valusation from tangible based activities

to intangible based value creation. The value @nigible assets has therefore constantly
increased in the last two decades from an averb$@% of total market value of
business corporations to over 80% at the end c2@ieentury as depicted in Figure 2-0.

19



Figure 2-0. Percentage of Market Value of US Corpations Relating to Tangible
and Intangible Assets. From Daum (2001).
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In the second half of the twentieth century theieadf knowledge was being understood
and by the end of the $@entury corporate rules were changed to accourhi®
intangible as physical assets started to becomencaliies as the value of a company
became dependent on its intangible resources. Qaddyted) said there was a need for
a distinction between knowledge management and ladge measurement. If
intangible resources are an asset they must betosemehow increase the value or
worth of the organisation. According to Perez amdddez de Pablos (2003) tangible
assets no longer provide sustainable competitivargdges. As firms are focusing on
their intangible assets, intellectual capital carviewed as the basis for future sustained

competitive analysis.
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2.2 Intellectual Capital

Current performance management thinking recogniseseed to address the
management of intellectual capital and the intréidacof frameworks such as the
Balanced Scorecard (Kaplan and Norton,1996), thiengfiaist Productivity Index (Wu,
Tsai, Cheng and Lai, 2006) or the Performance P(i¢éaely, Adams and Kennerly,
2002) underline the importance of managing theniond and non financial value

contributions of intellectual capital.

According to Marr, Gupta, Pike and Roos (2003)rtfamagement of intellectual capital
involves:
» Identifying key intellectual capital which drivedlstrategic performance of the
organisation
» Visualising the value creation pathways and tramsédion of key intellectual
capital
» Measuring performance and in particular the dynanaigcsformations
= Cultivating key intellectual capital using knowledmanagement processes

» The internal and external reporting of performance

2.2.1 Knowledge and Intellectual Capital

As companies search for ways to gain a competitxantage, they are increasingly
leveraging their knowledge capital. As we transitilom the industrial to the knowledge
society, effective use of knowledge is becoming afnthe important distinguishing
factors between leading companies and also-rantheAmformation age supplanted the
industrial age, managers sensed that knowledgedw®mimore important than capital in
producing wealth (Martin, Moloveanu, undated). Rgs(2002) states intellectual capital
is the nexus of the firm’s social capital humaniz@and knowledge management. This

Is shown in figure 2-1.
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Figure 2-1 Intellectual Capital Nexus from Rastog(2002).
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2.3 The Value of Knowledge Capital

According to IDC (2001), as shown in Figure 2-2 riwide, revenue for knowledge
management services will increase from $2.3 billio@000 to $12.696 billion in 2005, a
40.7% compound annual growth rate. Knowledge manageservices include

consulting, implementation, operation (outsourcimgqintenance and training.

Figure 2-2 Worldwide Knowledge Management ServiceSpending 2000-2005. From
IDC (2001).

Figure 1 - Worldwide Knowledge Management Services
Sﬁendini 2000-2005 iiBi

Worldwide Knowledge Management

Services Spending, 2000-2005 ($B)

(5B)

==

2000 2005

mU.S. BNon-U.S.

by
iw)

22



2.4 Knowledge in the Organisation

One of the main matters for organisations manatjiag knowledge resources is
diffusion of knowledge within the organisation. Kmedge resources can be divided into
at least two different parts (Haldin-Herrgard, 2p88pending on the possibility of
structuring and coding of knowledge. Structuredvkieolge is often diffused by different
systems for storing and sharing knowledge and ttierne has been much scientific
interest in the technology of these systems (Beramet Gabriel, 1999). Unstructured
knowledge is also diffused by different forms oflfging, written or spoken and
scientific interest has been aimed at the commtinitaf knowledge in different forms.
Different levels of knowledge, regarding the po##ibto codify, can be recognised in
organisations’ knowledge resources. Structured keage such as reports or discussions
are considered the easiest to code (Augier and &eji®99) with tacit knowledge

considered the hardest.

2.4.1 Tacit and Explicit Knowledge in the Organisabn

The SECI model discussed in chapter one relatduetoonversion from one knowledge
type to another through internalisation, combinmatExternalisation and socialisation. In
this chapter, knowledge conversion is discusseldrcontext of the organisation.
According to Grant (cited in Chauvel and Despre@®@@27), if knowledge exists in two
principal forms, explicit and tacit, and at two wralevels, the individual and the
organisation then there are significant benefith&organisation in shifting its primary
knowledge base from individually held tacit knowdedo organisation-wide explicit

knowledge.

The critical difference between tacit and explicibwledge relates to how easy or
difficult it is to codify or express the knowledgeterms which enable it to be understood
by a broad audience. If knowledge can be codifietthis way then it can made explicit

and thus readily transferable (Burton-Jones, 20@1the knowledge management
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domain, the conversion of tacit knowledge to expkoowledge is critical because
knowledge becomes part of an organisation’s netldgtschel, Nemati, Steiger, 2001).
Tacit knowledge (Spender, 1996) is acquired throagrerience.

According to Smith (2001), comparing tacit and &iptypes of knowledge is a way to
think, not point out differences, illustrating ha&cit and explicit knowledge can be used
to further professional and organisational goats emhance the overall performance of
organisations. Kakabadse, Kouzmin and Kakabad<¥ j2iscuss two aspects of the

SECI model in the context of the organisation:

» The best vehicle for thaternalisation processr knowledge creatiors the
availability for ‘tinkering’ or ‘slack’ time for larning, thinking and reflecting
» Thesocialisation proceser knowledge sharing knowhow requires underlying

common ground and a willingness to share

Exploiting the company’s knowledge assets is moragiex than making use of its
capital assets. Somehow the organisation mustifg¢iné areas of knowledge
opportunity, harness it and convert it into sonmmglthat is explicit, usable and provides a
competitive advantage for it to be of use. Severstarchers (Koskinen, 2003) consider
that success of an organisation is formed by ttexantion between individuals and
several types of knowledge. Thus one organisatightmeed more tacit knowledge than
another. Alternatively there might be differencethe degree to which organisations are

able to apply explicit knowledge.

2.5 Core Capabilities

According to Leonard (1998) the starting pointrieanaging knowledge in an
organisation is an understanding of core capaidsliéind, for technology based
companies, core technological capabilities. Corapetences are based on the skills and
experience of many people who do the work, and mmexist in physical form

(Bollinger and Smith, 2001).
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There are many constituent parts to an organisatlean it comes to embedding
knowledge management. Wolf (2000) cites three dtepsnbedding knowledge

management in the organisation:

» Determine what kind of knowledge is critical anefus to the business and how
it will best support the company strategy

» Identify where this knowledge is to be created, mités most useful to share it
and how this can be done in the context of therosgéion

» Institutionalise knowledge management processas asegral part of the

organisation’s business processes

Bhatt (2001) argues knowledge management is marettie capturing, storing and
transferring of information and statesiiefuires interpretation and organisation of
information from multiple perspective8hatt (2002) states knowledge as being more
difficult to control than manufacturing activitiébecause only part of the knowledge is

internalised by the organisation, the other parinternalised by the individual

2.6 Communities of Practice

Gieskes, Hyland and Magnusson (2002) argued privityatvould increase given a
working environment conducive to getting the mastaf a diverse resource pool.
Wenger (2004) promotes communities of practisevmayaof engaging the “practitioner”
stating communities of practice relate to grouppeadple who share a passion for
something that they know how to do, and who interagularly in order to learn how to
do it better. Communities of practice are the sthog@ of human capital according to

Stewart (1996).
In some organisations, the communities themselreebecoming recognised as valuable

organisational assets. Whereas the value was pigyiseen as being relevant primarily

to the individual members of a community, it isssftnow recognised that benefits can
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also accrue to the organisation itself (LesserStodck, 2001). According to Wenger
(2004) communities of practice manage their knog#edf you had enough knowledge
to micro-manage communities of practice you wowldneed theih According to
Hildreth, Kimble and Wright (2000) in order to woekfectively in a distributed
international environment, companies are incredgitugning to the international team.
These are seen as an effective and flexible mdaménging both skills and expertise to

specific problems and tasks.

2.7 Learning and the Organisation

As globalisation has affected business, many osgdions have taken steps to downsize,
outsource and deskill in an effort to remain contipet (Hildreth, Kimble and Wright,
2000). Unlike manufacturing activities, knowledgities are difficult to monitor and
control, because only a part of knowledge is irdésed by the organisation, the other
part is internalised by the individual. This dualietween individual and organisational
knowledge demands different sets of managemertéegies in knowledge management
(Bhatt, 2002).To manage knowledge efficiently enfmeeds a highly flexible and
adaptable organisational structure. For examplbedPad and Hamel (1990) suggest in
present environments, organisations should strectusuit its strengths or ‘core
competencies’, because these kinds of structueesaasideredihherently dynamic and
flexible’. There is much debate over whether core capasilghould be defined at the
corporate level only or whether a core capabiléig be located in a division or function

within the organisation (Leonard, 1998).

Leonard (1998) argued knowledge is directed byrielging” of hundreds of daily
managerial decisions, and further argues organisashould understand their core
capabilities. Core capabilities could constituapetitive advantage for a firm; they
have been built up over time and cannot be easilaied.
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According to Lee and Seok Lin, (2005)ndividuals, teams and organisations leading
and sustaining change need to develop the followirge core capabilitiés and cite

required core capabilities based on work by Petaig8. They include:

1. Aspiration. Focus on the creative as opposed toghetive, developing a clear
sense of purpose and vision at both the individadl organisation level

2. Generative conversation. Focus on expanding owaiypto be more reflective
in our thinking and to become more generative wlierthink and talk , as to
enhance the quality of collective thinking and ustending in the team

3. Dealing with complexity. Focus on internalising g@ectives and skills that
allows us to better understand and manage systetarconnections that produce
complex organisational dynamics

Figure 2-3 Senge’s Core Capabilities and Disciplirse From Lee and Seok Lin
(2005).
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As shown in Figure 2-3, the five disciplines foiilding up three core capabilities are:

1. Personal mastery: The individual’s ability to autete and create the results he
desires in life
2. Building a shared vision: The team’s ability toi@rtate and create the results

they want in their organisation
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3. Mental models: The individual’'s and team’s abitityknow , reflect on, question
and clarify assumptions and beliefs they hold abeletvant issues, and to
understand the impact of these beliefs on theparses, actions and results

4. Team Learning: The team'’s ability to learn howeaarh and work together in
synergy

5. Systems thinking: The capacity of the team to ustded the inter-relationships
between the different variables in the system. $kil$ integrates the other

variables together

However, it is important to recognise an organisatian have core rigidities that can
inhibit organisational learning. Newell, Roberts&carbrough and Swan (2002) discuss
the importance of avoiding the development of patéir norms and practices that might

constrain innovative behaviour.

2.8 Organisational Culture

According to Drucker (2003) there is no such thasghe one right organisation. There
are only organisations, each of which has disstreingths, distinct limitations and
specific organisations. Newell, Robertson, Scarghcand Swan (2002) state shared

values and attitudes shape organisational behaviour

According to the National Defence University (urethtthere is no single definition for
organisational culture. Berg and Wilderom (2004)reel organisational culture as
shared perceptions of organisational work practiaéfsn organisational units that may
differ from other organisational areas. Alavi, Kaynh and Leidner (2005) found
individual communities’ perception of knowledge ragement technology is shaped by

their embedded values which lead to different pastef technology use.
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Chapter 3 Organisational Learning

3.0 Organisational Learning

Organisational learning is a contemporary set afdad and prescriptions of how
organisations should be manag@hodes, 1996).

In a way those who work in a learning organisatiom ‘fully awakenetipeople (Larsen
et al, 1996) who are engaged in their work andelelin the value of knowledge and
value sharing with the team. This is consisteth\8enge’s view (Infed, 1990) who
believes people have the ability to expand theéitkihg capacity and to be motivated by
“collective aspiratioh Organisational structure however could constf&mowledge and
value sharin§ or “collective aspiration”. It may be through t@xorganisations have to
adjust. An example relates to the US Army CorpErafineers. When asked why the US
Army Corps needed to change to a learning orgaorséteir reply was that there was
much about their culture which was right and wilhtinue but society was rapidly
moving in to the knowledge and service mode of patidn resulting in the need for a
more innovative, flexible, nimble and artful CorpEngineers (US Army Core of

Engineers, undated).

3.1 How Organisations Learn

“All organisations learn, whether they consciously ckdosor not (Kim, 1993).
Research into the notion and practice of orgamnratilearning has identified distinct
systemic levels of learning. Romme and Dillen ()%®gcussed how frameworks and
instruments developed have been aimed at spetyfalédviating the problem of the gap
between individual and organisational learningngithis as the biggest barrier in

moving towards learning organisations.
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An organisation espouses policies, rules and pypéaice management controls that do
not reflect what they actually do (Mattia and Ddril] 2003). In reviewing the work of
Chris Argyris as a basis for critical organisatiogmactice, Bokeno (2002) discusses
concerns with the individual and the organisatimterms of “defensive routines” and

Smith (2001) related to Argyris and Schon’s “thestin-use and espoused theory”:

“When someone is asked how he would behave undainogrcumstances, the
answer he usually gives is his espoused theorgtadrafor that situation. This is
the theory of action to which he gives allegiarar®] which, upon request, he

communicates to others. However, the theory thtatadly governs his actions is

his theory-in-usé

Argyris (1976) found during a study that most induals seemed to be able to detect the
discrepancies between espoused theories and théwoiise of others but were not able

to detect similar discrepancies in themselves.

In a review of career decision making, O’Hare (19®1und what decision makers
espouse and what they actually do is incongrueakih this distinction allows us to ask
questions about the extent to which behaviouressoused theory; and whether inner

feelings become expressed in actions i.e. is tt@mgruence between the two?
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Agyris and Shon presented a theory-in-use modeddoting three elements as shown in
Figure 3-0.

Figure 3-0 Elements of Argyris and Schon’s TheoryA-Use Model. From Argyris
(1976).

governingl | action |, consequences
variable strategy

1 I

Governing variablesthose dimensions that people are trying to keepinvacceptable

limits. This could be considered what people day tizey act in normal circumstances.

Action strategiesthe moves and plans used by people to keep thearging values

within the acceptable range. This could be condtageapplying standards.

Consequencesvhat happens as a result of an action. This cdrotieintended and

unintended. In addition those consequences caorlibd self and/or for others.

3.1.1 Single-loop and Double-loop learning

Argyris (1976) hypothesised human behaviour, in sityation, represents the most

satisfactory solution people can find consisterthwiheir governing values or variables.
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Figure 3-1 Elements of Argyris and Schon'’s theoryr-use model illustrating single

and double-loop feedback. From Argyris (1976).

governing 8 cElor » consequences
variable strategy
A A
Single loop
Double loop

Single-loop learning involves maintaining existpgjicies. Analogous to a thermostat
that learns when it is too hot or too cold and sidjias appropriate. Double-loop learning,
as shown in Figure 3-1, occurs when error is deteahd corrected in ways that involve
the modification of an organisation’s underlyingms, policies and objectives. Tien Hua
(2000) believes double-loop learning advances tgarosation whereas single-loop
learning maintains the status quo or a means enkirtly with task oriented thinkers
(Flood and Romm, 1996).

Flood and Romm (1996) recognized three main typsmgle-loop learning: thehow’
(figure 3-2a); thewhat' (Figure 3-2b) and thewhy’ (Figure 3-2c).
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Figure 3-2 Flood and Romm’s (1996) Single-Loop Leaing

Are e Are we I5 rightness buttresse
A doing things right? AVAAN doing the rightmings? AN by rightiness or vice
Wersay

(a) (k) (c)

The first type of single loop learning (figure a)ates to process design and
organisational design. Subject areas include psabased approaches such as business
process re-engineering and quality management hasva range of design proposals
that create structural arrangements within whidtesses flow. By asking if we are

doing things right it is attempting to find dubwwe should do it.

The second type of single loop learning (figurestgbout process for debate.

The subject domain is some sort of interpretiveedastervention. Interpretive based
intervention is a reaction to the obsession witlifig structural solutions that preclude
the inter-subjective debate processes necessdgfite, for example, quality. By asking

are we doing the right things it is attemptingitalfoutwhatwe should do.

The third type of single loop learning reflectsamcern with power knowledge dynamics
(figure c). The subject domain is fairer practi€be reaction here is to the obsessive foci
of design based and debate based interventionsBgaif rightness buttressed by
mightiness, or mightiness buttressed by rightnieissattempting to find ouvhy we

should do it.
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3.1.2 Double-Loop Learning

Double-loop learning is based upon a ‘theory ofoaciperspective. An important aspect
of the theory is the distinction between an indivtls ‘espoused theory’ and their
‘theory in use’ (what they actually do); bringirfiese two into congruence is a primary
concern of double-loop learning (Mattia and Dhill@303). In their research, Kolb et al
(cited in Mabey and lles, 1994, p146), looked akasing and facilitating management
needs. They highlighted the importance of integealiearning. From the holistic
perspective, disagreement, conflict and differerasaeng people are the fuel that
energises the integrative learning process. Ard#937) questioned why employees are
reluctant to report to the top that one of the camyfs products is a “loser” stating this
inability to uncover errors and other unpleasauhs arises from faulty organisational

learning: an action which can be corrected by thicing double-loop learning.

Turner, Mavin and Minocha (2006) explored both'8teps’ and ‘dance’ of individual
learning through qualitative research and narratata from individual participants in the
organisation. Relating thetepswhere an individual is kept within the confinelsapjob
role and thedanceé where *fluidity and flexibility’ is applied enabling individual

progression.

Double-loop learning attempts to interplay the oesiof learning as expressed in Flood
and Romm’s single loop learning (1996) by askiae“we doing things right and are we
doing the right thingy Blackman, Connelly and Henderson (2004) add@sgiestions
about the legitimacy of knowledge created by tlaerieng organisation using double-loop
learning. Their research focused on a Popperiaroaph. Popperian’s model of different
ontological worlds include a notion of encoded ealiye knowledge that resembles the

notion of knowledge as an explicit stock availdolenembers of an organisation.
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3.1.2.1 Poppers Ontological Wrlds

According to Blackman, Connelly and Henderson (2@®zpper distinguishes between
three ontological worlds. This is shown in Tabl®8.3A/orld 1 consists of the physical
world of objects and states. World 2 is the worfidubject which consists of
consciousness, of subjective experiences and uaddisg. World 3 consist of objective
knowledge, knowledge which is independent of thevker.

Table 3-0 Popper’s Ontological Worlds. From Blackma, Connelly and Henderson

(2004).

Organisational elements

Example problem

World 1  Physical environment Tin mine
People Miners at the mine
Owners and managers at a remote site
World 2 Tacit knowledge Miner's experience - no tin present
Individual experiences Confusion in manager's minds over differences
Individual interpretations between the miner's accounts and the surveyor's
Questioning of differences report
Doubts Conflict between finance and operations
Organisational conflict management over whether or not to keep looking
for tin
Anxieties about differences between returns
promised to stockholders and likely returns
World 3 Shared mental models Surveyor's report saying tin is present

Routine actions and processes
manuals of best practise

Post project evaluation reports
Strategic plans

Software for automated systems
Knowledge databases
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Budgets

Costings for further exploration

Standard operating procedures (safety and
environmental) for closing depleted tin mines.



3.1.3 Triple-Loop Learning

Triple-loop learning involves learning how to ledoyreflecting on how we learn in the
first place. In this situation, participants wouédlect on how they think about the ‘rules’
not only on whether the rules should be changed(Lfhdated). According to Bast
(1999) Triple-Loop or transformational learning ahves transforming who we are by
creating a shift in our context or point of viewoal ourselves. Single, double and triple-

loop learning is shown in Figure 3-3.

Figure 3-3 Single, Double and Triple-Loop LearningFrom Bast (1999).
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Triple loop learning wants to establish toleraneeneen all three centres of single and
double loop learning and preserve the diversitydime It does this by consolidating the
three questions from the three loops: are we dibimgs right, and are we doing the right
things, and is rightness buttressed by mightinedgoa mightiness buttressed by
rightness. Triple loop learning is about increagimgfullness and deepness of learning
about the diversity of issues and dilemmas facéb(Fand Romm, 1996).
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3.2 Individual Learning

According to Gherardi and Nicolina (cited in Diesk&erthoin Antal, Child and Nonaka,
2003, p35) sociologists approach learning not aszesioing that takes place in the mind
but as something produced and reproduced in s@t&lons of individuals when they
participate in society. They further surmise thab\wledge is communicated and
institutionalised through:

= The community of practice based upon it

» The organisational subsystem where the commumii¢yacts with other
communities

» The organisation as a corporate actor that posséssg@ower to legitimise some
forms of expert knowledge and discredit others

» The inter-organisational network created by a systépractices and within
which they circulate, by imitation, diffusion, aahslation

» Varyingly institutionalized forms of knowledge repiuced by knowledge-
brokering organisations, such as training agencmssortia for certification, and
organisational consultants

» The institutional environment that creates the domts for the reproduction (or
change) of knowledge institutionalized into rulesl @aegulations or granted to
universities, natural research institutes, andlammstitutions authorized to

manage knowledge

Malhotra (1996) defines the learning organisatieaa ‘brganisation with an ingrained
philosophy for anticipating, reacting and resporglio change, complexity and
uncertainty. According to Sadler (cited in Dierkes, Berthdintal, Child and Nonaka,
2003, p415) organisations need to acquire and ktmwledge for employees to
leverage. According to Bhatt (2002) an organisaisoa problem-facing and problem-
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solving entity where learning in the organisation is signifidgraffected by the

complexity of tasks and the organisational envirentn

According to Ramperstad (2002) and Ghalib (20049rgianisation will gain an
advantage if workers can be innovative and mamagernmercialise knowledge more

quickly than the competition.

3.3 Knowledge Management within the Learning Organisabn

This thesis is concerned with the advancement oidedge management within a
learning organisation. Heath (2003) believes kndgdemanagement is more about the
organisational technical and cultural infrastruettiran it is aboutrfianaging

knowledgé Jones, Herschel and Moesel (2003) argue knovdeag be built up
exponentially by integrating the individual’s knaalge with the Shared organisational
memory. Drucker, relating to the progression and infloemf the knowledge worker
comments on there being fewer “subordinates” emdaw-level jobs. Smith and Rupp
(2002) looked into the challenge of managing knolgeeworkers and reported that
management’s recognition of the importance of peabkand family life is the most

important characteristic in a knowledge-based emvirent.

As knowledge increased, organisations restructukétliattening’ of management styles
occurred by eliminating layers of hierarchies (@ha&004). The focus was on
teamwork. Gieskes, Hyland and Magnusson (2002)eattyat the environment reflects
how people feel and that their feelings are dewedaprough shared perceptions of daily
practises.

Friedman (cited in Dierkes, Berthoin Antal, ChilddaNonaka, 2003, p398) stated by
definition, organisational learning is a procesa ttan be fully understood only at the
group or organisational level. The link betweenvidlal and organisational learning

appears to occupy a critical position in theoriesrganisational learning.
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Simons, Germans and Ruijters (2003) discuss howatimalists and business scientists
discovered learning at the workplace and orgamisatilearning, stating how the two
cannot exist without each other. lkehara (1993gsthow the spirit of the learning
organisation is founded on the learning procesk#seandividuals in the organisation,
although expresses concern about learning beingedas thendrather than theneans

to the learning organisation. Nonaka (1994) arghatlany organisation that
dynamically deals with a changing environment ougittonly to process information
efficiently but also to create information and kriegge.

Nonaka, Toyama and Konno (2000) state knowledgdsa&ontext to be created
contrary to the Cartesian view of knowledge whintphasises the absolute context-free

nature of knowledge.

Encompassing individual learning, the cognitivespective of organisational learning
takes on two approaches (Turner, Mavin and Mino2B86). The first views individual
learning as a model for organisational action, wheganisations are able to learn,
presuming that they have identical or at leastlameiapacities to those of humans. The
second approach proposes that organisational fgpimindividual learning in an
organisational context (Bhatt, 2002). Within thigeoach, theories present
organisational learning as more the sum of thenlagrof individual members of an
organisation and the role of organisational culter® raise the desire to learn in the

individual.

3.4 Building a Knowledge Management System

Clarke and Rollo (2001) argue knowledge generayetthid individual is only of
economic value when it ifnbodied in the organisational routines'hey further
comment companies tend to invest in informatiomtebtogy when they should invest in
social relationships. This is required to creakm@awledge transformation in the
company. Hedberg (cited in Despres and Chauvel),26#69) ascertains that modern

organisations often trade hierarchies for marketsraplace tightly coupled structures
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with more loosely coupled networks allowing sharesburces and competencies to

represent good customer value.

Knowledge transfer is nominally associated withghecess of moving useful
information from one individual to another pershadd and Ward, 2002). According to
Davenport, De long and Beers (1997) finding thespemwith the knowledge one needs,

and then successfully transferring it from one pert® another, are difficult processes.

3.5 The Learning Organisation

Choo (2001) stated that organisations use infoonati three arenas: sense-making,
knowledge creation and decision making. The basa bfSense-makin@ccording to
Weick (1993) is that reality is an ongoing accomsipinent that emerges from efforts to
create order and make retrospective sense of waleat® According to Patriotta (2003)
Sense-making is conceived of as a trajectory lgpiiom equivocal action-based
processes, unfolding in the work setting, towanead facts and epistemological closure.
Important to this research, Patriotta argued testent to the shop fldowas an attempt
to gain hands-on experience of empirical knowledgated phenomenon associated with
“real actors, concrete problems and everyday orgaiogal practices Weick (1993)
states sense-making emphasises that people trgke things rationally accountable to
themselves and others. Sense-making is how theidudil e.g. person, group and/or

organisation make sense of stimuli (Woodside anidditj 2003).

Knowledge creatings precipitated by a situation which identifiepgan the existing
knowledge of the organisation or the work groupctSknowledge gaps stand in the way
of solving technical or task-related problems, gessig a new product or service, or
taking advantage of an opportunity. In knowledgéding (Leonard-Barton, 1992) core
capabilities are created and enhanced through iexpatation and developing new

processes and tooling.
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Decision makings precipitated by a choice situation, an occasiomhich the

organisation is expected to select a course abmcti

According to Wang and Ahmed (2003) learning atdfganisational level was generated
through the combination of individual learning,imiag and development. Through
literature review Wang and Ahmed (2003) identifiee focuses of the concept of

organisational learning:

(1) Focus on Individual learning

Reagans, Argote and Brooks (2005) discuss how ipeaface typically increases as
organisations gain production experience and heartling curves” have been found in
many organisations in different industries. Theytfar state the ability of individuals to
use knowledge accumulated by their colleagues wmribe rate of knowledge transfer
within the organisation. Griggs (1985) discussebvidual learning in terms of
individuals with a high need for structure and widuals with a low need for structure.
Rainbird (2000) discussing how both intrinsic fastsuch as skills and qualifications,
and extrinsic factors such as job classificatiot potential for job progression must be
considered as they will impact on the individualistivation to learn. Cabrera, Collins
and Salgado (2006) suggested a sense of persanpktence and confidence may be a

requirement for a person to engage in knowledgbanges.

(2) Focus on process or system

According to Deng and Chaudhury (1992) learningsalace as a result of the dynamic
interaction between a system and its environmeiak beetter performance is expected to

evolve through the learning process. Unnikrishnair f2001) describes organisations as
“collective human systems capable of higher-ordectfans
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(3) Focus on culture or metaphor

Within the organisational learning literature, #hés a strong emphasis on the cultural
perspective of the learning organisation (WangAhohed, 2003). According to Berg
and Wilderom (2004) organisational culture forme ¢fue which holds the organisation
together and stimulates employees to commit t@thanisation and to perform.
Morrison, Brown and Smit (2006) state organisati@udture can be a dysfunctional
factor. Nonaka (2007) describes metaphor as andiste method of perception. It is a
way for individuals grounded in different conteatsd with different experiences to
understand something intuitively through the usemafginations and symbols without
the need for analysis or generalisation.

(4) Focus on knowledge management

From an economic perspective, in the knowledgedasenomy knowledge is becoming
the primary factor on which competitive advantaggts (Uit Beijerse, 1999). From a
company perspective companies today are facingriapiochallenges such as the need
to reduce time-to-market, the development and natuifing costs, or the management
of products with more and more technology (ChambretRey, Roy, Van Wegen,
Steele, 2003). Organisational learning and knowdadgnagement are two parallel-
developed concepts in the new economy and often tefeach other in their definitions
and practises (Wang and Ahmed, 2003). Gooijer (R6tiles knowledge management is
a radical innovation or change to an organisatiopsration. Suggesting it intervenes

with organisational culture.
(5) Focus on continuous improvement and incrementahnovation
Przysuski (2008) cited incremental process impray@sas the means by which firms

create or sustain their competitive advantage.2004) however discussed the

importance of a revolutionary rather than an in@etal approach to innovation. Dewar
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and Dutton (1986) believe the depth of organisati&nowledge should co-vary with the
adoption of radical innovations. Przysuski (2008)loted the luxury firms have in

engaging in expensive research which may leaddicabbreakthroughs.

3.6 Barriers to Learning

Gieskes, Hyland and Magnusson (2002) suggestsiesegamal learning is neither
automatic nor effortless. In the context of the tinakional company and how to
surmount inter-unit barriers, Barner-RasmussenBjarkman (2005) suggest inter-unit
communication is of significant importance and raogend joint training and
development programmes for employees. Miles, MPesrone and Edvinsson (1998)
view knowledge itself as a strategic level barsiting managers have traditionally been
comfortable with things which are easily measuned @ccountable. Knowledge
however, is not easily accounted for within tramhgl systems.

McCracken (2005) discusses the leadership roletendeed for line managers to have

requisite motivational skills to professionally goekrsonally develop their staff for the

good of the organisation.
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3.7 Knowledge Types

Economic globalisation has put pressure on orgaorsato speed their technological
innovation processes and to exploit the synerggtahgible assets (Perez-Bustamante,
1999). Market globalisation and market segmentatawe reinforced in organisations the
need to differentiate, to exploit the advantages/dd from the selective integration of

core competencies and to lever intangible assets.

According to Ordinez de Pablos (2006), the comipeténvironment provides a unique
opportunity to examine how organisational globaieais affecting knowledge transfer
and organisational learning in a globalised wo@ddinez de Pablos (2006) states every
foreign subsidiary provides some geographicallyjuaiknowledge which allows parent
to exploit opportunities that exist in local resoeiand/or markets, the competitive
advantage of trans-national organisation lies, goeat extent, in its ability to identify and
efficiently transfer strategic knowledge betweangéographically dispersed and diverse

locations.

Idiosyncratic Knowledge is not especially useful ¢éeeating customer value (Guns and
Valikangas, 1998). Idiosyncratic knowledge is ¢desed to be very unique, but of
limited strategic value. This is demonstrated iadpant 1 Figure 3-4. Within a
manufacturing context, idiosyncratic knowledgeatild be argued as this knowledge
type is not codified it could be a burden on theapany should employees with

idiosyncratic knowledge leave.
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Figure 3-4 Knowledge Value from Ordonez de Pablo006).
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An important task is identifying how a firm can @&ép potential value of this resource
while preserving its uniqueness. With the incregsieed of reducing costs many firms
have analysed the value of this form of idiosyricriahowledge. In some cases the
decision has been to disinvest. Managers must aroaer-investment in idiosyncratic
human capital but at the same time they must wac@mpetitiveness in the long run
(Ordonez De Pablos, 2004). The key factor to irgrgpthis form of knowledge is

linking it to other forms of knowledge as with retaal, organisational and technological
capital.

Quadrant 2 represents core knowledge. When knowledigighly valuable and unique it
provides strategic benefits which exceed the buradic costs associated with their
development and deployment. Organisations havaives to internally develop and
invest in human capital to maximise its value dreppotential and differentiating

characteristics.
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Quadrant 3 represents ancillary knowledge. Thasfarm of knowledge which is neither
useful for creating customer value nor is it pattcly specific to the firm (Ordonez de
Pablos, 2006). This form of knowledge is simply eyated as a result of activity of the

corporation.

Quadrant 4 represents compulsory knowledge. Thisbaa valuable resource however
it is not firm specific which means investment d&mns for this form of knowledge differ
from those forms in quadrant 3. Compulsory know&eignot specific to any particular
firm and employees are free, within certain limdssell their talents wherever they can

achieve the highest returns.

3.8 Harvesting and Exploiting Knowledge within theOrganisation

According to Heath (2003) knowledge managemenbbkas a ten year ‘buzzword’, yet
few successful knowledge management projects hase Written up in literature and
few organisations seem to claim strategic advaniage knowledge management. Heath
(2003) states knowledge management is not reatlytahe management of knowledge.
It is more properly concerned with the establishnoérappropriate policy, technical,
managerial and cultural infrastructures in whiclowtedge can be more effectively
created, shared and used. Rebernik and Sirec (P0OFpsed a typology of attributes
needed to create new knowledge and likened taoivl@dge to the iceberg: much of it

lies beneath the surface of the organisation.

Rebernik and Sirec (2007) further states the keyedof superior performance today is
the ability to change when the environment caltstfand to find the shifting sources of
advantage. The ability to create new and valuatdakihroughs offers companies an
unambiguous competitive advantage. Such an imperegguires a shift in the role of
management. It must be managed at individual aganisational level, as well as in the

social, cultural, economic and political contexthis is demonstrated in figure 3-5.
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LEARMIMGIUNLEARMIMNG

There has been a growing realisation that sucdasstinology flows in relation to
supporting technology transfer and sustainingra’§rcompetitive advantage depends on
the way knowledge is generated, articulated anceghaithin the organisation (Malik,
2004). Eisenhart (2001) stated knowledge gatherrwarvesting has a place in almost
any enterprise knowledge management strategy tas idéer a company must avoid the
“catastrophic error of beginning the harvesting prss before the company is culturally
ready for it. Taylor (2006) discusses exploiting the opportytd harvest knowledge
from frontline staff through vehicles such as festdbsessions and defining a
“knowledge champion”.

Figure 3-5 Organisational Learning from Rebernik ard Sirec (2007)
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At the individual level, researchers and writerséhalentified the difference between
explicit and tacit knowledge. Knowledge creatiomalves and combines different
sources of information (Rebernik and Sirec, 200 locus of knowledge can be found
internally within local boundaries, or externalhyaugh intra-firm collaboration (Becker
and Gassmann, 2006).
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On an environmental level companies face the amgdlef exchanging knowledge
among different agents (Rebernik and Sirec, 2007).

Gillingham and Roberts (2006) commented on the mapae of information systems
and the burden of responsibility software systemeehn the organisation. Heath (2003)
supported this adding databases set up by onefdidw organisation should be readily
accessible by another.

According to Gillingham and Roberts (2006) reinfxc¢he importance of three elements
of knowledge management: people, process and texhnd o ignore technology would
be to restrict knowledge sharing in the organisatidis approach supports the SECI
process (Nonaka, Toyama and Konno, 2000) wheralggation is about bringing people
together to share tacit knowledge and combinatibithvsorts and reconfigures existing

explicit knowledge.

3.8.1 Soft Aspects of Knowledge

Gillingham and Roberts (2006) state the role ofpte@ knowledge management is one
of the most important and complex elements to watk. The behaviour of people is
often influenced by their beliefs, different valua®d attitudes as well as the organisation
culture of the environment in which they work. r¢ghcing what people believe should
lead to changes in values, attitudes and ultimabedyway in which knowledge is shared.
Trying to get people to do things differently is 80 straight forward because people can
easily fall back on defensive routines (Argyris/I® Hwang (2003) believes that

unlearning is often as difficult as learning, iftmoore so.

According to Hwang (2003), managing knowledge ‘iskall, like financial acumen, and
managers who understand and develop it will doneicatmpetitivel; There is an
increasing recognition of the importance of knowle@cquisition and management for

Multinational Corporation success (Vance and Paik5). How to capture the expertise
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or experience, package them and make them avatiapleople in the organisation are

the challenges faced by the information revolution.

3.8.2 Hard aspects of knowledge

Knowledge needs to be distributed and shared thimutghe organisation before it can
be exploited at the organisation level (Bhatt, 200he interactions between
organisational technologies, techniques and pexgiehave a direct bearing on
knowledge distribution. For example organisatistalicture based on traditional
management minimises the interactions between tdopies, techniques and people.
This reduces the opportunities in knowledge diatidn. Similarly, knowledge
distribution through supervision and predetermiaeannels will minimise the
interactions and consequently reduce the oppoyttmiguestion the validity of the

transferred knowledge.

One of the main roles of information technologkimwledge management programmes
is to accelerate the speed of knowledge transféceeation (Carvalho, 2001). The
knowledge management tools are intended to helprtheesses of collecting and
organising the knowledge of groups of individua®ider to make this knowledge

available in a shared base.

Due to the largeness of the concept of knowledgestifitware for knowledge
management seems quite confusing. Technology veraterdeveloping different
implementations of the knowledge management coadefheir software products.
Carvalho (2001) suggested because of the varietyjaantity of knowledge
management tools available on the market, a typabagy be a valuable aid to

organisations that are looking for answers to $jpaceeds.
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Figure 3-6 Means of Converting Knowledge Using Infomation Systems. From
Carvalho (2001).

To Tacit To Explicit

Socialisation Externalisation
From Tacit knowledge maps groupware
knowledge portals warkflowe

knowledie based systems
knowledge portals

Internalisation Combination

From Explicit innovation suppart tools intranet
glactronic document management
business intelligence
campetitive intelligence
knowledge portals

Figure 3-6 represents the categories of knowledgeage ment software representing the
four knowledge conversion modes. Carvalho (20(dtesta wise selection of knowledge
management software requires a previous analysieajrganisation’s knowledge needs.
Among the considerations are in some organisafmmisstance, a low level of
socialisation may be the critical point; in othexdernalisation may need to be improved.
It is likely due to the natural progression of safte technology many organisations are
relying very heavily on knowledge management toblss could give organisations

potential for improvement at their fingertips.

Marwick (2001) also attempted to focus on the psees by which knowledge is

transformed between its tacit and explicit formiisTis demonstrated in Figure 3-7.
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Figure 3-7 Means of Converting Knowledge Using thindividual or the Team.
From Marwick (2001).

Tacit to Tacit Tacit to Explicit
Socialisation Externalisation
e.g team meetings e.g dialogue within team
Explicit to Tacit Explicit to Explicit
Internalisation Combination
eq. Learn fram a report eq email a report

As all the processes are important it seems likebwledge management solutions
should support all of them although the balancevbeh them in a particular organisation

will depend on the knowledge management strategg.us

3.9 Knowledge Management in Multinational Companies

According to Michailova and Nielsen (2006), a growbody of literature has suggested
that international businesses need to create ¢onslifor efficient knowledge sharing
between headquarters and subsidiaries as wellhaedre subsidiaries and themselves in
order to build competitive advantage both at honweabroad. Minbaeva, Pedersen,
Bjorkman, Fey and Park (2003) state it is the ghib create and transfer knowledge
internally which gives multinational companies anpetitive advantage. Martin and
Salomon (2003) say however, possession of a kngeledsed advantage does not by
itself guarantee that a firm will be able to exptbie sources of this advantage in foreign
operations. Rangan (1998) advises on the importahlo®king at multinationals from a
flexibility perspective relating to currency chasgeoncluding European, Japanese and
US multinational companies in the manufacturingustdy do operate flexibly. In the
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context of the geographic location of the primatg givolved in this research and the

influence exchange rate mechanism can have, tesredition holds relevance.

According to Coakes (2006) trans-national orgarmea have specific issues relating to
space and time, and increasingly relatingittuality in their working practices.
Technology in a trans-national will have the effetimediating the distribution of
economic activity and power between the variougiestof the organisation. Chung,
Gibbons and Schoch (2006) argued the nationaliti@multinational company
influences information management and managers geament practices used for
performance evaluation and control in the overseasidiary.
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Chapter 4 Research Methods

4.0 Research Themes

This research was conducted within a manufactdentjty of National Semiconductor
Corporation with the objective of understanding\kfezlge dynamics within and across
the organisation. In doing so the researcher loaltdtbw systems, policies and
procedures at the local manufacturing site supgrarthibit knowledge exchange, how or
if the Site supports knowledge management as aofvdging business and considered
the level of interaction between individuals andymyups within a knowledge

management context. Figure 4-0 presents an ovefi¢ghe research themes

Figure 4-0 Overview of Research Themes

Observed research question
Applicable to National Semiconductor

! ! !

Knowledge Management Organisational Leaming Individual Learning
Literature Survey Literature Survey Literature Survey

!

Identify themes to be
Investigated

l

Sub categorize themes

v ! v

Knowledge dynamics Systerns and infrastructure
Within professional and
Acrogs professional
groups

Inter company versus
Intra cornpany
knowledge

dynarmics

. ’

Data collection methods,
analysis

!

Assess the knowledge
Culture in the
organisation

'

Recommendations
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4.1 Revisiting the Research Problem

The following factors encompass the research strect

» The need to develop a knowledge management thearstiucture was assessed
through the literature survey phase, which showed important knowledge and
knowledge management activities were for remaigmmpetitive within a

multinational corporate setting.

» Through natural attrition or ever-demanding prodigt requirements,
semiconductor manufacturing, from a cost of martufacperspective, has
become leaner over time. As a result fewer pedmeesthe burden of sustaining a

knowledge led facility.

= When a reduction in force (RiF) takes place, tloare be an immediate impact on

performance which can take time to correct. Thidddsuggest:

» Explicit knowledge not acknowledged leaves the site
» Implicit knowledge not realised leaves the site;
» A combination of both.

= Some groups interact with one another more thaerstlit is possible groups with
a greater level of knowledge exchange are moretaféethan those working in

isolation, irrespective of how well they meet the@partmental goals.

* Investment in new technology and the rise of eqeipnautomation has moved
responsibility to engineer and operator disciplame compliance.

» The Corporation’s three manufacturing facilitieséaimilar organisational

structure but an internal competitive spirit existsvas deemed important to

understand how the manufacturing facilities comg@meknowledge dynamics
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and whether internal competition possibly stimudate stifled a knowledge-led

competitive advantage for the Company.

The following were considered as part of the redeprocess

Underlying Company and local Site goals and howélae measured,

identifying existing knowledge management initiav

» Senior staff at the local facility identified theed for better strategic
awareness in October 2003 and developed the coatafision into
Action’. This is shown in Figure 4-1. This procegss an attempt to marry
Corporate goals to an internal local vision or wief the world’ and

create an infrastructure which would support tlisson.

» In November 2006, Senior Staff worked with Corperah defining a
‘statement of values’. These included statementsooountability,
promoting innovation and creativity, acknowledgsuagial responsibility,
promoting involvement and teamwork and creating @eld/ering value to

customers. This is shown in Figure 4-2.

Cognisance of individuals or departments who stiovenhance performance
through collaboration or sharing of knowledge. Trinsy be despite a lack of
supporting infrastructure and whether the compahyawledges or recognises
such individuals or departments. It is possibleenario may exist whereby
individuals promote the flow of knowledge manageti®it it is not supported by

the organisation irrespective of their level of segs.
The understanding of the term ‘knowledge managenaadthow an individual or

group would readily know or accept the context baivthey do in knowledge

management terms.
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»= The level of compliance to processes and proceduess the organisation and
how this relates to generating, harnessing ancbéxm knowledge management

in the organisation.

Fig 4-1 National Semiconductor ‘Vision into Action’

The local site considered the “Corporate” strateggev and its own capabilities. By
adopting a balanced scorecard approach (KaplafNartdn, 1996) it was able to define
departmental goals. This research would investigepartmental knowledge sharing and

how well it could assimilate this and produce a petitive advantage for the local site.
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Fig 4-2 National Semiconductor (UK) LTD * Statementof Values'.

National
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4.2 Types of Research

Scientific research paradigms awvérall conceptual frameworks within which some
researchers work{Healy and Perry, 2000). Deshpande (1983) ardveembst

commonly accepted definition among students ofgsieibhy of science is that proposed
by Thomas Kuhn in his seminal book, The Structdr8aientific Revolutions (1962)
referring to a paradigm as a set of linked asswmptabout the world which is shared by
a community of scientists investigating that woAdcording to Hussey and Hussey
(1997) research design, data collection and prasentof results will reflect basic

beliefs about the world. There are two main redeperadigms or philosophies:
positivist and phenomenological. Alternative teffiorsthese research paradigms are
shown in table 4-0.

Table 4-0 Positivistic and Phenomenological Paradngs from Hussey and Hussey
(1997).

Positivistic paradigm Phenomenonological paradigm
CQuantitative Clualitative

Objectivist Subjectivist

Scientific Humanistic

Experimentalist Interpretivist

Traditionalist

4.2.1 Positivism

The positivist paradigm of exploring social realgybased on the philosophical ideas of
French philosopher August Comte, who emphasisedreéitson and reason as means of
understanding human behaviour (Dash, 2005). Acogrtti Comte (Dash, 2005) true
knowledge is based on experience of senses angecalntained by observation and
experiment. Positivistic thinkers adopt his sciegntnethod as a means of knowledge
generation. It has been criticised however folaitk of regard for the subjective states of
individuals (Dash, 2005).
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4.2.2 Phenomenology

Durgee (1985) contrasted a phenomenological apprmaa positivist approach and
stated the phenomenologist puts aside theoretipgcsitions and instead works from
scratch. Fischer (1979) stated a phenomenologogabach integrated the practitioner’s
sensitivity to the client. Churchill and Wertz (B)&oncluded phenomenology is a
means by which researchers examine presuppositi@wery day and scientific life.

4.3 Assumptions of the Main Paradigms
Creswell (cited in Hussey and Hussey, 1997, p4&ydron a number of other authors to
show the different assumptions of the two main g@ras. These are shown in table 4-1.

In this instance the positivistic paradigm is rederto as quantitative and

phenomenological as qualitative.
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Table 4-1 Assumptions of the Main Paradigms. Froniussey and Hussey (1997).

Assumption Question Cuantitative CGualitative
Reality is subjective
and multiple as seen

Reality is objective

What is the nature ;
and singular, apart

COntological

B - .
of reality’ frarm the researcher by participants in a
study
What is the Researcher is .
. : : Researcher interacts
. . relationship of the independent from . .
Epistomalogical : with that being
researcher to that that being
researched.
researched? researched
o What is the role of  |value-free and “alue laden and
Axiological . .
values? unbiased biased.
Formal. Based on Informal. Ewoling
. T T ey e — set deﬁnltmns: decisions. .
Rhetorical Impersonal voice. Personal vaice.
of research?
Use of accepted Use of accepted

gquantitative words,  |qualitative wards.

Inductive process.
Mutual simultaneous
shaping of factars.

Deductive process.
Cause and effect.

Static design-
categories isolated
befare study.

Ermerging design-
categories identified
during research
What is the process process.

Context free.
of research

Generalizations
leading to prediction,
explanation and
understanding.
Accurate and reliable
through validity and
reliahility

Methodological

Context bound.
Patterns, theories
developed for
understanding

Accurate and reliable
throuch verification
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4.4 Research Methodology

Cross, David, Baker Graham, Thralls (1996) statethodology fs a way of connecting
the research to the world; a way of supplying arfeavork for posing questions and
answering thefh Walker (1996) discussed the skill involved intetang a research
approach to a particular research problem, whereldping an innovative
methodological solutidhwas important. According to Hussey and Husse®{}9
methodology refers to the overall approach to &search process, from theory to data

analysis listing the main issues of methodology as:

=  Why you collected certain data
= What data you collected

= From where you collected it

= How you collected it

= How you will analyse it

4.5 Research Strategy

Research of this size or scope had never previdesin undertaken at any of the
Corporation’s manufacturing facilities. The locatility had undergone a significant
number of changes over the last decade and evea ‘taok from the brink” of closure
following a strategic decision reversal. It washas$ juncture the local management team
realised their destiny was in their own hands tglofocussing on the correct strategic
and tactical metrics and imperatives. From theareter’'s standpoint, the years which
followed the reversal of the closure decision, l@ghing a suitable management team
and implementing courses of action for sustainedllsite longevity would hopefully

provide the primary material for this researclwdis a general consensus at senior
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management level that the local site would contiougceive investment as long as it

demonstrated excellent cost, productivity and dqyadisults.

The consideration is on how the appropriate rebedaita is extracted, validated and
analysed. In order to gain access to this mattéreafollowing considerations were taken

into account before employing the appropriate netestrategies:

Functionally the structure of the local site carbbgken down into two main groups;

Operations and Support:

= Operations relates to the core manufacturing agtofithe site. This community
consists of a number of technical functional aesssh led by a senior engineering
or manufacturing manager who report to the opemnatdirector. It would be
important to understand the systems and procedvreh govern the
management of this group, how knowledge is shaiddneach functional area
and how readily it is shared between functionaligeoand the formality or

informality of this knowledge sharing.

= Support relates to the professional support gratipise Site. It includes Finance,
Human Resources (HR), Procurement, Informatione®yst(lS), Facilities and
Environmental Health and Safety (EHS). In term¢hefreporting structure to the
plant director, these groups are all stand-alorke gpecific responsibilities. It
would be important to understand how knowledgd&ad within each Support

group and the level of sharing across groups.

Specifically, the researcher would be examiningatbreditions under which knowledge is
shared such as: does it only happen when it isae@art of doing business? Does
evidence exist of unconditional knowledge sharie@aneans of individuals or groups
keeping each other up to date? Does evidenceaistlividuals or groups using the

power of knowledge and collaboration to enhancepaomg performance?

62



The research methodologies employed should be corelto providing the researcher
this level of detail.

4.6 Research Methodologies for Consideration

A number of research methods were considered

4.6.1 Surveys

A survey is a positivistic methodology. A sampléaken reflective of population size
and studied (Hussey and Hussey, 1997). Accordingtan (cited in Somekh and
Lewin, 2005, p215) having decided on the sampkenecessary to decide how to ask
the survey questions.

Questionnaires provide a way of gathering structamed unstructured data from
respondents in a standardised way. This can takitm of a structured interview or
completion by the respondent of a questionnaimaf@ccording to Sapsford and Jupp
(2006) closed questions specify a task and alscatinge of possible responses to it.
These questions are relatively unproblematic aptleeanalysis stage: the numbers can
be entered directly into a database. Open-endestiqne pose a question or specify a
‘task’ just as closed questions do, but the inforbtes the freedom to answer in his or

her own way rather than in terms of the researst@e-defined answer category.

Vinten (1995) has considered the pros and conpen eersus closed questions. Closed
questions find favour as they tend to be easibatalle and more cost effective with less
time and fewer skills needed to complete. Opentgqreshave the potential advantage of
“unearthing genuine attitudes and vié{ginten, 1995). Due to the average length of
service of the local site employee, the number afiagement changes and scope of
technological advances an “open question” appreashdeemed to be more appropriate
to gain the complete insight required to test #search hypothesis. A summary of pros
and cons adapted from Vinten (1995) is shown indsa#-2 and 4-3.
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Table 4-2 Advantaged and Disadvantages of Open QuEss. From Vinten (1995).

Open Questions

Advantages Disadvantages
Freedom and Spontaneity of the answers Tirne Consuming
Opportunity to probe In interviews: costly of interdewer time
LUseful for Testing Hypotheses about Coding: very costly and slow to process; may
ideas or awareness be unreliable

Dermand more effort from respondent

Table 4-3 Advantaged and Disadvantages of Closed @stions. From Vinten (1995).

Closed Questions

Advantages Disadvantages
Require little time Loss of spontaneous response
Mo extended writing Bias in answer categories
Low costs sometimes too crude
Easy to process May irritate respondents

hake group comparisons easy
Useful for testing specific hypotheses

Less interview training

4.6.2 Open ended Interviews
According to Cohen, Mannion and Morrison (2007)ititerview is a flexible tool for

data collection where data can be gathered on iwlsaid, how it is said and any relevant

“body language” observations. It also allows thelviewer to remain on a question or
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topic until satisfied they have the complete int&mee “picture”. A theme pertinent to
the research is “relationships”. An open-endedwuites methodology would allow the
researcher to gain detail on individual and depantial relationships and go through a

triangulation process once all interviews were cletep

4.6.3 Closed questions

The closed question interview technique was diszheds an option for this research

process due to the additional information the ogashed interviews would provide.

4.6.4 Design of Semi-structured interviews

Semi-structured interviewing is more flexible tretandardised methods such as the
structured interview or survey (ESDS, 2007). Altgbuhe interviewer in this technique
will have some established general topics for itigation, this method allows for the
exploration of emergent themes and ideas ratherrglging only on concepts and

questions defined in advance of the interview.

According to Caplow (1956) the principles of intewing most generally agreed on are:

» The interviewer should not interject his own atlgwor experiences into the
conversation or express value judgements

» The interview schedule should have the minimum remalb questions in the
simplest form adaptable to the problem

» The response which can be anticipated from a quesioften quite different
from the logical complement of the question

= Allinterview schedules and questions entail certaipredictable efforts

» The attitude of the interviewer toward the responiddould always be extremely
attentive and concentrated

»= The expert interviewer is much more than a recgrdievice. The interviewer

should pursue questioning to the point where noifsoggint ambiguities exist
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The design of the interview questions would beaaitto providing an appropriate
outcome. That is, a number of different profesdigmaups with different goals would be
part of the survey as would a number of profesdsoaeross a number of layers within
each group. To maintain the element of consisténeguld be important to design a
common set of interview questions which would beipent to the research hypothesis

but relevant to the interviewees work, observat@md understanding of the business.

The following process of what information the iniexv process would glean was
designed as a precursor to designing a list oftouresto be asked:

» The quantitative measure of the interviewees palsamgroup performance
» The qualitative measure of the interviewees pelsamgroup performance

= A précis of interviewees understanding of site arniance over this duration
= How knowledge is shared across the intervieweeaspgro

= How knowledge is shared between interviewees grangother groups

= To what extent is knowledge sharing is valued

» Understanding of knowledge systems within the oiggion

= Compliance to systems within the organisation

» Level of cross site knowledge exchange
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4.7 Ethical Issues

Interviews have an ethical dimension; they conaeterpersonal interaction and produce
information about the human condition (Cohen, Manidorrison, 2007). Richards and
Schwartz (2002) considered ethical issues whicearhen planning and carrying out

qualitative research and supplied two consideratagpropriate to this research:

» Misrepresentation

The analysis of qualitative data inevitably is ughced by the theoretical framework,
epistemological commitments, personal charactesisthd preconceptions of the
researcher. The interpretative nature of qualiéatesearch means that the published
results are only a version of ‘the truth’ and tladidity of the findings must be

judged in relation to the care with which the date analysed.

= Identification of the participants by self or others

If identification occurs, it potentially may leadl $erious harm such as prejudice or
reprisal to their participant or their wider soggabup. Interview transcripts contain
multiple clues to the person’s identity. Even afiestocols relating to confidentiality
are applied, quotations, speech mannerisms anéxdanty provide enough
information for participants to be identified byethselves or others, and is not

always easy to predict which data will lead to itferation.

According to Wax and Cassell (1981) theefceived powérof the researcher and
“control of the research settirigsan impact the quality of the research. To miegis
potential to constrain feedback from the interviewlee researcher reinforced impartiality

and ensured an interview environment conducivetmfrmal interview was available.
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Smythe and Murray (2000) suggested the professpaatice executed by interviewees

in their normal professional role would remain dgrresearch interviews.

4.8 Reliability

Reliability is concerned with the findings of thesearch. Under a phenomenological
paradigm the criterion of reliability may not bevgin so much status, or it may be
interpreted in a different way (Hussey and Hus489,7). In qualitative research
reliability can be regarded as the fit between vehedsearcher records as data and what
actually occurs in the natural setting which isigaiesearched (Cohen, Manion,
Morrison, 2007).

4.9 Validity and bias

Validity is the extent to which the research figBraccurately represent what is really
happening in the situation (Hussey, and Hussey/718lidity is a requirement for both
quantitative and qualitative/naturalistic resegi€bhen, Manion, Morrison, 2007). Parry
and Crossley (1950) stated researchers and so®atists describe validity as
‘predictiveaccuracy’ with some applying a broader term of dicgon of behaviour’.
Harvey and Myers (1995) deemed validity to benord for the standardisation of
quality across a particular interest group, a kegrsin the legitimacy of knowledge
practices.
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4.10 Scope of Pilot Study

To enhance the chances of a successful outcorhe gemi structured interviews a pilot
study was designed. According to Teijlingen and tHey (2001) pilot studies are a
crucial element of a good study design. Condudipgot study does not guarantee
success in the main study, but it does increaskkitlédnood. Pilot studies fulfil a range
of important functions and can provide valuableghts for other researchers.

For the semi-structured interview, an interviewsisting of a senior member of finance
staff was deemed appropriate for the coverage megiui he pilot Study would allow the
researcher to determine if the semi structuredvrge process was appropriate to

fulfilling the requirements above.

4.11 Pilot Study Introduction

As a means of giving the interviewee context ofréssearch an introduction was planned.

The power point presentation can be found in appehd

4.12 Case Studies

To fully test the research hypothesis, a case stpgyoach was considered to
complement the semi-structured interview methodpldtne semi-structured interviews
were an opportunity for the researcher to genetate based on a “one on one”
approach. Case study methodology would enablestearcher to expand the approach

by observing team work involving local site and LsBe employees.

Yin (1981) refers to the case study as an altareasisearch strategy likening it to an
experiment, history or a simulation. Darke, Shaankg@ Broadbent (1998) highlight
practical issues involved in undertaking a casdysais a rigorous and effective means of

research. Case studies while commonly used foratidmal purposes have been viewed
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in a less favourable light in terms of researclht{fPaand Appelbaum, 2003). According
to Cohen, Mannion and Morrison (2007) it is thedgtof an ‘instance in actioh
providing a ‘Unique example of real people in real situationgerschuren (2003) argued
the difficulty with case study is it is based ostady of a single object rather than a

complete methodological approach.

4.12.1 Types of Case Study

A number of case study types were considered ferésearch.

4.12.1.1 Exploratory (pilot)

Exploratory case studies condense the case stodggs: researchers may undertake
them before implementing a large-scale investigathere considerable uncertainty
exists about program operations, goals, and resxgoratory case studies help identify
questions, select measurement constructs, andageredasures; they also serve to
safeguard investment in larger studies.

The greatest pitfall in the exploratory study inxes premature conclusions: the findings
may seem convincing enough for inappropriate releasconclusions. Other pitfalls
include the tendency to extend the exploratory @hasd inadequate representation of
diversity.

4.12.1.2 Descriptive (narrative)
Case studies that present findings in a narratimadit are called narrative case studies.
This involves presenting the case study as evarda unfolding plot with actors and

actions.
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4.12.1.3 Explanatory

Explanatory case studies may be used for doingataueestigations. According to Tellis
(1997), explanatory cases are suitable for doingalsstudies. In very complex and

multivariate cases, the analysis can make usettdrpamatching techniques.

4.12.2 Triangulation

Soy (1997) stated case study research excelsmafitogi us to an understanding of a
complex issue or object and can extend experienadastrength to what is already
known through previous research. Hall and Rist @) 3®ate the importance of
triangulation relating it to athiree legged stotlreferring to the three legs in qualitative

research as interviewing, observation and docuuegilysis.

4.12.3 Six Steps to a Successful Case Study

Soy (1997) recommended six steps towards conduatBuccessful case study in
Research:

» Determine and define the research questions

» Select the cases and determine data gatheringnatybes techniques
» Prepare to collect the data

» Collect data in the field

» Evaluate and analyse the data

» Prepare the report
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Two case studies will be undertaken. The first cisdy would involve a project
between the local site and one of the U.S. sitee.SEcond case study would involve a
project between the local site and both U.S. sitas.first case study relates to a cost

project. The second case study relates to a teshprigject.

The following is how the research in this studyl aftempt to follow Soy’s six steps:

Step 1 Determine and Define the Research Question

The first case study was a benchmarking visit imvagj three senior members of one of
the U.S. sites visiting the local site for thregslaBoth sites have common spend goals.
The purpose of the benchmarking exercise was trméte if there were any “best in

class” approaches or improvement plans the sitelsl aare with each other.

The second case study was involved a cross-furadtioross-site team involving senior
technical members of staff from the three manufaogufacilities. The object of the team
was to provide a standardised technical continyald improvement roadmap which all

sites could adopt.
Step 2 Select the Cases and Determine Data Gathegiand Analysis techniques
Data gathering would include:
= Observe how the other sites share knowledge with ether and contrast this
with how the local site does likewise in the forfrtiee semi structured interview
output;

= Compare and contrast the interaction between gi®ks and the host site

employees.
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= review the conclusions and recommendations fronc#ise study exercises and
identify areas which would not have come abouhef tase study exercises had

had not taken place.

Step 3 Prepare to collect the data

Systematic organisation of data is important as sasdy research can generate a

large amount of data. The following would form thesis of data gathering:

= An overview of how site organisation charts diffeterms of numbers of
managers and professionals in each department

» Clearly define each spend and yield categoriegtodmpared and discussed.

» Understand the cost model for each spend categaoihaw the data is stored and
subsequently used. Understand the yield methodaogently employed by
each site

= Compare levels of tacit and explicit knowledge hegtw sites. A procedure found
at one site but no the other could be construedstaesuccessfully converting

tacit to explicit knowledge
Step 4 Collect Data in the Field
Data would be collected and stored comprehensamdlysystematically. All
presentations and emails would be stored electbnidll scheduled meetings

recorded. Shortly after the exercises are complatatbtes from local site

representatives will be collated and analysed.
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Step 5 Evaluate and Analyse the Data

All data will be examined to find linkages betwedbge research object and the

outcomes with reference to the original resear@stion. The case study method

provides an opportunity to triangulate data in otdestrengthen the research findings

and conclusions.

Step 6 Prepare the Report

The outcome of Case Study and the semi structatedview form the basis of the

analysis, discussions and recommendations in ctsaptand 9.

4.13 Employing Research Methods

A number of research methodologies were considdiiee following methods were

selected to best test the research hypothesisyefghences:

A pilot interview with a senior member of staff (fliegen and Hundley,
2001). I had a structure of how | would do the agsle formulated.
Interviewing someone who had a similar knowledgé&heforganisation as me
would help keep the process impartial and ensliquaktions were asked
from a researcher rather than senior manager startdpterviewing on
person would result in a limited view of the prazes

Semi-structured interviews with a cross-sectio®ité staff featuring open
ended questions (Caplow, 1956; Vinten, 1995). batered these as the most
effective method of gaining data required to thsthypothesis. It allowed me
to spend considerable time with each interviewseuising points and
rationale. Table 4-2 indicates the advantages &adidantages of open
questions.

Two Case Studies representing three Sites (T&B&7). This would allow me
to gather data on teams of engineers who ordinalyld not work closely

together and who normally operate competitivelyofeams working
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together for the first time may not be fully remetative of how cross Site
teams operate. Compiling case study data and gemsitered interview data
would minimise any impact this would have to thee@ch. Two case studies
over three sites can be considered limited in tevhseope.

» Interview of members of the Spend Case Study Teahivzeld Improvement

case study team (Vinten, 1995; Tellis, 1997)
Figure 4-3 diagrammatically shows research conataers, research scope and
contextualises research methods employed. All ap@ie levels of the local Site and of

the U.S. sites would be represented using theskotiet

Figure 4-3 Flow of Research and Methods Employed
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4.13 The Researcher’s Role

As a member of the Site’s senior staff consideraliad to be put into any influence or

bearing this may have on the research process.
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| had a discussion with individuals prior to thensastructured interview process. |
explained the background to my research, the patesgnsitivity of discussion points

and the importance of receiving information repnégtve of the individual’s

experiences. At this discussion | emphasised thveds$ a completely voluntary process
and anything said would remain confidential. Inca$es the interviewees stated they
were willing to go through the interview processl éime information provided would be
representative. In most cases | had worked withritegviewees for a number of years
covering many projects or problem solving issuebigh degree of two-way trust

already existed. Once the interview process waptaiad | sent each of the interviewees
a transcript of the interview. All comments quotedhe thesis were verbatim. To reduce
the potential for misinterpretation of how depanttsenteracted | used a ranking process
where | asked the interviewee to scored departmértactions from 0-10. This data was
not intended to produce statistically significaatadbut to be used as a judgement on an

individual’s opinion.

At the beginning of each of the case studies edtaty role as both senior manager and
researcher. Since both case studies were considensttimarking opportunities my dual
role was not deemed by the teams to be in conlfifideed, contributing as a researcher
allowed questions or observations from a diffecéntension to be included. | was
present during regular team updates on the Spedddien case study and used this
information in my research. Project methods arsl peactices employed by each site
are in the Company domain. Some business sengiterial was not included in the

research analysis.
Information used for the Yield Improvement casealgtis also documented. To negate

any effect of bias on representing how effectivetdtmms worked with each other |
interviewed a member of each team.
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Chapter 5 Data Gathering and Analysis

5.0 Data Gathering and Results Obtained

Data gathering activities comprised of an initiedgess of piloting the interview format
and questions to validate the research methodaadyto give a sense of the level of
response and reaction the initial questions wotitda. This would allow the questions

to be clarified and modified where appropriate befentering the full main study phase.

5.1 Pilot Study

According to Teijilingen and Hundley (2001) there aeverahdvantages of conducting
a pilot study. These include an indication if theerview process is not appropriate for
the research question, where protocols may noabe @r whether proposed interview
methods or instruments are not conducive to thegystuhand. Referring to
questionnaires, Hussey and Hussey (1997) commehbeing ‘essential that you pilot
or test your questionnaire as fully as possiblebetlistributing it. For the semi-
structured interview it was decided to conductrgarview with a senior member of the
organisation within an informal setting. This wagtincipally gain an appreciation of
the response the questions would invoke but toddsermine if the environment and the
interaction between the researcher and the int®e@envere conducive to eliciting

responses to the desired level.

5.2 Pilot Interview

By means of an over-head presentation (appenditké\jesearcher explained to the
interviewee the purpose of the pilot discussioa,akpected outcomes of the meeting and
the proposed next steps. The interviewer attenptéallow the principles set out by
Caplow (1956) as discussed in chapter 4. Approxatvo hours were set aside to

conduct the interview. The researcher took notesutih the course of the interview and
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read these back to the interviewee at the endeoptbcess. The researcher sought
clarification and further explanation where necegdaollowing the meeting, the
researcher typed the notes then sought agreenoemtlfie interviewee that these were a
direct reflection of the conversation and there magonfidential or sensitive

information included or inferred.

5.2.1Interview Questions, Responses and Analysis

Question 1: What metrics do you review to determing@erformance of the Site?

I look at Key Performance Indicators (KPI) sucltast, yield, cost of scrap, Profit
before Tax (PBT).

Question 2: What do these metrics tell you?

They tell us the direction we are heading in, hosvbalance our performance or how

effective we are at “spinning all plates at onegfinif one metric goes off, others are

likely to follow.

Question 3: How would you characterise the trend othese Key Performance

Indicators?

There has been a rapid improvement on most keypiPeahce Indicators with particular

changes over time:
1997/8 - There was an element of fear factor orqp@ode due to the decision to spin the

Site out. A vast improvement followed but it wag acomfortable time. If we didn’t
show the corresponding level of improvement the $ibuld not have survived.
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2000/1 The Site became a little complacent ongetiits reprieve. The sense of urgency
diminished and people had to be prompted to dg#hilt was a time when we did not

show our true level of ambition.

2002/3. We took control of our own destiny. We lmeeacompetitive and had self-belief.
Our attitude became one of ‘we have a right todre’has we were producing high
performance analogue products which were now afottleéront of the Company’s

strategy. In addition we helped the other sitesttgvtheir analogue capability.

Question 1-3 analysis:

From the discussion it was clear the company facosea set of high level hard metrics.
The interviewee understood these metrics and ifiirdependencies. This suggested
there was a reasonably high degree of knowledgénghar knowledge availability as the
metrics in question cut across many departmentan®the main study the Researcher
would now craft additional related primary or sedary questions in an attempt to
understand the awareness of Site metrics and vkedéknowledge each interviewee

had on all Site metrics.

The discussion led to the realisation there wertsof metrics’ such as a record of
morale, engagement or understanding of Site strafegpecific question relating to
such soft metrics would be added to the main ssedyi-structured interview questions.
The purpose of the question is to fathom othersareavhich the organisation is involved
and to establish the degree of knowledge sharitigesSite.

Breaking the performance of the site into threeasse life cycles was intriguing. From
the interviewee’s perspective there were particufimences during each of these cycles.
During this time the interviewee said the peopte sf the organisation over this time

was analogous to “watching a child grow up”, it veaslutionary rather than
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revolutionary. The local site was considered theafague expert”. By helping another
site develop their analogue expertise, the lotalasd the U.S. site engaged in a
collaborative venture, exchanging technical andesys knowledge. When asked if this
diminished the local site’s competitive advantabe,interviewee responded how it was
important to share knowledge and expertise if tteevganted to be an overall benefactor
when the company decided where to invest in sitesde otherwise would be to go
against Company strategy. Michailova and Neils@9@) discussed how a company’s
competitive advantage was strongly influenced leyathility to transfer knowledge

between international subsidiaries.

Question 4 How would you characterise department relationshipsvith respect to

performance over this time?

| would break it down into three time cycles:

1997/8. The biggest driver during this time wast.cbbe Site was not competitive
compared to the Company’s other manufacturing.slte®stablish a cost saving drive
the operations group needed the help of the fingnwap. There was an aspect of
operations not knowing how to set the direction &y enlisted the help of finance. A
business partner role was established but it wasm®of “share all knowledge together”
for the greater good. The finance group understbedusiness but there still appeared to
be reluctance by the operations group to accepribgp as part of the team. From a
learning organisation standpoint, finance was jugto make things happen rather than
waiting to be asked. Knowledge potential betweeth lgooups was not being realised to

the extent it could be.

2000/1: Operations and finance worked side by sidenot together. Operations were not
open to a different way of working and this cauaetegree of frustration. The groups
worked together to resolve financial related opena issues but this was situational.
The two groups did not leverage each other’s skflilowledge was only shared during

the times the groups had to work together.
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2002/3: Finance and operations “came out of thé temtatively at first. The modus
operandi had suddenly changed. The difference wasations changed the way it
wanted to do things and realised in full the patdmf the finance organisation. The
senior “protagonists” were like-minded. Equalitysaestablished. Operations and finance
group standards were very similar as was the natidvow to do business. Knowledge
sharing between the departments became prolificandnditional which resulted in a
vast improvement of key performance indicatorsablgthing the cross functional
productivity team was a good example of formal klealge sharing. The performance
effect rippled through both groups. The senior memlof the respective groups were
setting an example and the next level managerpenidssionals were now working side
by side. Formal systems, structures and policikgvied. It was important to embed this

way of doing business for the future.

Question 4 analysis:

The interviewee was able to identify site perforg®issues during the periods in
question to specifically relate to how departmewdse interacting with one another. The
interviewee held great stock in all departmentsfpdiere to “manage the business” and
was surprised a strong willingness to do this waggreeted with acceptance more
readily and widely. The impression was one of as@aeady to bolt the trap but it only
opened when the operations group was ready andtleeant was conditional.
Knowledge sharing was limited or even incidentdlldhe last phase of 2002/3 when a
change-in-state appeared to occur. Prevalent thouighis phase was a single
individual’s desire to exchange knowledge, buildrdrastructure across both
departments conducive to unconditional knowledgeis and to generate a model for

Success.

The formation of the productivity team was citechgeime example of cross functional
knowledge sharing. At the outset of 2002/3 peribd,finance group suggested
establishing a formal method of capturing and margagroductivity. By generating a

template it allowed the managers to decide on woaillsl be at the meetings and their
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responsibilities. Figure 5-0 depicts the produtyitemplate used to manage productivity

on a bi-weekly basis. Meetings were scheduleddlude all dayshift and shift work

personnel. The format of the meeting and its pigditts were crucial to meeting the

productivity objective. It was an all inclusive nieg with everyone “owning the issue”.

The following departments were represented ahtbetings:

Finance

The Site’s financial controller was the team leadbko provided the holistic view on
how to define and manage a productivity successemdtie controller calculated
and presented productivity data on a bi-weeklysa&he controller became the
natural leader of the process.

Training

Training direct labour to increase skills and flakiy was an essential part of the
productivity model. The team leader worked closeity the training manager to
ensure all proposed training was appropriate aneedatpe data to be used on a bi-
weekly basis. Knowledge in the context of what werevdoing and why was shared
with manufacturing technicians. Feedback from maaiufring technicians was
solicited. This has led to full involvement of méaxturing technicians in training
decisions. Inputs included agency worker trainstgp/start nature of training, no
time to bed-in training. Knowledge sharing grew anelw. It had to. Sharing this
knowledge with those involved brought everyone thi process. Previously there

was concern about the amount and effectivenesaiafrig.

Human Resources

Managing direct labour absence and dealing withleyege relations issues which
may arise should employees be asked to change slaft part of the responsibility of
the human resources department. The Site adogtexilzle agency worker
approach. As business increased or decreased ithigenof agency workers would

increase or decrease. Agency workers who had thasite level of knowledge and
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application which met the business model were cdegido permanent employees.
Taking the opportunity to ‘sense’ the temperaménhe permanent staff resulted in

the decision to not allow agency workers holidaysrahe summer period.

Business Planning

Business planning would provide visibility on tHeaage of business to allow
proactive decisions on direct labour requirementey would glean feedback on
holiday and training requirements and adjust agtivi line with personnel

requirements whilst simultaneously ensuring busivess supported.

Information Systems

The information systems group was not involvechatdutset but the team quickly
realised this was an important omission. The inguan of activity models and direct
labour management databases under the auspicesrdbanation systems group
proved to be a key factor in improving productivitihrough being a member of the
productivity team the Information Systems engineezge able to build an automated
holiday management database. This effectively exkthle process to take out the
“ask the manager and wait” element of the proddstiday teams were formed and
the automated system became the “manager”. Aimashaht it removed the
tension from holiday planning. Heath (2003) stedsthe importance of making
software data accessible to all. The automatedi&pkystem was available to all via

the internet which all employees have access to.

Operations

The operations group represented the direct lablement of the productivity
programme and executed actions agreed at the kiyvpeductivity meetings.
Operations were a central resource which boundythiag together demonstrating
the push and pull of information and knowledgeoPto establishing the productivity

team the operations group “wholly owned” the prdoity metric. Formally setting

83



support departments productivity responsibilitieswan attempt to improve

collaboration and knowledge sharing.

At the outset group responsibilities were not eoifhi articulated. There was an
assumption someone representing e.g. Human Redationld know when to step

forward and deal with Human Relations related isstreretrospect this may have caused
some confusion. Some departments appeared nobt when they should have taken
accountability for an action. Inherent leaders radty step forward and take control to

ensure process is successful.

Focus was on data driven improvement through goassadepartment team work with
clear direction setting by the productivity teanegRlar reviews would give team
members an opportunity to discuss progress anthessollective knowledge in the room
to make decisions appropriate to increasing Sieysstivity. The dynamics of the
meetings rapidly changed over time: apprehensiogrpssed to trust, involvement in all
aspects and questioning out-with normal areas pémrtise. The team leader ensured
continuity throughout by always attending meetindien on site; it was noted the
success of teamwork had failed in the past du®to pr erratic team leader attendance at

meetings.

The productivity team reported regularly at fithe Managing Director. Productivity
improvements were significant but initially tookn to materialise as the application of
knowledge took effect. For a period, reviews wite Managing Director were difficult
and there was a level of debate about achievingethdts. This however progressed to
pride in improvement then to total trust and netattion from the Managing Director at

all.
The method and resulting success was a first ®o6ite. As Figure 5-1 shows, the results

which followed were significant. Typically the Sikeas expected to generate a 5% year

on year improvement in productivity. At one stageductivity had increased 30% from
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the previous review point amounting to a savingdgtie Site of almost £4m per annum.
This supported the notion that pulling togetherass section of appropriate department
professionals in an environment where they caresimfmrmation and knowledge will

result in a bottom line improvement for the orgation.

The success of this information sharing was widebpgnised as demonstrated by the
further involvement of other areas - everyone wandebe included. In the case of
training, it will increase the level of tacit togicit exchange as suggested by Nonaka
(1994) as a training gap can only be closed byngskbmeone to comply with a written
down procedure or even generating a procedurénéofirtst time. It should give the
participants the opportunity to exchange “know hoBy ensuring all managers on all
shifts are represented it gives a platform to na@in& consistency of communication and
policy. This also encourages a similar method andegss to be used to address other

areas or issues.

The Site was able to make month-on-month improvésnan it was able to codify the
actions driven by the productivity meetings. Allmuéacturing process tools have the
same computer ‘front-end’ even although the tomtsriselves are significantly different
from one another. Users log on to the tools andl tiee and actions are recorded for
training purposes. The Productivity meeting is \@evas a holistic management system
which frequently coordinates and reviews all maotfang improvement actions.

The method and approach are easily understoodcmegi@d as a successful model
across the site due to the fact there have beesuradde, substantial improvements

which can be directly related to the productivitgetings.
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Figure 5-0 Productivity Template

Act Act Act Act Act Act Act Act Act Act
P1 P2 P3 P4 P5 P& P7W1_ PTW2 PIW3 PTWi

Full time heads

Total Agency Warkers
Shiftsharers - actual heads
Shiftsharers - Equivalent heads
Available heads

DL Heads charged to Projects
Heads not fully utilised
Mot trained to adeguate level
On restricted duties
Short term Absence - heads

Long term absence - heads

Unproductive Heads

Productive Heads
Equivalent hours

Huolidays - no.of shifts
Holidays - hours

Overtime for production - na. of shifts
Cvertime for production - hours
Cuertime for training - no. of shifts
Cuettirne for training - hours

Lunch
Total Productive Hours

Total on line calculated heads per shit
Mask Layers

Actual Productivity Metric

Productivity is the measure of units produced ges@n hour worked.

Units Produced
This was a manufacturing number of units producest the course of one week.

Person Hour Worked
This relates to the number of manufacturing tedangavailable over the course of that

week:
= QOvertime would counter productivity unless the sipitoduced fully compensated for

hours worked. Overtime plans would be discussédeabi-weekly meetings. On

occasion overtime may have been necessary to ctergdsential training.
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» Training experienced manufacturing technicians waalunter productivity but be a
valuable investment in future productivity througgwving a more highly skilled and
flexible workforce. If training new-hires, the firour weeks would be discounted

after which it would counter productivity.

= Sick absence would counter productivity throughly&ihg able to produce requisite
units due to people shortages. A small amountakhgiss absence would be factored
in as the norm.

» Holiday absence would counter productivity if toamy skills in a particular area
were to be allowed off. This could be further exhated if there was an element of
sick absence in these areas.

Through good collaboration, knowledge sharing amdraderstanding of what can impact
the bottom line, the productivity team worked velysely to produce month-on-month
productivity improvements as demonstrated in Fiditfe The team were able to closely
monitor business activity and reduce headcoungusitemporary headcount model when

the need arose. This is demonstrated in Figure 5-2.
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Figure 5-1 Productivity Trend over Time
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Figure 5-2 Reducing Headcount in line with Reductin in Activity
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Question 5: How would you describe knowledge shargnin your own department?

The department is strong on explicit knowledgeighiicant part of our work is written
down in either policies and procedures or modetsl is generate or analyse financial
data. We operate on a policy of rotating tasks alto give us flexibility. Everyone
has a working knowledge of everything and we doralyton the need to have key
individuals.

Tacit knowledge also exists. Tacit knowledge witthia organisation leads into the
sharing of explicit knowledge. The group will sh&rewledge with other groups and are

very comfortable for other groups to use this dat@rmal presentations.

Question 5: Analysis:

Within this department there appears to be dueisagoe of the definition of explicit
and tacit knowledge, what it means, the relativergjths and weaknesses in the
department or in individuals and how a strategyufthbe adopted to manage it. There

were two examples cited of particular note:

» Rotating tasks annually. This could be seen ag@ebuo some yet the group think it
important enough to maintain this policy

» The group train graduate professionals before sgritiem on permanent transfer to
Corporate headquarters. This prompts a continunoaw/ledge sharing theme in the
department

Individuals have their own areas of expertise. d@partment would not view their

policy of rotations as successful if they could dotwithout the individual for periods of

holidays or project assignments.
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The department also maintain and use “how to” damtation and flow charts. This
helps promote and encourage knowledge sharingtahd aame time ensures

consistency in application of policies and procegur

Question 6: How much do professionals in your depament comply with written

procedures? How do you think this compares to othedepartments?

There has to be full compliance due to the legdlaudit demands on producing balance
sheet, profit and loss and forecasting reportslielse compliance to specifications or
procedures varies depending on profession or jobtion. If | were to guess at the level
of compliance of engineers and manufacturing textans | would say engineers are the
least compliant with manufacturing techniciangtéelimore compliant. Engineers are
responsible for writing down their procedures bdbinot believe they always follow
them. They know of other ways of producing resudégely. Manufacturing technicians
should follow specifications. It is possible “custe@and-practise” is prevalent for those

who have been doing the job for some time.

Question 6 Analysis:

Smith (2001) and Bokeno (2002) discussed Argyrds &chon’s espoused theory and
theories in use. This department appears to bg dalnpliant by doing what they
espouse they do. The discussion about levels opliante can be central to tacit to
explicit knowledge transfer. The manager statefegsional levels are not always fully
compliant. The nature of engineering is to trankf@wledge from an engineer and
codify it into a specified procedure. If there greestions over level of compliance then it
could defeat the purpose of the whole exercisaaf to explicit knowledge exchange
through codified procedures. This would becomengportant part of the research
process. By asking questions on compliance andi@gsa representative cross section
of professionals were part of the interview procésallows potential improvement
recommendations to come from the research stueshyadtsuggested when employees

separated from the company, key performance imnlisatere impacted due to the levels

90



of tacit knowledge each individual has. Figure 5-3 trend of yield performance. The
area circled shows a deterioration in yield whiomcided with a number of employees
leaving the company. Further analysis showed therideation to be associated with very
experienced manufacturing technicians who did mex¥ipusly have any yield issues.
Investigation highlighted some of the equipment wjasrating with minor faults and the
previous manufacturing technicians found ways rotlngl Prior to leaving the Company
there was no precedence for them to share thisléxel of knowledge with their
replacement and the yield began to deteriorate tfEimel was not arrested until the tacit
knowledge phenomenon was realised and correctesl sipports the commentary made
by the manager about some areas not being fullyptant and does introduce an area of
risk to the organisation if there is a “custom-gmdetise” way of carrying out individual

tasks.

Figure 5-3 Yield Trend: Deterioration followed by Recovery
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Skapinker (1999) commented on how companies saamdfessues in the 1990s with
“de-layering” their organisations to make them krarisuddenly these companies lost

valuable “know how”. Figure 5-3 attests to thiseldubsequent length of time to recover
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the situation is dependent on how quickly the probtan be identified and replacement
skills or codified procedures put in place to cotthe problem. The common
denominator would appear to be lack of recognitibtacit skills. It would appear all
skills shouldtake the form of explicit, codified knowledge whican be easily
transferred. There does not appear to be provisioimansferring, or even recognising
tacit knowledge in the context of employee sepanati

Question 7 How would you describe the knowledge sharing betwaeyour
department and other departments (using a scale @10, where zero is knowledge
sharing is “non-existent” and ten is a very healthy'unconditional sharing”

platform?:

Department A 10
Department B
Department C
Department D

Department E

N O OO oo ©

Department F

| considered the level of knowledge within eachugrcstrength of leadership, ownership,
level of contribution to the bottom line, leveltofist, whether or not individuals accepted

knowledge sharing and if knowledge sharing didtexiss it a natural process?
A balance is evident across the Site now whereiqusly silos existed. There is a level

of equality between departments. If we can focusmroving “scores” across

departments then Site performance will improve.
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Question 7 Analysis:

The level of knowledge sharing appears to diffeoss departments. Question four
analysis discussed the formation of a successhdymtivity team. Some departments are
represented in the answer to question seven abfalepartments are not fully bought
into the knowledge transfer process then it woulghggest an opportunity exists to
introduce a process to help promote this and piaignimprove the performance of the
Site. McDermott and O’Dell (2001) commented on Hmst practice organisations could
easily describe how sharing knowledge contribudsusiness goals. If the range of
knowledge sharing across departments in the artswegrestion seven is indicative of
what the rest of the organisation believes th@navides an opportunity to recommend

actions which will improve the Site’s performance.

The broad range of answers given in question sé\@tg 2, suggest representatives from
all the departments involved should be interviewean attempt to establish knowledge

dynamics from a department level perspective.

5.2.2Summary of the Pilot Interview in the context of tte interviewee’s own

perspective:

» There is a focus on hard interdependent metride (fsials) with information on these

readily available.

» Each department has its own set of goals whichaltly tie up to Site goals. There
is a combination of tacit and explicit knowledgehin the department and a level of

rotating tasks to keep knowledge at the requisitell
= The interviewee characterises the performanceeo$itie in three separate phases

over the last decade and believes the level obpadnce relates to the degree of

mutual collaboration or knowledge sharing at tiaet In some cases knowledge
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exchanged between departments is elevated dusitisasional need but reverts back

to “norm” once the situation is resolved

At project level the interviewee cites a team whiels representatives from almost all
major departments on the Site. Creating this chasstional team has resulted in
increased collaboration on site and a significargrovement in productivity and

cost.

There is variation in the level of ‘mutual’ knowlgel exchange and collaboration
across departments with a view of improved perforreaf this level can be
increased.

There is variation in the level of compliance tdified systems across the Site which

may relate to job function.

There is an element of performance being impacteehwacit knowledge leaves the
organisation. The loss of tacit skills appearseaadplaced only when a consequent

issue arises, such as yield deterioration. Thees dot appear to be a “preventative”
means of replacing tacit skills. It is importanttasure tacit knowledge is not simply
replaced with more tacit based knowledge. This déetd to a repeat of the cycle

should a reduction in force happen again.

The level of knowledge exchange and informatiorrislgadmproved every time the
team met. Some representatives were cautious ar‘exgentful” about discussing
issues in their own areas. This abated as refsts@s began to value the success of
the team.
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5.3 Conclusions on Approach used for the Pilot Inteiew

The purpose of the pilot semi-structured intervieas to determine the level of
additional information which could be elicited fraach question asked. It would allow
the researcher to determine if there was potergialance in this additional information

pertinent to the study.

The interviewee very readily answered all questgmiag into considerable depth in
each one. The interviewee ably articulated respoimsthe context of knowledge
management in a knowledge-led organisation. Amgimtsnto the degrees of inter-
department and intra-department collaboration viieengand the impact this level of

collaboration has on performance.

The interviewee’s own department has a numberafepsionals each with their own
area of expertise. Cook and Brown (1999) arguedyawndividual in a group is not
expected to possess everything that is in the “lmddyowledge” of that group stating to
do so would likely béimpossible, unnecessary and perhaps even unddsitabo

avoid a situation of a knowledge gap should onthefexperts be unavailable, the
interviewee has tried to ensure the difference betwthe “collective knowledge” of the
group compared to “individual knowledge” is keptcésse as possible through skills

rotation, specified procedures and a high levelomhpliance to those procedures.

With particular experience in managing cross fuorai teams and designing data and
review methodologies, the interviewee shared allpbsitive and negative aspects of

working in a collaborative manner. Previous expereehad shown there were ways of
showing data in a particular way, but the undegyirend was not improving. This was

viewed as a data manipulation exercise.

To achieve a long term productive gain involved ptate transparency showing all

relevant data with no gaps. This made initial megtiwith the Site director
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uncomfortable. By building knowledge in each of Keg areas of productivity such as
headcount allocation, sick absence, training, awerand skills the interviewee was able
to identify gaps, assign a department head to neaaad devise a template to review on a
bi-weekly basis.

5.4Changes to Data Gathering Technique

The proposed interview list was changed based epitht discussion. The list was
changed to capture all relevant department heademify the level of knowledge
sharing and collaboration between departmentsiviet@ees consist of both managers
and individual contributors and were grouped byadgpent level as appropriate. This is

represented in Figure 5-4

Figure 5-4 Interview Groupings

Department Grouping Level Area of Expertise
hanager hWanufacturing Engineering
Manager Manufacturing Engineering
hanager Manufacturing Engineering
hanager Manufacturing Engineearing

Individual Contributor

Manufacturing Engineering

Clperations Individual Caontributor Manufacturing Engineearing
Individual Caontributor Manufacturing Engineering
Individual Contributor Manufacturing Engineering
hanager Manufacturing Production
Manager Manufacturing Production
hanager hanufacturing Production
hanager Finance
Finance _ Manager. F?nance
Individual Contributor Finance
Individual Cantributar Finance

Information Systems

Environment, Health and Safety Manager Environment Health and Safety Policy

hanager Crganisational Learning and Developrment
Hurman Resources hanager Organisational Learning and Development
Individual Contributor | Organisational Learning and Developrment
Business Planning _ Manager. Product F'Iann?ng and Process Mndel?ng
Individual Cantributor | Product Planning and Process Maodeling
Facilities Manager Building and Site Serices Management

Manager Infarmation Systems Engineering

Individual Contributor

Information Systems Engineering
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5.4 1 Sample Plans

There are seven functional groups at the Site. édeptatives of each of these groups

were included in the semi-structured interviews.

In the Operations group there is thirty five prefesal or technical staff of which ten are
managers. Seven of these managers were included gemi-structured interviews.
Four individual contributors in this group weredntiewed. The selection process was
skewed towards managers as they are responsildettorg goals, management

decisions and influencing cross department relatignrs.

In the Finance group there are five chartered agemts, two of which are managers.
Both managers and two chartered accountants welteded in the semi-structured

interviews.

In the Environmental, health and Safety group tlaeesthree professional staff of which
one is a manager. The manager was interviewedraefge semi-structured interview

process.

In the Human Resources group there is four prajessistaff of which one is a manager.
Two managers and one individual contributor weterinewed as part of the semi-

structured interview process.
In the Business Planning Group there is three psddaal staff of which one is a
manager. The manager and one other member of d@ grere interviewed as part of

the semi-structured interview process.

In the facilities group there is four professiosff of which one is a manager. The
manager was interviewed as part of the semi-streciierview process.
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In the Information Systems group there is five pssional staff of which one is a
manager. The manager and a member of the professiaff were interviewed as part of

the semi-structured interview process.

All but one manager has held their position foeast ten years. All but one individual

contributor has held their position for at leafien years. Due to the length of service
responses are expected to be accurate, thougahduih context of the questions being
asked.

The pilot interview did not highlight any concemsout the questions being asked, the
environment, note taking or the process of sentliagnterviewee a copy of the
transcript. These aspects therefore would remathamged.

5.4.2 Responses to Questions Posed:

Responses are grouped by ‘Dept Grouping’ as shoviingure 5-4. The format for each

response is as follows:

= Question asked
» Purpose of question
=  Summary of response by department grouping

= Selection of individual responses by departmentgjireg
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5.4.2.1 Question (1): Which metrics do you use teetermine performance of the site,

how readily available is information relating to these metrics?

Purpose of QuestionTo gain an understanding of what individuals lookétb
determine the performance level of the Site atlefrequired information was available
and accessible. At completion of the interview psxcit would be possible to determine
the relationship between knowledge management ged&als. For example using
different metrics could be a result of a lack dbimation sharing or using the same
metrics could imply there is information sharingla@mmon understanding.

Operations Group Summary of Question (1):

All operations staff interviewed responded witle gjbals or elements of these goals.
Individual responses were biased towards the iddalis job function. For example, a
yield engineer within the operations group woule ciost of scrap as one of their
metrics. This is part of the site goals and velscHjr to a yield engineer. A process
engineer within operations would cite cost of s¢kag may also include ‘process cpk'.
This is not directly a site goal but one an engive# work on to indirectly improve a

corresponding site goal.

All interviewees noted cost as a primary metri¢istpthis is what determines the Site’s
future.

Information relating to metrics was consideredeadadily available. Site goal metric
performance is published at a weekly managemergweAll functional groups hold

daily production meetings with updates on key rnegigrformance. Numerous databases
provide real time status on key metrics. There werexamples of interviewees having
to search for data to determine status of a keyienebard metric data is considered
readily shared by all.
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Operations examples of responses included:

= Cost

* Yield

= Daily activity

» Inventory balance
» Material cycle-time
» Products shipped

= Daily earnings

Finance Group Summary of Question (1)

Almost all Finance staff stated plant goals asntie¢rics used to determine performance

of the Site with particular emphasis on unit cpsbfit before tax and margin.

Information relating to metrics was considered eadadily available. Cost information
was provided through systems set up through tteée group. Information on other key
metrics was obtained mainly through weekly managemeviews or through direct
access to relevant database systems. Members fafidhee group frequently use the
same databases as the operations group to deterurneat status on particular key

metrics.

Finance examples of responses included:

» Profit Before Tax

= Cost

» Plant Goals

= Profit and Loss Performance
* Yield

= Cycle-time

= Cost of Scrap
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Environmental, Health and Safety (EHS) Group Summay of Question (1)

EHS responded with Plant Goals and other goaldfsptexrthe EHS group.

Information relating to metrics was consideredeadadily available. In the case of goals
specific to the EHS group, information is providatbugh a bespoke safety database
system. The EHS group provide regulatory bodieb vaguired information on

environmental, health and safety performance oSike

Environmental, Health and Safety examples of resges included:

» Safety Performance
= Plant Goals
= EHS Specific Goals

Planning Group Summary of Question (1)

Planning staff responded with Site Goals and ogoafs specific to the Planning group.
Information relating to metrics was consideredeadadily available. In the case of goals
specific to planning, the information is providéadugh database systems and outputs of

model simulations which the Planning group prowadea weekly basis.

Planning examples of responses included:

* Yield

= Cost

» Cycle-time
* Productivity

* Product shipped dates compared to target dates
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Human Relations (HR) Group Summary of Question (1)

HR staff responded with Site goals and other gspézific to HR such as turnover,
absence, grievances and discipline. Informaticattired to metrics was considered to be
readily available. In the case of information oaffsturnover, absence and grievances this
is provided through weekly reports generated byudiRg a dedicated database.

Human Relations examples of responses included:
= Site Goals
= Absence
= Employee turnover
= Grievances
» Training Performance

Information Systems(IS) Group Summary of Question (1)

The IS staff stated they spent time reviewing thiéygerformance of the site. They
believed this would help them decide on currentfaihare priorities.

Information systems examples of responses included:

= Sijte Goals

» Site Spend
= Daily Activity
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5.4.2.2 Question (2): Is there anything these mets do not tell us?

Purpose of Question:With the Site’s business goals determined throuwgdtysis of
question one, this question would help to iderdifgas of activity or responsibility which

may be influencing knowledge flows between depante

Operations Group Summary of Question (2):

Individually and collectively the information sugded there were two forms of metrics:
“hard” and “soft”. Data on hard metrics coveredjuestion one was easily available and
the names of departments and groups involved iergéing these metrics widely known.
Soft metrics were considered very important torinevees. Getting information on
them involved asking other employees or managefstring to department reports or

emails or attending meetings specific to theseiongetr

Operations examples of responses included:

» They do not tell us how we achieve metrics

» They do not tell us what other tasks people arekimgron

= They do not indicate overall efficiency dynamics

» They do not tell us about people aspirations oreeardevelopment

» They do not tell us about style of management @i@ree engagement

Finance Group Summary of Question (2):

Examples of responses included: they do not tefiave we managed to achieve our
metrics or the impact it had on our employees; theyot tell us the strength of our
management team or the wealth of talent availabthe site, for example, our maximum

potential as a manufacturing facility.
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Finance examples of responses included:

» They do not tell us about collaboration
» They do not tell us anything about departmentatroutions to goals
» They do not tell us about other work which is mitectly) goal specific

Environmental, Health and Safety Group Summary of Question (2):

Example of response included: they do not tellamuipeople performance and the plant
goals do not cover every department. Those interedecommented on the importance of
employee morale with respect to site safety andipian of a healthy working
environment. More accessibility to “soft” data wdilde considered an advantage.

Environmental, Health and Safety examples of resges included:

» There are so many aspects of our business thg&ale do not cover

» They do not tell us about individual or departmeffiort

» They do not tell us how our employees are feeling

Planning Group Summary of Question (2):
Examples of responses included: they do not tefiavg effective we are as an

organisation or what our leverage is versus ouergatl; they do not tell us how we

achieve the hard metrics.
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Planning examples of responses included:

» They do not indicate the level of communicatiorunegl between sites
» They do not tell us about levels of morale
» They do not indicate the amount of cross-grouprefémuired

» They do not tell us the story behind the metrics
Human Relations Group Summary of Question (2):
Examples of responses included: they do not tethesffectiveness of individuals,
where people contribute or how effective manager Bine HR group commented on the
opportunity to analyse “hard” and “soft” data pred as a means of understanding more
about the organisation.
Human Relations examples of responses included:

= They do not indicate the level of “feel good fattor

» They do not tell us about individual or group waoikd

»= They do not tell us about individual or group aéficcies

Information Systems Group Summary of Question (2):

Examples of responses included: they do not tefhesffectiveness of individuals,

where

Information Systems examples of responses included:

= They do not tell us how effective our systems ara day to day basis.

» They do not tell us how we achieve our metrics

» They do not tell us anything about how our peoptefeeling
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5.4.2.3 Question (3): How is knowledge shared withiyour department?

Purpose of QuestionTo gain an understanding of the level of knowledigaring and
the way knowledge is shared in the department. Wbidd generate an overall Site
perspective as well as a department and indivigeidpective which is a fundamental

requirement of understanding knowledge managentehesite.

Operations Group Summary of Question (3):

Accompanying commentary concluded engineers pratetangible rather than abstract
data. There was a preference for knowledge shdong through informal discussions at
other engineer’s desks and having unscheduled csati@ns, asking other engineers or

managers to join the discussion as appropriate.

Operations examples of responses included:

» Hard metric performance is shared at morning megtiand through formal reviews
such as engineering review boards, managementwdwi@ards and senior staff
meetings

» Most knowledge is shared through informal meansoat word of mouth. If
information becomes available we will codify itabgh adding it to a specification.
There is a lot of tacit knowledge exchange. Infdrkmawledge sharing is a frequent
occurrence. This could be a good thing as inforstering implies there is a desire
to have the information

» Through databases, systems and access to sigs specifications

= Knowledge sharing between manufacturing technicisugenerally verbal or tacit,
as is knowledge sharing between engineers and metouing technicians and

between different shifts in the organisation
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» There are a number of formal reviews attended byoas- section of the operations

group but these do not form a significant part mbkledge transfer

Finance Group Summary of Question (3):

Practices and procedures in finance appear vargtated. The department insists on
minimum post graduate professional qualificatioftgere is a high degree of enthusiasm
to work with other departments to share knowledgeta improve the Company’s
bottom line. An accountant “business partner” Egrsed to all departments. The
business partners are encouraged to get to know #imoperational aspect of their

assigned department.

Finance examples of responses included:

»= The group is strong on explicit, codified knowled@mcedures are documented and
accountants are compliant to these procedures

» Each accountant has an area of responsibility dreldnus is on them to bring others
up to a desired level of knowledge

» There is a specified procedure for anyone newtimdbusiness

» As a matter of course, tasks are rotated annually

» Through regular meetings and reviews
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Environmental, Health and Safety Group Summary of Question (3)

The EHS department have a proud history of helthedSite secure an exemplary safety
record with a responsible attitude towards ther@mvnent and employee wellbeing.
Sound environmental, health and safety performé&ncensidered a pre-requisite to
carrying out daily business duties. Most people alestrate good EHS practises and lead
by example. The EHS team believe they demonstadd gnowledge sharing practices

internal and external to their group.

Environmental Health and Safety examples of respeasncluded:

» Through formal staff meeting. Each member of stadfan area of expertise and
these meetings are used to update one another

= Through formal project meetings relating to regolgtrequirements or well being
programmes

» Through participating in local community initiatise

Planning Group Summary of Question (3):

Decisions on what products to make are made abcatgheadquarters. The planning
group is responsible for interpreting the planriagabase and making decisions based on
this. They are heavily reliant on systems. The gnork with manufacturing

engineering and production on equipment and resautilisation requirements.

Planning Examples of responses included:

» Knowledge is exchanged through informal discussamkthrough our systems

approach. The company has invested a great deaddified systems
» Through formal training and development. This bsiild flexibility
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Human Relations Group Summary of Question (3):

The HR department is responsible for employee dgweént, employee compensation
and benefits and employee training. Feedback stegjésere was good knowledge
sharing between HR and the other departments osutbject of training. The team were
beginning a programme of improved knowledge shasimgmployee development and

compensation and benefits.

Human Relations examples of responses included:

» Knowledge is exchanged at department meetingsr Rridoing a workshop, trial
runs are done and this is a good opportunity tcheaxge knowledge with colleagues

» Through cross referencing departmental knowleddke @iternal bodies such as
CIPD or government agencies

» Through feedback from disciplinary or grievance itags

» The training coordinator works very closely withmoéacturing managers, defining

training plans and working very closely with thaitrers and trainees

Information Systems Group Summary of Question (3):

The IS commented on the informal nature of knowdeslgaring in the group. They

believe the technology available could supporteatgr degree of knowledge sharing.
Information Systems examples of responses included:
» Through shared databases

» Through informal discussions

» Through discussions when preparing data reviews
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5.4.2.4 Question (4)How would you characterise performance of the sitever the

last decade. Where possible please explain your s&ms.

Purpose of QuestionTo get the interviewee’s perspective on performanas a
suitable period of timeé=rom a knowledge and collaboration context, theopse is to
understand relative successes or failures at icdalj department or site level with the
possibility of identifying particular examples.

Operations Group Summary of Question (4):

There was a broad consensus on Site performanoseThterviewed viewed the Site as
being particularly successful in its current stdiee Operations group believe they are
very good at delivering year on year improvemenk& organisation has evolved each
year. The group appear to put great stock into t@ark and cross department
knowledge sharing.

Operations examples of responses included:

» The Site is much more productive now, unit coshéaper, yield is higher. There is a
more direct focus on metrics. Maintaining the ssajuo was not an option. The
change to manufacturing was significant and dowpersonalities

» The Site is now run as a business. It is cost drifxeeviously we were a cost centre
and if we got money we spent it. Now we look at imoneh we really need to spend
and endeavour to spend less. It is a mindset amchdo management changes

= Metrics have improved year on year by applying veses and maintaining a
programme of continuous improvement. A manageristion has changed from
being precise to global. Managers have more acahility and a greater

understanding of the business now
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The Site has improved enormously over the timesogafy over the last three to four
years. We know what we want, why we want it andrame= technically advanced
than before

The improvement of the Site is down to a few kdlyiduals who are able to leverage
collaboration across departments and not allow thdspartments who do not
collaborate, impact performance

Engineers are encouraged to work together. In pneviyears silos existed but this is
no longer the case

Finance Group Summary of Question (4):

Those interviewed all believe the Site is perforgrént a very high level. They

emphasised strongly the reason as being the Iékeloovledge sharing and collaboration

between key departments.

Finance examples of responses included:

It has become better and better. The Site took mshieof costs which involved a
complete mindset change. Improvements were inctaehiart we achieved quantum
improvements on key initiatives such as cost agld yi
It can be broken down into three distinct periods
» 1997/1998 The Site was fighting for survival. Relaghips were about
getting the job done to ensure survival. Once tibevyas done,
relationships reverted back to previous states
» 2000/2001 The Site got its reprieve. Relationshgtsieen key
departments were distant. These departments waikledy side but not
together. Rate of improvement slowed
» 2003/4 The Site took control of its own destinpeltame competitive,
confident and had self belief. The turning poinswanen key departments
worked together to ‘run the business’. A new mazhesandi followed.

This set the example and others followed
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Environmental, Health and Safety Group Summary of Question (4):

The EHS department believe a successful manufagttacility is a safe facility. A
successful manufacturing facility is establishadtigh clear direction setting and
compliance to specified procedures. They acknovdddfge contribution of some
departments and identified other departments wbaldicross department boundaries to

improve knowledge sharing.

Environmental, Health and Safety examples of resges included:

» Itis much improved. It is a better organisationnnétaff are strong, some
exceptionally so. Individuals can make the diffeeen

= |tis important to build on infrastructure and sgsts to ensure continuous
improvement

= Department heads are articulating progress to ga@sy clearly. If there is an issue

they will state it, even if unchallenged. Previguslanagers would not act in this way

Planning Group Summary of Question (4):

The planning group believe performance over tineitrgproved due to clearer focus on

plant metrics and improved tool and automation bdipa
Planning examples of responses included:
» Performance wise it has improved from a ‘2’ to 8 There was an initial step, then

lengthy grind then next steps taken

* Investment in new tools has helped to deliver pcadity results
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Human Relations Group Summary of Question (4):

The HR department believe performance of the Sigmged for the better when the
Site’s senior staff team worked together on a reste8ite strategy. They believe this
helped to create the environment necessary to ixipéofull potential of the

organisation.

Human Relations examples of responses included:

» Itis a much smarter, leaner company. A leaner argation helps pull people
together

» The structure is conducive to success now. It was mlecade ago

» There is much more goal alignment between depatsmen

» It has evolved. Six years ago the senior stafa sttategy and with good
communication executed to this strategy. Thereaxammmon sense of ownership.
Everyone could, and would, contribute

» The performance difference has been significantiamdwn to management
structure and the subsequent focus on productigya result of this the site secured

important investment
Information Systems Group Summary of Question (4):
The IS group believe the Site has improved itsggarnce considerably over the last
decade. A stronger management team from a decadeittgopenness to risk taking
were considered the main reasons for the improvemen

Information Systems Group examples of responsesuded:

» A decade ago the company made commits it coulthaet. We are very good at

doing what we commit to now
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We accepted what we were given back then. Now wedmne flexibility to take
on processes or products which fit our local busgmodel

It began to change when manufacturing was re-orggohiat corporate level
Manufacturing became a more important functionhi@ Corporation and as a
result the local Site became more important

A decade ago we had a “victim” mentality, we webmttom of the heap”

It is possible to say what you think now. It waspassible in the past. Managers
are much more secure about their abilities now

114



5.4.2.5 Question (5): How would you quantify knowldge sharing between your
group and other groups and why? Ranking used was péhe Pilot Interview
question. Although not considered statistically sigificant the tables were used as a

guideline.

Purpose of QuestionTo gauge interaction both within and between depamts. The
level of interaction coupled with the explanatiovsuld give insight into areas where
there was successful knowledge sharing. This walsidl highlight areas where

knowledge sharing could be improved.

Operations Group Summary (Table) of Question (5):

The operations group felt Finance and the Inforom8ystems (IS) group supported
them extensively. The consensus was the Financatdegnt is always prepared to work
towards solutions to problems and share the regpbtysfor actions. The group
commented the IS department is very efficient Wiland Operations engineers forming
good working relationships. The Operations groupsatered procurement and HR

departments too “distant” and reluctant to sha@kadge.
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Operations examples of responses included:

» Finance together with manufacturing is value add&yglbeing collaborative and

sharing knowledge formally or informally means byatihs become easier and people
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are inclined to work like this. It is quid pro qubhis collaboration has impacted the
bottom line

The level of synergy happens by function. Soméaekhnips happen more naturally
than others. This encourages knowledge exchangelénthtely improves an aspect
of the business

I.S. is very customer focused. They are the prensiepport group and they realise
they are a support group. Groups which figure hyghlthe scoring tend to do so
because they realise what is required of them hag provide the level of service
required

Setting up specific meetings such as cost and ptivity brought everyone involved
closer together. Groups which score highly are galhethose involved in
collaborations or joint ventures. Those who do saire well tend to be at a distance
from the other parts of the organisation

Finance and manufacturing have the same end-gbtsagement in both areas is
very similar. This way of working has resulted mimprovement to the bottom line.
There is little contact with e.g.. HR and no ovprlH the level of collaboration and
knowledge exchange was to increase it would impsdegperformance

Groups who score highly are transparent with onethar and have more
interaction. They are generally groups who admittesir faults early on in their
relationship and worked to develop systems to impimusiness processes. Groups
who do not score well may be reluctant to sharé ikeues

Groups who score well tend to have a lot of knog#eadf how the Fab works and
employees in the groups have an appetite for krdgelsharing and collaboration.
They build an infrastructure to suit. There is gamhnection between these groups
and the engineers and technicians. Groups who dscare well take the ‘ivory
tower’ approach

[.S. and manufacturing score very highly if it ig@neer to engineer. Similarly
finance and manufacturing if it is engineer to asctant. However the score drops
when it comes to manufacturing technician suppsthere is less exposure.
Knowledge sharing occurs more at peer level
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Finance Group Summary (Table) of Question (5):

The Finance group cited the IS and Operations gragfeing very responsive, willing

to share information and willing to ask the Finageeup for help. The Finance group

commented the scoring for Procurement and HR gragssthey possibly did not realise

the benefit of cross group collaboration and dititherefore practice it.

15 hanufacturing | Facilities EHS Procurerment HR Planning
Finance interviewee 1 7 9 7 5} 5 5} )
Finance interviewee 2 10 9 7 B 5 2 3
Finance interviewee 3 9 9 B 4 7 4 4
Finance interviewee 4 9 8 B 7 4 4 6

Finance examples of responses included:

The level of knowledge sharing or collaboration tendown to how much an
individual is willing to get involved. There is gegt willingness for knowledge
sharing possibly in the 85:15 ratio

Engineers and accountants will work together ay th@ve complementary skills.
There is a great deal of overlap and both like nolerstand each others’ area of
expertise and how it fits the business

Groups will work together if they are of the rigtatlibre, accept responsibility,
have the right make-up and accept issues should$tgo wrong. Manufacturing
and finance have a strong relationship as they slzalikeminded, logical
approach and have a high level common methodolagyer scoring groups tend
to be ‘islands’ and can be reluctant to share thegues

Groups who score highly have a greater level ofildadge, stronger leadership
and drive. They take ownership. They impact theoboline. There is a mutual
trust and an initial ‘agree on how to do somethargl what to do’ becomes a

natural process

EHS Group Summary (Table) of Question (5):
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The EHS group were very complimentary about ther&tjmmns, Facilities and Finance
groups. The interviewee stated the EHS group werk ¢losely with these specific
groups and appreciated the amount of collaborammhknowledge sharing. The

interviewee thought the other groups did not adimoapractice knowledge sharing.

I3 Manufacturing | Facilities | Finance | Procurement HR Planning
EHS interviewee B 10 10 9 5 5 ]

Environmental, Health and Safety examples of resges included:

» |tis imperative EHS build good strong relationshipith departments. If this fails
to happen there could be issues implementing andtanaing important
environmental, health and safety projects

= Although all departments work safely, some prorsate working and employee

well being more than others
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Planning Group Summary (Table) of Question (5):

The planning group falls within the Operations arigation. For the purpose of this

research, commentary from the group was considerearthwhile exercise.

The planning group scored facilities and IS higlihen they could cite specific examples
of knowledge sharing and collaboration. The grooqmmmented on the lack of knowledge

sharing and collaboration from the ProcurementtdRdyroups.

1S EHS Facilities | Finance | Procurement HR
Planning interviewee 1 4 B 5 5} 4 2
Planning interviewse 2 2 7 9 g 3 4

Planning group examples of responses included:

= Relationships have generally improved althoughdssexist between some
departments to do with personal relationships

= Some groups are formal and structured. In somescagFoup can be too
structured which inhibits knowledge sharing

= Some groups are very good at what they do and samée docile

» IS and manufacturing do a very good job of conwgrtacit to explicit knowledge
through the use of systems and databases. Groupslavhot score highly tend

not to be visible to the rest of the organisation
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Human Relations Group Summary (Table) of QuestionX):

The HR group thought there was a reasonably cemsiktvel of knowledge sharing
across the organisation. They commented on thefiaddent nature” of the Operations
group and how this could be inhibiting knowledgarghy. They did comment however

sharing within such groups was much stronger tlmmwikedge sharing across groups.

15 Oiperations Facilities | Finance | Procurernent EHS Planning
HR interviewee 1 4 4 4 B B 5 8
HR interviewee 2 7 =) B 7 B 7 7
HR interviewee 3 9 a 7 g 4 B 7

Human Relations examples of responses included:

» Individuals within some groups should take morestimbuild relationships with
individuals in other groups. The opportunity tosimexists in the organisation

= Technical groups can build silos preventing deparitrto department
collaboration or knowledge sharing. Knowledge exad®within technical

groups is very good
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Information Systems Group Summary (Table) of Questin (5):

The IS group stated problems often highlighted aveere there was not good knowledge
sharing between departments. They said there voer@ gystems to support knowledge

sharing but further commented on the lack of knogkabout where these systems

reside.
HR Clperations Facilities | Finance | Procurement EHS Planning
IS interviewee 1 4 i} B B 2 1 8
IS interviewee 2 4 & B 7 7 B 5

Information Systems examples of responses included:

» Knowledge sharing between departments is predeteahby the working
relations between individuals in those departments

= Some groups believe knowledge is power and do ak¢ @mny attempt to share
information or knowledge

» Site performance is impacted because some groupstdgeek input from other
departments prior to deciding on policy changes

= Some people or departments believe they collabarén in fact they are just
answering the questions asked

» |tis clear to see the benefits of collaboratiod &nowledge sharing between

departments
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5.4.2.6 Question (6): How much value do you put azross group collaboration and

knowledge sharing?

Purpose of QuestionTo ascertain the interviewee’s attitude towardssmgroup

collaboration and knowledge sharing.

Operations Group Summary of Question (6):
A collaborative and knowledge sharing approachbie@s credited with the improved
performance of the site. Most interviewees offeggrdmples where cross group

knowledge sharing improved site metrics.

Operations examples of responses included:

= A great deal of value. Face to face discussionsraportant. In a previous
existence department silos were very evident ashtievented the site from
making the inroads it was capable of

= Cross group collaboration has resulted in the &itany given time being the
most productive, lowest cost highest yielding Fathe Corporation. Successful
cross collaboration ventures have resulted in a benof spin-offs with other
departments following suit and producing very dffecresults

= Cross group collaboration has allowed us to leveragills across the
organisation. Departments may have different fumgiand areas of expertise but
skills are not mutually exclusive. This has allowsdo run leaner and be more
competitive. It can create a certain amount of exje as there are very few
individuals dedicated to one task only

» |t has broken down barriers. Individuals in diffatelepartments get to know
each other well and this creates a positive energyhe Site

= Cross group collaboration promotes the ability ®siyn and implement systems

and reduce the dependency on individuals
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= Collaboration between groups must have happenedddo get the results we
have from 2004. Sometimes we do not acknowledapgrdhe advent of the new
collaborative approach was establishing a produtfimeeting. This moulded
everyone else

» Itis of significant value. Engineers are receptivenew knowledge and listening

to other experts presents this opportunity to gew knowledge

Finance Group Summary of Question (6):
The finance group recognise, and were able toudatie the benefits of, collaboration and
knowledge sharing. This group felt they had promdeowledge sharing and

collaboration to a great degree.

Finance examples of responses included:

» Itis a crucial business requirement as it addsueal

= It can highlight improvements which can lead tot@asings

= Itis beneficial to individuals as once they haangd the knowledge they are
able to make more valued contributions in discussio

» |tis of immense value. It promotes good workidgtienships and high levels of
trust

= |t can improve confidence as other departmentsyaskio do something which is
critically important to them or ask for advice orsabject which is not necessarily

my area of expertise
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Environmental, Health and Safety Group Summary of Question 6:

The EHS group recognise collaboration and knowlesthgeing as a prerequisite to
having a successful and safe working environmeme. ifiterviewee stated
environmental, health and safety requirements ahaegy rapidly and it takes a great

deal of collaboration and knowledge sharing to kesge with the changing regulations.
Environmental, Health and Safety examples of resges included:

» Itis an important part of the way business shdwddione

» For an EHS programme to be successful it requires»of individuals on site to

bring together the right level of expertise
» Individuals add thought processes. They providevative solutions to problems

Planning Group Summary of Question (6):

The Planning Group recognise the value of collaiimmand knowledge sharing but

stress the importance of the individual to rateuafcess.
Planning examples of responses included
= |tis of high value

» |tis also important to have the correct cross getdf people — self starters

» Having the correct mix of individuals can create tenes the value
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Human Relations Group Summary of Question (6):

The HR group cited collaboration and knowledge isigasis an important aspect of
current business requirements. The HR interviewappegared to understand the

importance of knowledge sharing and collaboration.

Human Relations examples of responses included

= |tis vitally important. We need to learn from eaather

= We cannot all be experts so need to get togethenace knowledge, bounce ideas
off one another to generate new ideas

= Promoting collaboration allows us to evolve polgend principles more

frequently and to get things done quicker

Information Systems Group Summary of Question (6):

The IS group understood knowledge sharing was fmeddal to the Site meeting its
performance objectives. They did not think it waskl of opportunity which prevented

knowledge sharing in come quarters.

Information Systems examples of responses included

= Itis of significant importance. It is a lot easiterdo it now than in the past.
Identifying issues is now considered constructive

* Not sharing knowledge would be working single disr@mally. We would not
progress

» Department heads should discuss knowledge shasragtapic in its own right
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5.4.2.7 Question (7): What value does the organisan put on cross group
collaboration/ knowledge sharing?

Purpose of QuestionTo determine if the Site supported the individuaigheir
collaboration or knowledge sharing endeavours anbgps also to determine if it was a
decision or a dictate.

Operations Group Summary of Question (7):

If individuals or departments worked on successéliaborative or knowledge sharing
activities, some recognised this as the Site suimgpcollaboration and knowledge
sharing. Some interviewees said the Site suppdinedhitial collaborative or knowledge
sharing efforts. Some interviewees questioneddbel lof support the Site, or senior
managers, placed on collaboration and knowledgenghstating it was individuals who
supported it.

Operations examples of responses included

» The Site does not encourage silos. All meetinggvavmost departments not just
the relevant departments. This was a huge change

= Senior staff set direction for the groups and ekpeass group collaboration to
come from this

= Not a great deal of value. It is about getting pbie done and not so much about
how the job is done

= A bigger organisation doesn’t necessarily takefbiaccount. An example is I.S.
Manufacturing has improved significantly due to thieoduction of systems. This
has created a burden for IS yet we do not recoghisiewas not considered. An
under resourced situation has occurred becausescgosup considerations
where not taken into account

= Department heads say all the right things but hdb believe the organisation

acknowledges the value of exchanging knowledge
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| do not see a big influence or drive coming framier staff. | believe it is more
down to individuals and we are too dependent as thi

| do not think the organisation recognises the ll@fehis

Finance Group Summary of Question (7):

The finance group question if the level of existaadiaboration and knowledge sharing at

the site is acknowledged by the Site. Interviewmaamented they were part of a series

of cross group knowledge sharing forums.

Finance examples of responses included

Departments are entities. They may not necessaalygnise the level of
collaboration or its impact. | met with a senior nager from another Site and
took him through one of our cross-department progrees. He introduced this at
his Site, acknowledging the power of collaboratibhere has been no such
acknowledgement in this Site

Senior management must view collaborative projastbeing successful. It is
possible the full degree of collaboration betweepattments is not recognised
The Strategic Business Planning Process involvesscdepartment and cross site
knowledge sharing and collaboration. All other pesses or initiatives rely on
individuals driving for a knowledge sharing andlablorative approach
Knowledge sharing and collaborative forums are hegig to become an
embedded part of the plant’s business processoBerEnages who endorse the
process have setup forums and are perseveringtiagtin. They are producing

results and other managers are beginning to recegthis method of operating
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EHS Group Summary of Question 7:

The EHS group cited collaborative and knowledgeisfgarojects, stating many senior
managers were now involved in these projects. mtexviewee thought however the Site
as a whole put more value in communication thagnigorsing collaboration and

knowledge sharing.

Environmental, Health and Safety examples of resges included

» The Site demonstrates communication exercisesisThat collaboration
» Recent reviews, such as the Capital Project Rekigeswhelped to promote
collaboration and creates another opportunity fensor management to recognise

the part it can play in the Site’s success

Planning Group Summary of Question (7):

The planning group thought there was more encounageto collaborate if the potential
for results was significant. The group argued timeag be a conflict between
collaboration and creativity.

Planning examples of responses included

» At department level it differs

» Departments that have moved on were the ones Whitlhhe greatest impact. Lower
scoring departments need to follow suit

» The organisation may be choosing to restrict callabion as it does not want to lose
creativity
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Human Relations Group Summary of Question (7):

The HR group believe collaboration to be a corgodaiven theme, whereby progress is
hampered by lack of time dedicated to creatingabaltation and knowledge sharing

forums.

Human Relations examples of responses included

= Collaboration is shaped by Corporate

» There is intent but not as it should be. Constsaentist such as finding time or
forums to improve collaboration and knowledge shari

» The organisation sees the results. They possibhotloealise how the result was
achieved. Corporate wide there are now more forkmawledge sharing initiatives

such as business and engineering mentoring

Information Systems Group Summary of Question (7):

The IS group stated the intent of organisationppsut was evident through the
behaviour of the Site managers. They further statgency to get an action done

prohibited good knowledge sharing.

Human Relations examples of responses included

» The organisation curtails knowledge sharing throadflowing conflicting
priorities

* In one respect it supports knowledge sharing intla@oit has not provided the
infrastructure to make it a way of doing business

» There are fewer defensively-minded managers iotganisation. This has

created an opportunity for them to be more open@oidborative
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5.4.2.8 Question (8)What level of compliance exists across the organitsan using
accountants, engineers and manufacturing technicianfor the comparisons?
Ranking used was per the Pilot Interview questionAlthough not considered

statistically significant the tables were used as guideline.

Purpose of Question:On the premise professional staff code instructam procedures
in the form of a specification which is then folled/to produce a given output, the
purpose of this question was to get an appreciatidghe degree of conformity to those

procedures.

Operations Group Summary (Table) of Question (8):

The Operations interviewees thought accountante w@mpliant to their systems
because of potential legal implications of incot@acounting. The interviewees believed
they had latitude on following engineering procexuas they had written them. Most
interviewees stated a large part of their job wedesign in automated systems which
would increase the likelihood of manufacturing t@ctan compliance, or shut a tool

down if the system detection an action which wascompliant.

hanufacturing
Accountants | Engineers technicians
Ciperations interviewes 1 e 7 7
Ciperations interiewes 2 9 7 7
Ciperations interiewes 3 8 B 7
Clperations interviewee 4 4 7 3]
Ciperations interviewes 5 9 7 4
Ciperations interviewese B B 4 B
Clperations interviewes 7 B 4 5
Diperations interviewee 8 9 ] 5
Clperations interviewes 9 9 7 =]
Operations intervieswes 10 9 7 b
Diperations interviewes 11 9 9 5
Ciperations interviewes 12 10 7 5
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Operations examples of responses included

= Accountants may be higher due to the level of anglthey experience. Engineers
always think there is a better way of doing thiegen if it is beyond the
specification

= A codified system is difficult to change — evenid changed engineers would not
necessarily follow it

» Engineers believe they need scope. Not everytlaindpe codified. The premise is
to ‘do the right thing’

» Engineers assume manufacturing technicians willa@otompliant. They build
automated systems to get round this

» Manufacturing technicians start at a high level wheey begin employment but
compliance reduces over time as they pick up hétuits more experienced
manufacturing technicians

» Manufacturing technician compliance can be dowtheacomplexity of the
written procedure or the tool they are operating

= Systems are not rigid enough. They allow peopthitdk or to make choices.
Some systems are locked out such that there isoaelyvay of carrying out a
specified procedure, others will allow non comptiarand scrap may follow

» If a new system is introduced it is difficult td gemeone who typically does not
have a high level of compliance to be fully conmglia

» Engineers prefer to be creative. They comply wighdpirit of the specification.
They have knowledge above the specification level

» Specifications are not updated in line with procesgrovements or changes
particularly when a new system is introduced remgthe need for manual
checks. There is a belief there are some instrastwhich if not followed are not
important but others are of critical importance rmbs followed. This results in
an onus on the manufacturing to make a decisiomutdeery instruction. This is

not feasible and will result in non compliance
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» What are the consequences of non-compliance? Griataccountants — can
lose CA qualification, court, fail audit, qualifiextcounts. Immediate for
engineers e.g. yield loss. If checked later an antant would be found out.

Unlikely an engineer would be found out unlessalisced at the time

Finance Group Summary (Table) of Question (8):

The Finance interviewees suggested if engineegistgss were audited to the same
degree as Finance systems it would increase tleé dé¢zompliance by engineers and
manufacturing technicians. They thought complidmg¢hese functions was high due to
the good quality of product shipped from the sie.interviewee suggested hiring
Charted Accountants ensured a high degree of cangdiwas demonstrated.

hanufacturing
Accountants | Engineers technicians
Finance interviewese 1 10 9 a
Finance interviewee 2 9 9 9
Finance intervieweae 3 10 G ki
Finance intervieweae 4 10 a a

Finance examples of responses included

» Rating engineers or manufacturing technicians isdabon the implications on the
product if procedures are not followed. It is irethbest interest to follow
specified procedures

» |tis easier to follow a finance procedure as SarbsOxley requirements have
resulted in documented procedures making it edsreain individual to cover for
a colleague should the need arise

» |tis possible the engineering groups do not remexisting specifications or
instructions when new ones are introduced. Thidccoause confusion and foster
non compliance
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EHS Group Summary (Table) of Question (8):

The EHS interviewee believed the finance groumfelid their procedures rigidly. The interview

suggested some engineers and manufacturing teahgsigiere very compliant whereas others

were not.
hanufacturing
Accountants | Engineers technicians
EHS interviewee 10 7 7

Environmental, Health and Safety examples of resges included

» There is a large degree of variation in compliaaceoss the engineering
population

» There is no metric covering compliance thereforeaotinuous improvement
programme exists to improve it

» The true yield impact of non compliance will notknewn. People will not state
they have caused a problem through non compliantésinot evident to others
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Planning Group Summary (Table) of Question (8):

The planning group interviewees believed accountaete very compliant to systems as
latitude would not be tolerated by the accountim@fgssion. The interviewees believed
manufacturing technicians followed the standarcdgetngineers. They believed

engineers had freedom to decide whether or not tollly compliant to systems and

procedures.
Manufacturing
Accountants | Engineers technicians
Planning interviewes 1 10 5 5
Planning interviewee 2 9 5 5

Planning examples of responses included

= Accountants score very highly as it is a histontbedded profession

= Cross group collaboration and formal reviews willoeurage engineers and
technicians to be more compliant

= We give engineers freedom. If the engineering scopeoves we are reducing or
removing variation. We do however value good ‘sdrkens’
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HR Group Summary (Table) of Question (8):

The HR group believed accountants were compliapt@ocedures because of their
professional code. They believed the level of coamgle demonstrated by manufacturing
technicians was greater than engineers due to¢leignplications of not following a
procedure correctly. The HR interviewees thougiatauld be very difficult to ensure
every procedure was without error. They also belieiv would be very difficult to

monitor every member of the manufacturing departroartheir compliance to these

procedures.
Manufacturing
Accountants | Engineers technicians
HR interviewee 1 10 B g
HF interviewse 2 10 7 9
HRE interviewee 3 ) 7 g

Human Relations examples of responses included

» There is an element of measure in the scoring.elsenot a strict management
review process of compliance

» Engineers do not always update specifications. Tifeym manufacturing
technicians of changes and trust they will carrgsid out even though by doing so
the manufacturing technician will not now be coraplito the specification

» There is a degree of engineers transferring betwggenps to build flexibility and
knowledge. This can result in specifications nandpeipdated

= Engineers know more than the specification and liflkeyto go beyond the

specification when working on their process
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Information Systems Group Summary (Table) of Questin (8):

The IS group stated engineer and manufacturingitelems compliance levels should be
high based on the level of automation in the facttira procedure was not being
followed the likelihood is factory automation wouddtect it and highlight the issues. The
IS group thought the level of compliance demonsttdity the accountant function was

higher than the other functions as they are gowvehyevery strict financial rules.

Manufacturing
Accountants | Engineers technicians
IS interviewee 1 8 7 7

IS interviewee 2 9 7 =]

Information System examples of responses included

» If engineers are not compliant it is because tleey they do not need to be

» The site is more quantitative than qualitative thiawas. Procedures are much
more automated with fewer manual interactions resglii

» The Finance community have fewer specificatiorisltow, increasing the

probability of full compliance
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5.5 Semi-Structured Interview Summary

The purpose of the semi-structured interviews wasstablish through research the

degree of knowledge management within the loca ISt

» Researching the degree of information shared
A very high degree of information across a numbetigciplines is shared
across the site. There has been a particular ensphragenerating automated

data as part of manufacturing technological advance

= Establishing how accessible this information is.
There is a vast amount of information collectedthhe right level of
knowledge this information is readily accessibléwhe exception of Site goals.

These are made very visible to the employees é&tadk.

»= The level of knowledge sharing within a department
Knowledge sharing across the Site is prolific vattalysis from the semi-
structured interviews indicating tacit exchangertiest common method. Some

departments are more cognisant of the impact oivledge sharing than others.

» The level of knowledge sharing between departments
Advocates of knowledge exchange in a departmeral @xsharing knowledge
between departments. This is the principal reasioibated to the significant

improvement in Site performance.

= How much an individual values knowledge sharing
Analysis from the semi-structured interviews indigcha strong desire to gain
knowledge at the site and it is highly valued.dme corners there is a feeling

too much information and knowledge exists. It islosomplicated.
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= How much the organisation supports knowledge shayin
The Site supports knowledge sharing through it®astrather than its words.
Through investment in automated systems it hasstedeheavily in the ability to

generate, harvest and exploit knowledge.

5.6 Conclusions

All departments demonstrated an acute knowled@itefmetrics. Of those interviewed
many stated Site metrics as the sole metrics redew included them with department
specific metrics. A number of interviewees thoud@partments were good at delivering
to metrics which could be quantified easily. On &ype relations, morale and
engagement, they were not able to articulate holivtlvey were performing. Many
assumed strong performance to Site metrics sughesieale was high and employees
were engaged with Company objectives. Some int@eas suggested devising suitable

employee-related metrics.

There was no evidence of intentional reluctandentawledge share by any individual.
All stated or suggested they worked in an indusatmch relied on knowledge sharing to
achieve its goals. Where appropriate, intervievek=ssribed the process of writing
company procedures as a means of codifying knowletligey stated this was a form of
converting tacit knowledge to explicit knowledgeh& asked about how compliant to
procedures different functions of the organisati@ne, the accounting function was
considered highly compliant to procedures. The meging and manufacturing
technician functions were considered less compliant
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The accounting function appears to command mugientsnd trust in its ability to
conform to procedures. Accounting procedures ajggeiar be a group focal point and
were thought to be meticulously followed and mairgd. Process specifications, which
relate to the engineer and manufacturing technitiaation, were thought not to be
entirely current and deviation from following thexocepted in some circumstances. It
was thought manufacturing technician compliance aviested by “custom and practice”
whereby the technician found process instructiamskersome and sought more
productive ways of carrying out the process routAkeethe writers of the process
specifications, the perception was engineers hadligtretion to choose whether or not

to follow their own specifications.

Every interviewee commented on how well the sits parforming now compared to a
decade ago. Most interviewees were able to gogreéat depth on what hathanged at
the Site. A common response was the level of aepartment knowledge sharing and

how particular individuals were responsible fomgiigant improvements at the site.

Departments who espoused knowledge sharing asfodwtir business process were
generally recognised by other departments as apgiatthis way. Statistically, the
departments can be separated into two groups: O@esaFinance, IS and Facilities

forming one group, EHS, Planning, Procurement aRddtming the other.

Figure 5-5 shows these groups are statisticalfemdint at the 95% confidence level. The
groups considered more receptive to knowledge sgpa&ould be considered more
operational and business oriented than the otloerpgt Although not part of this
research, the level of knowledge sharing exhidiedroup function could form part of
subsequent research. Interestingly, senior manatgrified as those who lead and drive
knowledge sharing, fall within the top two groupsTiable 5-1. It is possible those who
consider themselves as business drivers or leaddeystand the need for knowledge
sharing. Those who do not take part in or promat@\edge sharing could be

considered as playing a supporting role or foll@sarthose who do.
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Figure 5-5 Splitting Knowledge Sharing into Two Disinct Dept. Groupings

3
7.5 ol =— Fem
T et e
T
B.5
]
w6
[
5.5 E o
5 T
|
4.5 Hﬁ! T
g =
4 ]
1 : 2 Each Pair
Group Student's t
0.05

The organisation was generally considered as stippaf knowledge sharing as a
process. Most interviewees acknowledged some seraongers advocated and practised

knowledge sharing whilst some did not. They assediauccess with the former.
The pilot interview and subsequent semi-structuméztviews met the requirements of

the original research question objective. Furtheeniigustified the method used and

provided an excellent insight into knowledge shamnithin the Site.
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Chapter 6 Spend Reduction Case Study

6.0 The Case for a Case Study

As a multinational company, a particular pointrerest in this research is whether or
not the manufacturing sites within the corporatidrich are geographically dispersed,
collectively share knowledge to best leverage tiigobtential of the sites. The semi-
structured interviews gave the researcher the dppity to establish the value and
efficiency of internal knowledge sharing. Two casedies would be used to determine
cross-site knowledge sharing. Hoskin (1998) statex#® study is one of thengjor
vehicles of learning By taking part in two case studies across theghmanufacturing
sites the researcher would hope to generate inpietvwvould be reflective of all three
manufacturing sites’ attitude towards subsidiargubsidiary knowledge sharing.
Coupled with the semi-structured interview analysigs would allow the original
hypothesis to be tested.

6.1 Existing Spend Operating Model

The Company has set up a model of competing busun@ss across its manufacturing
sites. It is likely this is in the belief that imtel competition drives improved collective
performance. In the responses to the questionsapter five, almost all interviewees
mentioned hard metrics or Site goals as the indigzfthow the Site was performing.
Corporate headquarters used performance to harttriagets when comparing
manufacturing facilities’ performance. Regular conmigation with corporate
headquarters is not unusual. In their paper Ghpklaaine and Szulanski (1994)
comment that the headquarters represents thegstrajgex of the multinational
company. Ultimate responsibilities for strategicedtion, decision making, and overall
coordination rest with the headquarters. Effectommunication with each subsidiary is
a necessary condition for the headquarters totefédyg carry out these direction setting

and coordination tasks. Corporate headquartershenithree manufacturing sites operate
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across four different time zones. This normallytessin each of the manufacturing sites
having separate discussions with corporate heatiggalt is possible the inability to
have very regular inclusive discussions can ledtree individual entities in discussions

with corporate headquarters rather than a colleehanufacturing entity equivalent.

6.2 Case Study Purpose and Plan

For the first case study it was decided to do a sasdy with one of our U.S. sites. The
reason for this is the technology across both gteery similar and therefore would
remove the need to take other factors into accatien making observations or
completing the analysis. For example, the two mactufing sites involved in the case
study manufacture 150mm diameter silicon waferg dther manufacturing site
produces 200mm diameter silicon wafers. This hsigraficant bearing in how the Site is
run in terms of technical and non technical stafbtigh productivity and technological
gains. The second case study used for this resewicides representatives from the
200mm manufacturing site. A second case study was tb include the other

manufacturing site. This is captured in Chapter 7.

The U.S. and local site’s cost performance dateddily available to either site.
Following some significant differences in cost gandductivity metrics the operations
managers agreed a benchmarking visit would be agppte. The purpose of the
benchmarking visit would be to understand how exddhe sites approached Spend

analysis and improvement.
The decision was made to investigate operatioreidgmamely facilities spend

(infrastructure) and Fab spend (product generatidngh together account for a
significant percentage of total site spend.
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6.2.1 Facilities Spend

Facilities spend includes spend such as facilgersonnel salaries, utility costs for the
site, external contractor services and leasestandunning, servicing and maintenance
costs for in-house generated services such agalall, process cooling water, heating

and humidification.

6.2.2 Fab Spend

Fab spend includes Fab personnel salaries, sayvacid maintenance costs for
equipment required to process silicon wafers, corade costs for materials to process
silicon wafers and equipment and material requioedetermine if the process used is in
control.

6.3 Team Members

Three senior members of the U.S. site were seldotatie benchmarking visit. Prior to
the visit they collected data to use for comparidonng the visit. A number of senior
managers and engineers in the local site wererassig the exercise as shown in table
6-0 below.

Table 6-0 Benchmark Areas and Teams

.S Site Benchmark Areas Local Site
enior Facilities Engineer Facilities Manager
Facilities spend =eniar Facilities Engineer
=enior Accountant
Senior Process Engineer Process Engineering Managers

Fab Spend - materials | Senior Process Engineers
Seniar Accountant

Senior Equipment Engineer Equipment Manager

Fab spend - equipment |Senior equipment engineers
Senior Accountant
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6.4 Case Study Data Gathering

To enable an efficient and successful data gathend investigation exercise the case

study included:

» Facilities Spend
The researcher would interview a senior membeh@facilities team

= Fab Spend — Materials
The researcher would take part in a number of émelbmark meetings and
interview senior members of the process enginedeagm

» Fab Spend — Equipment
The researcher would interview a senior membeh@eguipment engineering
team.

= [nternal Notes

Local site participants would provide feedbackite tesearcher through
discussion, presentation and meetings and disaussi@anscripts.

6.5 Benchmarking Visit

The benchmarking visit provided the opportunity dactase study. Where appropriate,
data pertinent to the case study would be couplddaross referencing information from
the semi-structured interviews. This would allowemree of triangulation. Prior to the
visit the researcher identified a number of poimtgortant to the study within a

knowledge management context.

= Who should be involved in the visit
= An agreement on the outcome of the visit
» An opportunity to exchange tacit and explicit knedge

= An opportunity to gain an understanding of howttaaid explicit knowledge is
exchanged at the U.S. site

= How the researcher would capture notes, discussiodsonclusions of the
various meetings happening during the visit
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6.5.1Introductions and Agenda

The first action of the visit was for the operasiatirector to welcome all present and
confirming the reason for the visit and expectett@mes with a particular emphasis on a
knowledge sharing approach.

A representative from each site presented orgaomseaharts. This enabled the teams to
determine the similarity of reporting structurettbm terms of hierarchy and total
resources available. The local site’s manufactunragagers took particular note of their
counter-parts organisation with a view of havingtar discussions with the U.S. site’s
representatives on a more informal basis. If aainmiame for a given process area on
either side is known it allows the respective manag make direct calls to the individual
in question. This will allow engineers to gain kredge such as how their respective
area operates, compare formal embedded systenggepsmon existing projects and
discuss any new projects planned. A basic levkhofvledge sharing is seen as
beneficial — a simple exchange of names. It isnecessarily the volume of sharing or the
magnitude of what is being shared it is the inhevaiue to the recipient which appears

to be important. This point was re-iterated a nundbéimes during discussions.

The Sites’ organisational structures did not eyawciirror image one another but
everyone was of the opinion the structures werg sienilar and comparisons between
the two sites’ structures would be valid.

6.5.2 Benchmarking by Area

For ease of analysis the study has been brokenhatthree benchmark areas as
described on table 6-0, namely,

» Facilities Spend

» Fab Spend Materials
= Fab Spend Equipment
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The format of how the data was compiled is simalenoss each of the areas. The
following pages are written in the context of eatlthe sites explaining their cost

improvement process to allow comparisons and kriydesharing.

6.5.3 Methodologies

The teams had a discussion about methodologiesogatpht the sites and preferred tools
to use such as QOS charts, Pareto analysis, SeSketc. One of the points coming out
of the discussion was the U.S. site use formaktémwl analysis. They assemble what they
believe to be the appropriate group of expertsetdryolved in a project. The local site
are more individual centric where they rely on sfiepeople to establish a cross
functional team to address a specific topic.

The teams agreed to go through each of the sitethads in detail.

6.5.4 Methodology Employed at the U.S. Site

The U.S. site used a six sigma approach to cogtgavhe six sigma method was
invented by Motorola and has evolved over thetlastdecades (Motorola, undated). The
term ‘six sigma’ is often used as a scale for Iewél‘goodness’ or quality. Using this
scale, ‘Six Sigma’ equates to 3.4 defects per oilmmopportunities (DPMO).

Therefore, Six Sigma started as a defect reduefifamt in manufacturing and was then
applied to other business processes for the sarpegri As Six Sigma has evolved,
there has been less emphasis on the literal defiraf 3.4MDPO, or counting defects in
products and processes. Six Sigma is a businessvempent methodology which

focuses an organisation on:

» Understanding and managing customer requirements
= Aligning key business processes to achieve thapgrements
= Utilising rigorous data analysis to minimise vapatin those processes

= Driving rapid and sustainable improvement to bussngrocesses
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There are five process steps involved in the gimaimodel for process improvements.

These process steps are referred to as the DMAIi2imo

Define Opportunity (D)
Measure Performance (M)
Analyse Opportunity (A)
Improve Performance (1)

Control Performance (C)

6.5.4.1 Define Opportunity (D) on Fab Spend — Matéals

The U.S. site reviewed overall Spend and definedsaof opportunity, one of which was
chemicals costs. The team agreed the Six Sigmeoch@ths a good way of bringing the
right level of expertise together. This method vaoliélp to ensure an accurate spend
analysis was done. Part of this process was teatgdgorise the areas of opportunity to
help define the level of resource required to cautimprovement actions. The team

defined these as:

» ProceduresReview manufacturing procedures causing wassgeihding. An
example given was the amount of ultra pure wated wghilst tools were in
standby (not processing silicon wafers). A flownafter should be maintained to
prevent bacterial growth but when checked, therge avgreat degree of variation

across a number of tools.
Local Site InputThe local team cited the use of test silicon agssive. Test
silicon is used to ensure a process is in contrbklmilar to the wet-deck

example, there is great variation in how this iseltool to tool or group to group.

» Waste Identify various sources of waste such as leBlks.team’s greatest

observation of waste was when chemical or gasdsottere changed when there
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was material remaining in the bottle. An exampléeaks was vacuum leaks.
This would require the vacuum pumps to increaspuiub compensate requiring

additional electricity.

= Best Known Method®rocess settings or limits which increase mdteria
consumption. The teams agreed this was the categach would benefit most
from knowledge exchange across the Sites. It wallbdv a comparison of how
much material each site takes to generate the samber of silicon wafers.

» EquipmentWaste caused by inefficient or malfunctioningipquent. Both
teams had good examples of the gains achieveddsyisuing highly productive
equipment for older less efficient tools. It wasesgl to do a comparison and

analysis of equipment and efficiencies betweerSites.

6.5.4.2 Measure Performance (M) on Fab Spend — Matals

The U.S. site analysed chemical usage. They exauldimeir rationale for doing this. A
pareto chart plots values in descending order aciddes a line depicting the cumulative
total. An example of a pareto chart is shown inifigg6-0 below. The team indicated they
preferred this method as it highlighted the masaarof opportunity. The local site
agreed pareto analysis was a very effective méitrodioing this type of analysis adding
it was frequently used as a continuous improvertaoitat the local site. The teams
agreed using a common analysis methodology enalaliedcomparison between sites to

be more readily understood.
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Figure 6-0 Example Pareto Chart
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The pareto analysis showed of the forty two chelsigaed on Site to manufacture

silicon wafers, six contributed to fifty percenttbk total cost of chemicals.

6.5.4.3 Analyse Opportunity (A) on Fab Spend — Mat&ls

The team analysed each of the top six chemicalsim Based on a process recipe they
established the minimum amount of chemical whiatusthbe dispensed. An allowance

for reasonable variation was included. Anythingvaohemical dispensed plus tolerated

variation was deemed as waste or opportunity. Toegss followed is demonstrated

graphically in Figure 6-1.
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Figure 6-1 Consumable Usage Analysis
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The local site thought this was a very good wagr@dlysing data. It was unique and the

local site adopted it as a shared learning. Theud&on centred on how to best determine

Actual

Actual
Rate

the minimum quantity of material required in a pgses. The theoretical number is

typically based on what the process recipe dict#dditional material however is used.
For example test wafers, line purging, reworkindess The local site agreed to look at

the process recipe requirement, add a variatiewalhce and treat the remaining quantity

as opportunity.

All agreed this was an effective way of analysipgartunity. By standardising a

methodology it would expand the level of knowledgany given matter, within a site

and across sites
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6.5.4.4 Improve Performance (l) on Fab Spend — Matils

The team used the opportunity data generated ial{se’ to determine the cost saving
per chemical which could be achieved. An enginess assigned to develop an
improvement roadmap. The prerequisite was the eeginad to be knowledgeable in one
of the categories identified in ‘Define’

=  Procedures
=  Waste
=  Best known methods

= Equipment

The engineer was subsequently asked to develop@movement roadmap.

6.5.4.5 Control Performance (A) on Fab Spend — Matials

Control is implemented once the improvement plaaldeen put into place. This is to
ensure control is maintained. At this juncture ¢hemical improvement process had not
been completed.

6.5.5 Methodology Employed at the Local Site.

The local site established a finance group ledscfosctional Spend team. The site has a
number of formal cross-functional teams which hiaeen in existence for some time
including productivity and capital teams. The outplutthese teams is considered
complementary. When a major cost initiative is regfliit is normally a cross-section of
existing teams which is asked to take on the tnea According to the local site this is
the best way to leverage skills and to avoid lepgllays generating data and bringing

people up to speed if the initiative is urgent.@ynparison, the U.S site will respond to
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an initiative with a formal model such as Six Sigmhe local site pulls together a cross

functional team. Figure 6-2 depicts the local Siteross functional team layout

Figure 6-2 Local Site Cross-Functional Project Reew Layout
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6.5.6 Spend Reduction Team

The local site spend reduction team looked at ggahd. An example of their macro
analysis is shown below. The actual numbers areised. The team produced a pie chart
analysis to show the relative magnitudes of eaendgategory. For example in the pie
chart below, the payroll costs amount to thirtygesait (30%) of total plant spend. Raw

material amounts to five percent (5%). This is shanFigure 6-3.

Figure 6-3 Pie Chart Breakdown of Total Costs
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6.5.7 Cost Models

The local Site had an established cross-functiteaah to ensure good cost discipline.
Previous experiences had shown cost would risscii§ was not maintained in this area
of the business. Manufacturing managers worked fiviince to establish a cost model
for each of the consumables. The mantra needee ‘tasers of cost own cdst
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6.5.7.1 Predicted Cost

The team looked at all process technologies anchalhicals used in these technologies.
At the end of each time period in question thecgpdited chemical cost was calculated as
shown in Table 6-1. The table shows 89,900 litfeshemical A used to manufacture
8633 silicon wafers. Multiplying number of litreg bhemical cost per litre would
generate total anticipated cost for chemical AsTdiiemical in question was of relatively
low usage but high cost. The implication of thisast reduction would likely be more
feasible if a supply contract negotiation was exdanto. The alternative would be to
assign an engineer to design out the chemical.

Table 6-1 Chemical Cost Predictor

Mumber of Passes
Murmber of wafers | Chemical A Chemical B|Chernical C| Chemical D
Process A 2360 15 3 12 13
Process B 1240 4 2 12 2
Process C 233 0 5 3 4
Process D 300 2 7 4 2
Process E 1000 o G o 3
Process F 1000 7 1 2 2
Process G 2500 12 ] 1 1
Usage ah33 39900 19815 54599 42082

6.5.8 Improvement plans

A weekly spend review was established at the sitechemical usage was one of the
items on the agenda. The team leader looked atdb@ttegy and tactics as part of a

spend improvement roadmap:

» Review actual costs against predicted costs, defapertunity and an action plan
(QOS Chart) to show who was responsible for themactesources required and
date when impact of change would take effect.

= Define a strategic roadmap illustrating plans gmsicantly reduce cost through
e.g. more efficient tools. Following this a busimease was put together.
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Table 6-2 shows each action, the saving requireldi@ manager responsible for
updating the team on progress. To protect confidieinformation numbers below are

not in any way accurate.

Table 6-2 Assigning Savings Projects to the Managemnt Team

Existing Revized

Spend Savings Spend Chwenier
Operating supplies
haintenance supplies 1,000 a0 S950|Manager 1
Freight s00 30 g/0|Manager 2
General Operating 800 40 760 |Manager 3
Frecious metals 700 25 /S |Manager 4
Quartz BO0 g0 520|Manager 3
Test Wafers 500 120 380|Manager &
Chemicals 400 200 200(Manager 7
Fesist & Develop 300 150 150|Manager 8
Sases 200 100 100|Manager 9
Total 5,400 795 4,605

The nine projects were reviewed within the fivejpcbreviews as depicted in figure 6-2.
This ensured the entire management team involvedl @pend actions on site and

created an environment for knowledge sharing orsitiee

6.5.9 Capital Asset Reviews

When an action involved investment of new capitplipment the cost leader would
organise a capital review meeting. All capital regunents had to be specified and
justified. The purpose of the meeting was to engwegustification for this capital
equipment was pushed through the approval processudbsequently followed progress
of this equipment until it was commissioned intogction use. This is shown in table
6-3.
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Table 6-3 Capital Asset Review

Description :::T:]T::I_ Date Approved Budget [Receipts |[Labour (PO raised |PR raised |Balance

Capital Equipment A UKOS100 |18th July 2007 389,000 | 404 B96 - {15 ,696)
Capital Equipment B UKDOB106 |7th Sept 2007 9,700 7595 - 1,705
Capital Equipment C UKDOB107 |30th July 2007 55,300 | 51,498 - 3,502
Capital Equipment D UKDOB108 |23rd July 2007 850,000 | 216,376 | EB9R36 121,503 426599 | 399386

Due the inter-linkage between all spend meetingdhersite, as shown in figure 6-2,
some of the members of the capital review boardidvalneady be familiar with new
capital requests prior to them reaching the capgtakw board. With members of the
team already knowledgeable it added to the effayienf the team. All involved thought
this was a good demonstration of a knowledge itrinatire working.

6.5.10Facilities Representative Interview

For this part of the case study data gatheringotsseethe researcher interviewed a senior

member of the local site’s facilities team.

Question 1:How would you recount the benchmarking visit frofaeilities

perspective?

Summary of answer:

» The guest site got more from the visit than the bits. The guest site came
prepared with questions and requests. The lo@tssiponded to these by
showing appropriate data or demonstrating physigstems

= Without sufficient time for preparation, the locite did not ask for data in
advance and had a limited scope of questions tevh&i could be answered

» There were a number of ideas which could lead fravements

» A number of follow-up conference calls between bo#nufacturing sites have

taken place
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»= The local facilities team have not introduced aawmethods or adjusted current
practises based on the visit
» As far as the local team know, the U.S. site lmsniroduced any new methods

or adjusted current practices based on the visit

Question 2:How do you think the benchmark visit worked as awdedge sharing

exercise?

Summary of answer:

» |t was an effective means of encouraging open asatien. | believe discussions
were more open through these face to face medtiagsvideo or
teleconferencing

» The U.S. site commented on our adaptable and feerihgineering team. Their
feedback was the U.S. site had more areas of datiarc

» There appears to be more credibility when grougseoble share experiences

face to face
Question 3:What did you take from the benchmarking visit?
Summary of answer:
» The importance of collaboration. Although nothireglichanged from the visit
it was clear there could be a great potential beme€ollaborating
» The importance of preparation

» |t can be difficult to do comparisons across sitgsrameters are not

measured in the same way or costs not accounted floe same way
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6.5.11Fab Representative Interview

For this part of the case study data gatheringotsseethe researcher interviewed a senior

member of the local site’s equipment team.

Question 1:How did you become involved in the benchmark @isit

| got an email from my equivalent at the U.S. siteo supplied a list of topics he would
like to cover. These were:

= Systems. What we use to control day to day maintnacheduling and cost
predicting
» Organisation. Dayshift and shift technician coved gasks

= Comparison of cost and usage of maintenance parts

Question 2:What did you present to the benchmarking team?

| presented all worksheets and systems relatimgaiotenance scheduling. | also

presented cost models.

Question 3:What feedback did you get?

They thought our cost modelling was excellent aedewmpressed by the level of
interaction between operations and finance. | det af feedback about this. When we
hosted a visit from one of our assembly sites g&g our operations/finance model was

very impressive.

When we did comparisons of parts usage we fountliBesite used more parts in some

areas due to gaining an understanding from prewamld excursions. When | discussed
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with the tool expert he said he was very famili@hvhe yield excursions. He already put
preventative measures in. Interestingly he tookother site’s practise and modified it. |

do not believe this modification was shared with ¢ither site.

Question 4:What do you think the U.S. site took away from phesentation?

They took away a very good understanding of howdhbal site runs its maintenance
department in an efficient and cost effective wdy.understanding is their overall costs
are much higher, yet unit price for parts are ckedpsuspect between our systems and

efficient spending we have generated a lower cestt@nance model.

Question 5:Has there been any subsequent follow-up meetingsoussions?

There has been no follow up on this specific sulgébough we now have maintenance

technicians on secondment on other sites. Thelgedpéng to close some knowledge

gaps in those sites based on experience gainbd bidal site.

Question 6: What did you take from the benchmark visit?

As the host | believe it can be a bit of a burdemas not as well prepared as | could have

been. | think it is an effective means of sharingwledge but would prefer to go off-site

when hosting. This would allow us to concentrateranvisit rather than distracted with

other daily business however is in the formation@# relationships.
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6.5.12Finance Representative Interview

For this part of the case study data gatheringotsseethe researcher interviewed a senior

member of the finance team who was involved invik.

Question 1:How did you become involved in the benchmark @isit

The operations group informed me about the vigitsaid they would like me to
participate due to my knowledge of spend and obtterations and facilities business

models.

Question 2:What did you present to the benchmarking team?

| presented the model and assumptions data for@aeations and facilities line items
and the resulting spend profile for each of thesas | presented how we account for

each item of spend.

Question 3:What feedback did you get?

The U.S. team were very surprised at the levehoilkedge | had on technical
operational detail. They mentioned their finan@ameare not involved to this level of
detail in operational matters. They were also sseprat the financial acumen the
engineers possessed. | would say this site operatgglifferently from the U.S. site who
possibly do not realise the benefit of sharing kieolge across departments. It reminded

me of how the local site operated four or five geago.

Question 4:What do you think the U.S. site took away from phesentation?

| got the impression they were keen on the vistiras aspect of their Spend was much

greater than the local site’s equivalent spengaimn they satisfied themselves this was
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due to the different way the sites account for lsinfbpend items. | would imagine they

would consider replicating our control methodol@gyheir own site.

Question 5:Has there been any subsequent follow-up meetindsoussions?

There has been no follow up with finance but thexe been follow-up with the

operations groups.

Question 6: What did you take from the benchmark visit?

It helped to reinforce the model of collaboratiod&nowledge sharing at our site as
effective and possibly unique. When a site takee tio do comparisons they do not get
down to the full level of detail required to dailel for like analysis. There are still too

many assumptions.

6.6 Meeting Conclusions

Towards the end of the benchmarking visit the benahking team got together to
discuss the visit. An informal discussion took plachere everyone gave their views and

opinions of the meeting. These included:

= General Observations and Conclusions
» Chemical Spending Pareto Analysis

» U.S. and Local Site Comparison

» Local Site Saving Opportunities

» U.S. Site Savings Opportunities

» Local Site Forecasting and Analysis

» U.S. Site Forecasting and Analysis
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6.6.1General Observations and Conclusions

1. Both Sites have methods to calculate expecteddapgn
a. The local site has extensive spreadsheets foraaeh Results are
compiled manually.
b. The U.S site use spreadsheets to calculate standstsl Database
converts standard costs to expected spending.
2. The local site updates cost models regularly
a. Local site engineers and engineering managerda@selyg involved in
estimating spending.
b. U.S. models were prepared several years ago bggsangineers.
Updates are infrequent.
3. Both Sites review spending regularly.
a. The local Site holds weekly meetings with engingeranagers and the
Finance business partner to review spending.
b. U.S. engineers and managers meet once every fakswe review
spending.

4. Chemical spending patterns are similar for botbssitith exceptions noted.

The consensus of the team was the local site Imaaich more involved spend process.
The U.S. team commented on the effectiveness omémeifacturing and finance reliance
to the extent they were surprised at the levelnofildedge sharing and collaboration
between these groups. In addition to this theydtte local site method was much more
fluid with regular meetings taking place to ens8pend forecasts were based on current
knowledge and anticipated changes. In comparisenUtS. site established process
models a number of years ago with infrequent updatee nature of the semiconductor
business, productivity improvements and investmsuapgort regular updates to process
models.
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6.6.2Benchmark Team Recommendations

1. The U.S. site would benefit from
a. Involving engineering managers and process owmanstine
spending forecasts.
b. Simplifying input data and standards calculatiomess managers do
not know how standards are calculated).

c. Evaluate savings opportunities in noted proprietdmgmicals.

2. The local site would benefit from
a. Automating spending forecasts
b. Evaluate savings opportunities in proprietary cloatsi

The U.S team agreed to replicate the manufactdagice model used at the local site
across their own site. This was noted as the mgsbitant observation and
recommendation of the visit and all agreed this poiat more than justified the
benchmark trip. The Team agreed the benchmarlaliopred them to conclude the area

of chemical cost saving opportunities.

6.6.3Local Site Savings Opportunities

The Team generated a chemical cost comparison eetthe sites where forecasted
spend at the local site is significantly highentliae U.S. site.

The local team agreed to investigate the spendmpatf each of these chemicals. An
engineer and finance business partner would bgressito this task. Based on
knowledge gained from discussions over course@btdnchmarking study the team
agreed to do the investigation using the followimgcess:
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= Assign an engineer and finance business partribetmvestigation

= Assign a contact name in the U.S. for the engine@ccount to discuss
findings and observations

» Assess the spend model for each of the chemicals

= Compare process recipes across the Sites for thesaicals

» Trend empirical U.S and local site chemical usagkspend for each of the
chemicals

» Reconcile all data and present recommendatiortseetbénchmark team

6.6.4 U.S. Site Savings Opportunities

The Team generated a chemical cost comparison betthe sites where forecasted
spend at the U.S. site is significantly higher tianlocal site.

The U.S site agreed to investigate the spend patfezach of these chemicals. An
engineer and finance business partner would bgressito this task. Based on
knowledge gained from discussions over the lastdays the team agreed to do the
investigation using the following process:

= Assign an engineer and finance business partribetmvestigation

= Assign a contact name at the local site for thersey or account to discuss
findings and observations

» Assess the spend model for each of the chemicals

= Compare process recipes across the Sites for thesaicals

= Trend empirical U.S and local site chemical usagkspend for each of the
chemicals

» Reconcile all data and present recommendatiorsetbénchmark team
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The U.S. team would meet with the finance departraeneturn to their facility to
take them through the proposed Spend model metbggor his exercise would
provide a good opportunity to determine if the Id8e’s spend model methodology
could be replicated at the U.S. site.

6.7 Conclusions

The case study allowed important information teeleted and important
interactions to be observed in the meetings, inotyd

= Comparison of group and management structure
» Comparison of methodologies:
» Information systems, formal analysis tools
» Individual, group and management expectations atgadctions
= Reliance on cross-site communication
» Identification of best practice processes or praces|

= Establishing contact names for the future

Chapters 8 and 9 discuss the importance of thagrnmdtion.
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Chapter 7 Yield Improvement Case Study

7.0 Case Studying Involving Every Manufacturing Sig¢

This case study is written in the context of theesrcher being involved in the decision

to establish a cross-functional team. Cross funetiteams have proven to be very
effective at producing desired objectives as disedss part of the outcomes of the semi-
structured interviews. This is thought to be prathd on the basis team members have
the correct level of skills and knowledge and aehapropensity for collaboration and
knowledge sharing. The purpose of the internatior@ds-functional team was to
generate a team with expanded and collective krayeléo improve a common

manufacturing issue.

7.1 Establishing the Cross-Functional Team

During performance reviews with corporate headguait became apparent all
manufacturing sites could be sensitive to variatispecific semiconductor circuit
device parameters. In the vein of competitive sgine sites view each other’s data prior
to the reviews. A site always felt better if theietrics were ahead of the other sites. In
the spirit of collaboration and knowledge shariogvaver, the site directors agreed to

discuss some of these metrics together.

Performance to plant goals was discussed. Disaussiere very open without a hint of
any guarded discussions. The data generated shadixgtks had similar yield
sensitivities. It was agreed this should be tha &wdook at in greater detail. Subsequent

calls were arranged and from this a team was ategirte do the following:

» Generate and compare yield data across all Faioricsites
» |dentify root cause reasons for the majority old/iexcursions
= Compare root cause reasons across sites

= Establish and adopt best practise methods from steh
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The make—up of the teams was primarily governeteblynical ability, followed by
analytical skills. A discussion about knowledgersigor collaborative style was not
discussed in their own right. The managing direofayne of the sites agreed to take on
overall responsibility for the team and appointedeanber of his staff as team leader of
the cross-functional team. By sponsoring the tehmoprganisation through the managing

directors, was showing it supported knowledge sigari

The site’s managing directors worked with theirigestaff to decide on team members.
In the case of the local site two of the most kremlgkeable senior engineers were
selected. The director’s precursor was the engingsgected had to have significant
experience in yield, a vision of how to improvelglieonsistent with the sites strategic

roadmap and experience of previously successfgsdimctional teams.

Once the teams were established members of thes tiemk the time to generate and
analyse the data in preparation for a schedulddneallving the other sites. Issues
surrounding yield are multi-dimensional. Data woatdy be part of it. Aspects of

“why”, “how”, “who” and “when” had to be formulated~or example:

= Why?
It is generally accepted people do things for thght reasons”. Almost every
yield investigation has offered up mitigation. Cteagb discussed levels of
compliance. This appears to support the case twoerld be conflicting

instructions in process specifications which caul® yield deterioration.

= How?
A “fix” may have been introduced following a preusyield excursion which
was subsequently removed when a tool upgrade vhasisted. Carrying out

actions in the belief you are improving a procesy greate an issue. Evolving
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knowledge systems which cover all aspects and aafptins of change must be

considered.

» Who?
There is a multitude of people in a organisatiowbuld unwittingly create a
yield problem. This could be as a direct consegeden@n action (dropped a
silicon wafer) or an indirect consequence (engipegitoo much of an
expectation on a manufacturing technician to follbeomplicated procedure

because the tool was not performing as it should).

» When?
Ideally tools should run error free between scheduhaintenance. If they do not

then analysis may suggest reducing the time betseleeduled maintenance.

The cross functional teams would not be just asbating “hard” data. It had to share
experiences and culture and agree those areas tilegrpist did not know why a yield

occurrence happened.

The team had several conference calls, mainlysouds data. Over the course of a few
weeks they had all established the essence ofimipaicts yield and how they should
start to think about improving it. They decidedsthiould be a good time to hold a
conference together to discuss “face to face”. ddrecern was they would all have
enough data from their own sites to contribute tiisaussion which would lead to yield

improvement.
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7.2 Initial Meeting

The initial meeting was considered very informas.iBwas a scheduled week long
conference the team leader suggested they takddimeve informal discussions to
familiarise themselves with one another. All wen@Wn to each other but most had met

just briefly prior to the conference.

Spending the first few hours getting to know eveeyappeared to work very well.
Discussions were very open and frank. The engineers able to give their own
thoughts on how their own sites were doing and {hetiception of the other sites. Not
only did this help with knowledge exchange but kdlpo build trust between engineers:
there did not appear to be any reluctance to shéyenation. If a question was asked it
was answered openly and honestly. It was noted katge sharing between engineers
from two subsidiaries was similar to knowledge stbetween engineers in the local

site.

The team moved into a semi-formal discussion. ouad table format with overhead
facility to present and explain data, each of itesggave a high level account of yield

over the last twelve months. The objective of & round of discussions was to:

» Understand each sites’ yield performance
» Note yield issues unique to any one site

* Note yield issues common across one or more sites

This rationale suggested to technically bring eweeyup to date with each other’s yield
performance and to make some initial observatinttspotential common issues.
Although not mooted at the time, the thought wasé issue was common across all

sites they would make this issue the main pridotythe conference.
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7.3 Outcome of Data Analysis Session

In recounting the data from the first round of yield presentations, one of the engineers
commentedwWe all have similar issues to varying degrees batliiggest resource drain
we all seem to have is getting into lengthy yieicestigations. If something fails at the
tool stage and is obvious we can easily address it fails at the test stage not only is

it expensive, we then have to investigate and s@rmhat may have happened

This was considered a significant cross-site le@ynThe team was formed to improve
yield, but quickly realised yield and subsequerst @b yield could be improved if they
could increase the number of failed products detkat the causal operation. This gave
the team reason to feel good very earlyAsmone of the engineers commentetijs’

project is about detection, not just about yield

Figure 7-1 demonstrates a typical process of matwia Silicon wafers receive a
number of processes to build up the integrateditirchese are termed process one to
eleven in the diagram. Cost of manufacture increasth each process step. To ensure

physical and electrical quality a number of insfecand testing steps are included.

Figure 7-1 Sequential Process Steps

Start Pracess 1 A
Process 2
Inspection
Process 3
Process 4
Process 5 Improve yield

Process b Improwe cost of scrap
Inspection
Process 7
Process 8
Frocess 9
Process 10
Process 11
Inspection
Completed Wafer |Test Step
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= If the cost of manufacture is £5 per process inagthspection and testing steps
then total cost of manufacture per silicon wafeuldldoe £5x15 process steps or

£75. If a wafer is scrapped after the test stagests the company £75.

= |f the fault occurred after process step two anddetected until the testing step
then cost opportunity would be £75-(E5x2) or £65

As it was an important observation, the team agtequlll together some additional data
on yield and where the yield issue was detectadr Rr having this discussion the team
wanted to have a discussion about what methoddlugyshould use to help facilitate
the team to a successful conclusion. As engindeey,agreed there was a risk they
would lose time getting into debates about howasaimething at each step of the way

without a formal process to hand.

7.4 Improvement Process to be Used

The team had a discussion about what businessgwtaeise. Case study one discussed
the U.S. and local site improvement methodologiée U.S. preferred a six sigma
methodology whereas the local site preferred a t@dance methodology. This cross
functional team agreed to go with Six Sigma asw@aprovement process. All three sites
were familiar with the process and all had qualif&x Sigma experts.

From a researcher’s standpoint, the first caseyshaiuded a comparison between a six

sigma method and an “alliance” method. This prodidegood opportunity to look at how
the different sites share knowledge with a conststeethod adopted.
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The team spent time re-familiarising themselves$ wie six sigma process and agreeing
team roles. They unanimously agreed to use th&igma format for presenting out
progress to their respective managing directors Wuld help to avoid one site getting
a different slant on progress than another. Tha @greed they wanted each of the
managing directors to sense they were gettingra frasentation rather than a site

representative presentation.

7.5 Problem Definition

Section 7.3 discussed the revelation about detgygteid problems earlier in the process.
The team agreed to pull together data which wolitovs

= Amount of scrap over last twelve months

» Percentage of this scrap detected at causal stage

By doing so, the team thought this would help &iify spending time on improving the
early detection of a yield issue. This was an irtgodrpoint. Initially they thought the
process would be about greatly reducing or whdllyieating scrap. They were given a
charter from their respective managing directorsdok together to do this. Through a
knowledge sharing forum they had discovered amiffeapproach which could benefit

all sites. Generating data would be important stify this to the managing directors.
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7.5.1 Amount of scrap

Figure 7-2 charts the amount of a particular spepsite. The numbers in the table are
for demonstration only.

Figure 7-2 Volume of Scrap by Site
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—m—Sjte2 | 18| 23 | 18| 26 | 26 | 19 | 26 | 20 | 20 | 19 | 18
Site3| 2220 | 21|19 | 21|21 | 24| 23 |28 21 | 21

The next part of the process was to generate & shawing the percentage of scrap

detected at the causal stage. This is shown inr&igB. The numbers in the table are for
demonstration purposes only.
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Figure 7-3 Percentage of Scrap Detected as Causah§e
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Site3| 21 | 35 |35 |12 |50 | 21 |29 |39 41 | 33 | 39

The data supported what the engineers had beamsdiag. A high percentage of
scrap is not detected at causal stage. This tiesaqurce as the problem is harder to

understand once the remaining process steps aeel.add

“What does this all me&hwas the question the team now had to pondeer At
initial meeting and sharing of data the team campwith something which could

change the complexion of the project. They agraeddllowing:
» Detecting lots early should be a fundamental piiti@ project

» Present this out as a consensus view supportecdiaigh

» Discuss and analyse what “detection” means
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7.6 Representing the Team’s View

With the managing director of each site supportirgproject and an important discovery
on yield detection found, the team thought it hestow publish a problem statement. By
doing so they would get the buy-in from the mangglirectors and begin the process of
educating other engineers across the sites. Ap éadussion promoted the idea of

“letting others know what we know, when we Know

The team worked together to come up with the falhgstatements on the problem and
team objective. This proved to be time consuminiy Wie team agreeing they were more
at home with technical challenges than communiquiésy did however acknowledge

the importance of communication.
7.6.1 Problem Statement
» Fab manufacturing excursions causing product doragany cases are not
detected until multiple batches of product are fithrese excursions turn into
large scrap events and cause customer delivergdssu
7.6.2 Team Objective
» Eliminate multiple batch scraps through improvetedgon and process

control. One batch is defined as one lot or mudtipts committed to a single
recipe selection and run on a tool.

7.7 Criticality of Detall
Early on in the discussions on yield comparisotedame clear there were different
definitions and terminologies for how wafers aremed. This caused a great deal of

confusion. Before moving to the next stage it wasnded important enough to clarify:
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Understanding the exact silicon wafer quantity steap event was important for both

cost and detection purposes.

Figure 7-4 (a) shows three lots of silicon wafersitool. The batch is therefore three

lots. Figure 7-4 (b) shows one lot in a tool. listimstance a batch is one lot.

Figure 7-4(a) and 7-4(b) Three lot and One lot TodConfiguration Respectively
(&) (b

Lot Lot

Lot

Tool

Lot

Tool

From adetection perspectivihe significance of this is if one of the lotsHigure 7-4(a)
is proven to have a yield issue and the other twvaat then it is possible the tool has not
caused the problem. If all lots in Figure 7-4(aydna yield issue then it is probable the

tool has caused the problem.

7.8Discussion and Analysis on Early Lot Detection

The team agreed progress made and agreed they had:
» Presented yield data.
= Agreed on the significance of detecting yield ocences earlier.
» Revised the original charter and presented backdpective sites.

= Agreed on terminology with respect to data analysising forward.

The agreed next step was to share the common e&moyield issues and where these
issues could and should be detected. If they adalthis they would start to understand
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why issues are not detected and what would be ddaderms of knowledge, skills or
investment to allow for detection. As a group tlieythey had successfully completed

the first phase of the exercise and they were nowimg to a next phase.

The team spent two days on listing, explaining emaracterising reasons for yield

issues. The process they agreed to follow was:

= Each site would present their reasons for yielddssA pareto format was agreed.

» Analyse and group the reasons under a common theme

= List the top ten reasons or themes. The numbesam&what arbitrary but not
considered too important for the moment.

= Suggest potential solutions

= Agree on next stage

The teams came up with a list of themes. Thisneat the culmination of a very intense
period of analysing yield information, convincingeself of the root cause reason prior to
convincing others, relying on data from other eegits reports and using the collective
knowledge of the team to identify potential solaBoOnce these themes were agreed
they would form the basis of the next phase ofpteeess. If not correct it could lead to

team failure.

The themes agreed were:

» Post Intervention Recovery

» Recipe Management

» Chipped Silicon Wafers

=  Wafer Slip

» Inability to Measure a Fail Mechanism
* Problem with Incoming Material

» Test Wafer Frequency

» Manual Inspection Efficiency
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=  Culture

A discussion of each theme with a potential solutdentified by the team is contained in
appendix D.

At this juncture the team took a little time toleet based on the importance of this stage
of the process. When the question was askeeés this list feel rig?t’ the overwhelming
response was it did. They commented intuition anmat grnowledge played a part and

confidence was high. It was time to move to thet piase.

7.9 Engineering Knowledge Systems

Following agreement on common themes and potesdlations the team discussed tools
and systems which should be employed. Identifyiregthemes was an important part of
the process. Determining a method to help answéneabppropriate questions which

would come up was considered essential.

7.9.1 Detection Matrix

One of the members of the team stated there waslastry standard for analysing
failures and classifying the effect of the failupdl. sites use this method. Someone
commented however body language in the team sieghdsty were not comfortable

with it as a means of delivering their objective.

Failure Mode and Effects Analysis (FMEA) is a pragee for analysis of potential
failure modes within a system for the classificatiy severity or determination of the
failure's effect upon the system. It is widely ugethe manufacturing industries in
various phases of the product life cycle. Faillmases are any errors or defects in
process, design, or item especially ones that tffieccustomer, and can be potential or

actual. Effects analysis refers to studying thesegences of those failures.
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Significantly, the team decided this mode of analyguld not drive the project to a

satisfactory conclusion.

Through a lengthy discussion and exchange of psafeal experiences the team decided
they should design a bespoke analysis tool whiel believed could be more suited to
the purpose. Working together the representaties the three manufacturing sites
came up with theEarly Lot Detection Matrix”

The team discussed what purpose the existing sgdemed and listed important gaps.
They agreed high level items needed to accurataely anprocess to provide early

detection. These included:

» Failure classes that cause possible scrap
» Possible detection points

» Measurement or observation validity

»= Gauge capability

= Data recording and analysis

» Response plan and actions

The dynamic of the team appeared to change. Agrtdeess was moving forward there
appeared to be more time spegoihg off on a tangentds one member put it. Some
members of the team were more specialised in sdtie @reas mentioned above than
others. This led to a distorted amount of time spasome of the topics. The team
leader brought this point up as something which aféact the outcome if not addressed.
As a solution they appointed a team facilitator.ekgineer from the local site was

appointed with the sole purpose of keeping the t&amrack”.

The team agreed they had achieved their objecfiigeatifying gaps in the current
detection system and the time was now right togietfie matrix. This would be a
complicated part of the process but with a faditaon board they would harness all

information and knowledge provided to ultimatelyre®up with a suitable matrix.
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An example of the matrix is shown in Figure 7-5.

Figure 7-5 Bespoke Analysis Method
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7.9.2 Additional Analysis Tools

Populating the matrix would be a combination cdigfintforward accessible data and data
which was the result of an investigation, experitreerd subsequent analysis. There was
recognition the three sites analysed data in @ffeways using different systems.
Agreeing on a standardised format would remove nwaciation due to interpretation of

data.
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7.10Provisional Analysis and Next Steps

At this juncture the teams had discussed, sharéd@¢@amcluded that they had now reached

the most important phase of the project. They had:

» Presented site yield data

» Identified an early lot detect element to the pssce

= Agreed on common themes and potential solutions

= Designed a matrix which would allow them to now e these common

themes

From a team perspective they had:

» Shared uniqgue and common experiences
» Made decisions as a team with full team buy —in
= Accepted they required help to stay focused

» Designed an matrix which they agreed to deploheait respective sites

There was an agreement they had achieved theé&rsof the objective and it was now
about making it happen. They now thought it begtiresent a summary of the team’s
findings and recommended next actions to the simesiaging directors who had set the
original charter.

7.11Detection Team Recommendations and Next Actions
»= The exercise was recognised as the first ever gireeacross site risk assessment
= Comparison of like-tools across the Fabricatioassghows opportunity to share

resources to solve common detection issues.

» Sharing resource is critical to success — knowleslgeresource.
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= Early lot detection methodology if used correciyaiquantitative management
tool for driving a pro-active culture in risk rediaon.

= A high percentage of failures are not detectechatlmatch.

» Significant opportunities exist for optimisation bgdressing flawed and
frequency related detection issues.

» Established a data driven knowledge sharing metbggidor prioritising and
driving solutions Through a cross functional team they had identifceut cause
corrective action, potential solutions and a mettowdntroducing corrective
action.

= Due to the success of this project establish nessssite projects. Internal cross-

functional teams can be very successful.

7.12Benefits to the local Site

The early lot cross functional team was considarsdccess. In case study one it was
evident a cross functional team can spawn othengea benefits.
Based on theEarly Lot Detectioh exercise there are three areas where the laeahas

added to its current methods of yield detection.

= A wafer scrap database

A system used to harness knowledge and data ahgoeurrences
= New tooling

Introducing capability to prevent a yield occurrenc
= A wafer handling initiative

Through replicating a system in place at another si

All of this was achieved through a company widegwledge-led initiative.
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7.12.1 Wafer Scrap Database

Participating in the Early Lot Detection exercis@leled engineers at the local site to
view the systems and databases available to tlee sites and compare against existing
systems. Knowledge sharing across sites is crutizdn take the form of a discussion or
demonstration. It is particularly potent if demaagtd.

The database for collecting data relating to wadeap at the U.S. sites was deemed to be
far superior to the database used at the localAsiteam was established to analyse the
U.S. sites’ databases and to design a databaseatibfepo the local site’s systems

which would generate the same level of data ammavedl much more thorough analysis of
wafer scraps. This was completed successfully &ld ymproved dramatically as a

result of the visibility it produced. Engineers hadre information to hand and could

introduce root cause corrective actions througketynmvestigations. Knowledge sharing:

= Allows comparison of systems. What they can do,twseequired to maintain
them and the potential to expand their use

» Brings in the next level of expertise. A productimoblem can lead to an
operations engineer getting involved can lead farmation systems engineers
getting involved

» Leads to a knowledge led improvement which imp#sbottom line of the

business directly and normally prompts additiomaha of improvement
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7.12.2 Investment in New tooling

One of the U.S sites and the local site and identi particular mode of failure which
had impacted their sites historically. The loctd $iad not experienced this mode of
failure. The Early Lot Detection Matrix identifi¢dis potential failure as a reasonable
risk. Based on this the local site introduced gorapriate detection tool. Recently the
local site experienced the failure mode in quedtiohwas able to detect it quickly.
Through knowledge sharing:

= A site can gain important investment
» There is less possibility of an issue which candot@ customer
» Engineers feel they are adding value through makiagight choices

» Confidence at site improves

7.12.3Wafer Handling

One of the topics discussed was the number of virgfiedling incidents. The teams were
unaware of each others performance. After quicklyagating a chart they realised there
was a stark difference between the sites. Hardmtatades a solid basis of information

sharing much easier to share than tacit knowledge.

A subset of the Early Lot Detection team workecdetbgr to understand why the
difference between the sites was so significarterAliorking together to compare
physical handling and storage and compliance togalares and systems the following

changes were made at the local site.
=  WIP (work in progress) delivery system redesigned

=  WIP (work in progress) storage system redesigned

»  Workstation workflow optimised
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= Highlighted awareness of the importance of follogvBtandard Operating
Procedures.

An important aspect of yield is to be satisfied élesion taken has indeed improved yield.
There may be a case where there is a coincidenpgbvement only to find the yield
issue returnsThe wafer scrap database improved confidence dinetievel of detail
available on the wafer scrap database system suadbility to quantify the cause and
effect relationship

7.13 Interview with Member of the Early Lot Detecton Team

A member of the team was interviewed to get théviddal's perspective on the process.

Question I why do you think the idea of a cross functiomemh was put forward to

collaborate on yield improvement?

| think it was done in the spirit of enhancing @a#te cooperation. All sites have had
yield issues on the past and share information gatth other. This was just a site
receiving information on what to avoid. The sitesnbt actively collaborate together on

improving yield.

Question 2: Can you describe the first meeting?

There were a lot of people in the room with simédagineering backgrounds. We knew
one another by name but had never previously nfetdaé/Ne spent a reasonable amount
of time discussing the concept of yield improventénbugh early detection. This helped
bring everyone up to a similar level of knowledgelso helped to gain an appreciation
of how others were thinking and to some extent tlesiel of technical or otherwise

expertise.
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Question 3 How did you arrive at Six Sigma as an improven@ontess?

We looked at the options available and this wasabready in use. It was by no means a
perfect option but there were no alternatives poivérd. This decision making process
remained throughout. If a proposal was put forwavebuld be accepted within reason

unless a more acceptable option was suggested.
Question 4 Was it an effective process?

It was but it involved a lot of work which | dorelieve is necessary. It was not unusual
for the team to become pre-occupied with minutBmme parts of the team were happy
taking things to therf" degreé others had todot the i's and cross the t'sTwo sites
preferred to do the former and one site the laktieelieve this is why we had some

problems maintaining focus on the detection matrix.

Question 5:Why did you design a detection analysis matrikeathan use the industry
standard FMEA?

The sites use FMEA and are very comfortable with is a valuable, recognisable and
relatively easily maintained analysis tool. It wdwot however serve the purpose of

getting to the level of detailed required to makerapact on detection.
Question 6:Can you discuss the design process?

We worked together to establish the gaps in ouesys. This involved looking at
historical data and understanding every incidembtd cause level. Once gaps were
established we produced a matrix which would proampéngineer to ask all the right
guestions to ensure they had the right level céat&in on their process. There was a
broad agreement on what had to happen but we probetale the matrix far too

complicated. The team became very familiar withut when passed on to engineering
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teams it became apparent the level of upkeep mdjwas too time consuming. The
problem was to satisfy every question in the teath@ver every eventuality we had
included far too much detail. It was a powerfulltatrich worked. With modifications it

could be widely accepted and used.

Question 7:How have the sites benefited from the process?

Meeting everyone and having the opportunity touliscyield and various other
manufacturing topics was invaluable. The enginaersss the sites are very similar in
their level of expertise, openness, need for infdiom and the commitment towards
continuous improvement. It felt like a technologjiioeeakthrough designing a dedicated
matrix system which could be employed across ttes.siWe are now investing in tools
across all sites which would not have happeneddh s timely manner, if at all, had the

meetings had not taken place.

Question 8 What has happened since the team disbanded?

A certain modus operandi has been establisheceiwv#ty we detect yield. We
categorised and published detection points. Thisish@nt will prompt engineers to

consider very carefully how they set up a proc&ks. detection points are:

» Pre-flight Ability to detect a fail prior to staof processing

» In-flight Ability to detect a fail during the prose

» Post-Flight  Ability to detect a fail post procegsiout prior to moving to the
next operation

» Downstream Ability to detect a fail at a subsequmeration to where fail
occurred

= Customer The customer detects the fail

187



7.14 Conclusions

Site directors elected to improve a common isstmutfh setting-up a cross-functional
team of engineers. The Spend case study invohetbdal site and one of the U.S sites
with engineers and accountants involved in theystlile Yield case study involved the

local site and both U.S sites where all participamre engineers.

The Yield case study allowed the researcher to:

= Observe knowledge sharing and collaboration betwweroversees subsidiaries.

»= Observe knowledge sharing and collaboration betwleetocal site and each of
the subsidiaries.

= Establish the success of the team.

= Establish problems the team encountered.

= Observe each of the sites’ organisational attitodeards knowledge sharing and

collaboration.

It was now possible to triangulate data from thaisgtructured interviews, the Spend

case study and the yield case study.
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Chapter 8 Analysis of the Data Gathered

8.0 Revisiting the Research Methodology

The researcher wanted to understand the dynamlasosfledge management

principally within the local site and how this rdd to the performance of the site. In

addition, as a multinational company who ostensipigrate their manufacturing sites

as internally competing business units, the researnsroadened the study to look at

knowledge management across all of the manufagtsites. In effect, does a

knowledge-led multinational fully leverage knowledacross its manufacturing sites

to generate a competitive advantage? Does it fellgrage knowledge within a Site

to produce the level of performance it is capalbfe o

Two research methods were used, semi-structuredziatvs and case studies:

Semi-structured interviews

These were used to elicit a high degree of feedback local site employees.
This data proved to be particularly powerful whemuaber of employees from
different departments came up with the same ob8ensand conclusions or
when department scoring was very consistent rgjatircollaboration levels. The
semi-structured interviews were used to gauge hmwiedge is shared,

exploited, embedded and supported within the Isitel

Spend Case Study

This allowed the researcher to assess how knowledgfered across two of the
three manufacturing sites. A comparison was dorspehd control systems and it
was particularly encouraging when employees froendtsS. site noted
observations consistent with observations or contsn@ade during the semi-

structured interviews with local site employees.
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* Yield Case Study
The three manufacturing sites were involved in pghecess enabling the
researcher to determine if the observations andlgsions from the Spend case
study involving two sites were consistent with taosade when analysing

knowledge dynamics with all three sites involved.

This Chapter considers all the data produced iptaeious chapter and will look to

identify the salient points.

8.1 Knowledge Transfer in Multinational Companies

According to Dierkes, Berthoin-Antal, Child and Naka (2003), effective management
of multinationals requires a decentralised andilflexapproach to learning and

knowledge transfer.

Macharinza, Oesterle and Brodel (cited in DierlBexthoin-Antal, Child and Nonaka,
2003, p631) defined international firms as instratag¢hrough which individuals or
groups achieve their objectives in a process dftorg and applying knowledge about
efficient international operations. This processimes the use of knowledge across
borders in order to generate new knowledge inteynally. They further comment on
important issues to be addressed: how internattgregn help improve the existing
knowledge base and which measures can facilitetergration of knowledge within a
network of trans-border activities under commonegoance as shown in Figure 8-0. The
two case studies within this research consider kedge flows across borders in this
context.
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Figure 8-0 Knowledge Across International Operatios. From Macharinza, Oesterle

and Brodel (2003).
-
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8.2 Corporate Relationships in a Multinational Company

ORGANISATIONAL LEARNING

According to Schollhammer (1971) maintenance opprarganisational relationships
between corporate headquarters and its operatitgabroad is one of the most crucial
issues with which multinational corporations areefd Schollhammer (1971) concluded
all companies perceive the role of corporate mamage is to determine overall
corporate objectives, to specify organisation-vgttategies and policy guidelines, to
decide on the allocation of corporate resourcéldorarious operating divisions and to
institute a uniform information system. Within tlisundary managers of the individual
operating units abroad are supposed to be freetewrdine a specific course of action for

achieving the expected contribution to corporateatves

Ghoshal and Nohria (1989) stated within an mulioretl company imperfect knowledge
and fluctuations in the environment induce bothiteadquarters and the subsidiary to
engage in reciprocal exchange relationships. Thisldvmake the realisation of even
independently disparate goals more predictable tawer. The interaction in these
circumstances is usually characterised by a higiesgeof cooperation and problem-

solving as opposed to high levels of bargaining.
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8.3 Subsidiary to Subsidiary Relationships

In their paper “Managing Knowledge Transfers in dhdtional Companies” Bjorkman,
Barner-Rasmussen and Li Li (2004) commented thafgignce of the political aspects
of knowledge transfer is further supported by aaenof research showing that internal
competition between subsidiaries is a critical dateant of subsidiary survival. In their
study of inter-unit (subsidiary to subsidiary) coomication in multinational
corporations, Ghoshal, Korine and Szulanski (198dihd while subsidiary autonomy
has almost no effect on either subsidiary to headqts or inter-subsidiary
communication, interpersonal networking has sigaiit positive effects on the ongoing
communication of subsidiary managers, both withr tbeunterparts at headquarters and

with managers in other subsidiaries.

8.4 International Operations within a Multinational Com pany

This research looks at the knowledge dynamic wiihiernational operations. The level
of knowledge input and output from internal operasi could be governed by the
receptiveness or resistance to knowledge. Thifféctecould affect the performance of
the operation and the level of usefulness it hakedirm itself. In the case of National
Semiconductor this would be the local site’s usedat to National Semiconductor

Corporation.

Figure 8-0 depicted one line of communication international operations. The local
site has a vice president who has sole respongifoli the Site and is the primary senior
management contact for the Site. However, a numib@epartments at the Site report
“dotted line” to the vice president and “solid [irte their counterpart department head at

corporate headquarters.
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8.5 Corporate knowledge

This is the knowledge base of the firm as showraptured in Figure 8-0. Within each
specialist department this will be influenced bfpmimation flow between the corporate
department and the corresponding local departn@ant (1996) stated with regard to
knowledge, the issue of transferability is impottaot only between firms, but even

more critically, within the firm.

8.6 Transferred knowledge

The local department will work with corporate heaaders to enhance the level of
knowledge and expertise in the local departmen&an@a in corporate objectives,
guidelines or strategies will be communicated diygto the local department by the
corporate department. Importantly for the Site,ltdwal department will articulate the
progress and performance of the Site to Corpokaiek of communication or
misinterpretation could impact the credibility bktlocal site. Foss and Pedersen (2004)
stated in reference to the multinational as a kedgk-based entity it has become almost
axiomatic that knowledge and learning are at tlo¢ o6 understanding how competitive

advantage is gained and sustained.

8.7 Dispersed knowledge

The local department uses its own knowledge anevladge gained from Corporate and
puts it into a local perspective. An example mayhgefinance group asking a support
department to reduce spend based on a corporatecénnitiative. The knowledge
dispersed can be filtered to make it more usefitl can be “regurgitated” with no local

department ownership.
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Within a multinational context this research hasvah

» The Finance group hire and train accountants dbtta site then transfer these
accountants to corporate headquarters

» Knowledge flows freely between international prefesal staff when meeting
“face to face”

= “Best practice” procedures performed at one sitelgowledged by the other
sites. Representatives of those other sites tadntie replicate the “best practise”
procedure on return to their site

8.8 Knowledge Approach

McGlynn (2008) identified three pillars of knowlesigxchange across three knowledge
tiers. This is demonstrated in Figure 8-1.

Figure 8-1 Knowledge Approach Across Tiers. From MGlynn (2008).

Integrated Broken Bypass
c i Knowledge approach Knowledge approach Knowledge approach
orporate
knowledae Corporate Corporate Corporate
g Dept Dept Dept
[ 4 h
Transferred ™ ° y
ocal Local Local
knowledge Dept & Dept B Dept C
" r
i Put inta local perspective Infarmation not forthcoming or Local departrment does not put
El:f)‘:'\ﬁ?de;e and distribute to whale site limited Information in perspective.

McGlynn (2008) described each approach as follows:

» Theintegrated approacimodel is where there is a high degree of knowledge

sharing exists between corporate and the correspgtatal department. The
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local department uses its skills and expertisaterpret corporate requirements.
Through good collaboration and communication ipdises this knowledge
across all relevant departments in the local $ibe. department considers itself as
a knowledge conduit. In this model it is seamlesgavhere corporate
knowledge ends and local knowledge begins. Corpanatl local department are

an integrated unit.

Thebroken approactimodel is where the local department works closetl
Corporate to enhance existing knowledge but doepass this onto the relevant
departments. This can be problematic as departmeéihtsot be aware of the full
expectation put on them by Corporate. This modelozase issues especially if
the information, knowledge etc gets through todibte from other sources. This
can be seen as a lack of trust either from corpamafrom the local department
not sharing the information. This can result irsfrations for both Corporate and

the Site neither fully understanding the other.

Thebypass approachmodel is where there is a level of knowledge strari
between corporate and corresponding local groupheuinformation is not
analysed and put into a local perspective it passaght through to the rest of
the local departments. This style of approach Iiegsgjuestion of how value
added a department is and since there is no lotapretation can lead to
confusion about why certain decisions have beeremadhis model the local
group shows a lack of ownership of the knowledggiaformation. The rest of
the Site then does not trust the information beedtus not delivered in the
correct manner.You know what | kndinoes not make it meaningful. The lack
of trust is often passed back to Corporate. Thaglte in more time questioning

the data rather than using and understanding tize da
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Malnight (2001) described how organisational resean Multinational companies has
emphasised the emergence of network structurds siveitegic advantage associated
with their ‘combinative capacity’ reflecting bothe strength of individual operating units

and the links among them.

8.9 Site Performance

The research has shown the local site, as oneegh#nufacturing arms of a
semiconductor company, is intensely focused on pkat metrics. The organisational
structure, communications, systems and knowledgwe, throughout the local site
appears to start and end with plant performancearapdrticular cost and quality
performance. This impacts the bottom line whicheagpp to be of primary importance to

the site.

Over the last decade there has been a signifitemge in the local site organisation
whilst simultaneously a significant improvemenpiant performance has been observed.
This is supported by the responses of the intem#saduring the semi-structured
interviews. One interviewee specifically cited thghases of plant versus organisation
performance which could be summarised as the mraptiase, the complacent phase and
the control phase (Table 8-0). Each of these phas®an associated knowledge and

collaboration element to them as described duramgistructured interviews

Table 8-0 Performance versus Knowledge Sentiment
Phase Site Performance Knowledge Sharing
Reaction Not competitive Reluctance to cross collaborate
Complacent| Competitive but stagnant Side by side, but not together
Control Maintaining competitive advantagelntense cross-group collaboration
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Most interviewees could closely relate to the panfance over the last four years and the
reason for this performance change. With a vastargment in performance, everyone
appears to want to own the success and when siidoegsryone wants to understand
why. Lack of success appears to lead to lack ofesgimp and perhaps even a blame
culture.

From a multinational company perspective Dhanaraj €004) found the ability to

exchange explicit knowledge between the corporaimhthe subsidiary had a positive

impact on performance.

8.10 Knowledge Sharing Within and Between Departmen

With the exception of procurement professionales€iall departments were
interviewed. The organisation structure involvihgge groups are as depicted in Figure
8-2.

Figure 8-2 Local Site Organisational Structure

Wice
President's
Office

SUTETEL Hurnan Infarmation
Operations Finance Health and Safety Procure ment Facilities
(EHS) Resources Systems (5]

‘ Group reparts solid line to Vice President

i Group repors dotted line to Vice President, solid line to corresponding comaorate group

All departments recognised the term “knowledge rgangent” but it was not a
commonly used word or conscious notion. Druckef8@rgued productivity of the
knowledge worker is likely to become the centréghef management of people, just as the

work on the productivity of the manual worker beeatie centre of managing people a
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hundred years ago, that is, since Frederick W.draylhrough close collaboration two
departments at the local site became the architéthe greatest productivity results
observed at the local site and managed to catpmductivity at the site above the other

manufacturing sites.

Team Work and Collaboration

As discussed in Chapter 5 a productivity team wasiéd where at the outset the
objective was to leverage knowledge between depatsito improve productivity of the
direct labour population. Department heads fronr fifithe groups shown in Figure 8-2
were represented at the meetings. Representatoresliiese groups were interviewed
and all fully recognised the achievements of thegpctivity team. Most interviewees
thought the example set by the productivity tears tha reason why the Site had
performed so well over the last four years: the ddtthe turnaround in plant

performance and the setting up of the productitdgm was not deemed coincidental.

Representatives of the productivity team were uisved. Although all recognised the
level of achievement some felt specific departmdidsiot share knowledge or
collaborate to the expected level. These deparsraetthe same departments who

operate on the broken or bypass knowledge appr@aghre 8-1).

8.11 Knowledge Sharing within Departments

There is a high level of knowledge sharing withirdepartments. Discussions during
semi-structured interviews suggested finance ardatipns departments both recognise
the importance of a professional employee undedgigra subject matter and codifying
the associated level of knowledge into a speciboabr procedure. There was a concern
raised however over the level of compliance toersgsecifications and procedures during
the pilot interview. Based on this the researcheluded a question on compliance in the

semi-structured interview.
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Most groups meet regularly to share site and deyggnt metrics. There are a number of
other formal meetings where explicit knowledgexshtanged. Tacit knowledge
exchange is frequent and appears to be the vdbickmowledge exchange with which
most employees interviewed are comfortable with.d&partments use a number of
systems to store, generate or exploit knowledgthdroperations group there is a
mistrust direct labour employees will follow spécations or procedures, yet the data
generated from the semi-structured interviews ssigipe operations professionals could
be considered least compliant to systems and puoesd

In the finance group the level of expertise andvwledge is recognised to the extent they
hire qualified chartered accountants, train thentooal policies and procedures and

transfer the accountant to corporate headquafthis.has become a regular event.

Within the operations group employees either waysthift or rotating shift rotas.
Knowledge exchange between dayshift and rotatirftstfipically happens when the
employees working rotating shifts are on their #éfysota. This happens two out of
every four weeks. Those interviewed said this iithiknowledge sharing. Emails and
other forms of electronic means of communicatingtexut those interviewed valued the
opportunity to have face to face discussions. Iddeieen the shift rota was reviewed, the
shift review team who were carrying out the revigvghift patterns met every shift
employee face to face and held numerous meetingprasentations. Shift patterns are a
very sensitive subject and everyone appreciatetidieedback and the opportunity to

gain knowledge of patterns used in other compatirestly from the shift review team.

Some departments keep up to date with legislatioough direct contact with their
professional bodies or institutions. Human relatianll check with the Chartered

Institute of Personnel Development (CIPD) for l&gise updates on employee relations
matters or EHS will check SEPA for environmentgiséation updates. Knowledge made
readily available has caused some departmentabtemsthe company. For example,
government agencies publish up to date informatioemployee relations matters on the

internet. On a number of occasions there were theagents about employee’s rights
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based on a department head referencing the wetwiahthg to execute on an employee

matter consistent with the government agency guneel

8.12 Knowledge Sharing Between Departments

There was a large variation in the degree of kndgdesharing between departments. The
close links between two departments in particyt@awsied a number of teams which

were considered to be very successful. Interviewssstified the reason as havintipé

right likeminded senior managers in place who lgcekample and generated suc¢ess
the reason for this. Interviewees articulated #gson it continues to be a success is
down to the level of trust and respect betweerddpartments. There appears to be an
ethos of success breeds success.

8.13 The burden of knowledge exchange

Some interviewees considered knowledge exchangedah. This was highlighted
during semi-structured interviews and as part secgtudy observations and discussions.
Employees said they have to balance day to dayityatiith taking time to work on a

knowledge initiative. Those who took the time saitas worth the effort.

The Spend case study appeared to have an elemamtdain for the host site and element
of benefit to the guest site. This was due to thesgsite wishing to benchmark in an area
where they had a disadvantage over the host siteid example it was maintenance and

consumable costs.

The benefit to the sites for the Yield case studsreise was similar. The burden and
benefits were equally shared, although a diffebemtlen appeared to exist. During a case
study interview one manager commented there werg/mgamples of generating
additional workload as this is the way one of ttieeo sites worked. Indeed, the
interviewee further stated the reason the “bespakigix system” the team designed was

not readily accepted across the organisation weause it was just far too detailed and

200



required extensive maintenance to upké&amwledge sharing alone therefore does not

appear to guarantee success.

Jones (2005) stated if technological progress leada accumulation of knowledge, then
the “educational burden on successive cohorts of inrmosatill increasé. The local site
has invested heavily in technological advances theetast decade. The innovation of the
IS (information systems) engineers working with rapiens was cited heavily as an area
which has helped direct and indirect productivityhe site. There were areas identified
however where there is not the knowledge on sitsetd with technology issues. These
are outsourced and could create an issue if theoresithdrew their support or service
away from the site — the vendor effectively remoeeglicit and/or tacit knowledge from

the site.

8.14Workforce Reductions

Due to the cyclical business nature of the semigotadt industry it is not unusual to have
enforced work force reductions. Those interviewaid gach time this situation has
occurred there has been a corresponding problelmatvieast one of the hard metrics the

sites uses to judge performance.

The last reduction in work force resulted in agideterioration problem. This was
discussed in Chapter 5. The engineers investigétmgield deterioration at first could
not understand the problem as it was assignedeotdabour employees with extensive
experience. On investigating the yield problemsherr the engineers ascertained the
yield deterioration related to failures in the ggerg equipment. The direct labour
employees who had been operating this equipmentdusdl manual methods of
working around the equipment issues. When the diaéour employee left the company
tacit knowledge was not transferred over to thegplacement. As a result yield

deterioration occurred. There appears to be noigoovto capture tacit knowledge as it
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is assumed explicit codified knowledge containgtadlappropriate information for a

direct employee to perform their routine tasks.

On a previous occasion, the Site completely remaviedel of the technical organisation
on rotating shifts. Almost immediately equipmenaidability reduced. In advance of the
action the managers had indicated to the engireedayshift, who are ultimately
responsible for all processes and equipment, teabaflurry of activity. The
consideration was engineers on dayshift were nitezging all recurring problems and
the technical cover on rotating shifts was beingdu® put in temporary fixes. The Site
did not want to build a knowledge infrastructurehmw to perform temporary fixes. It
wanted to concentrate on knowledge which wouldlté@s@addressing root cause
corrective action following a minimum number oflfmes. When the “Reduction-in-
Force” action was taken a number of engineers diagbtk extended hours to deal with
the subsequent problems. Since this time howeveceps and equipment availability
improved significantly. In effect engineers appeéaiehave improved tacit to explicit
knowledge exchange by improving working proceduedsting to equipment

availability.

There is a broad agreement about knowledge beegdbric of the organisation and

each time a reduction in workforce occurs it charthe complexion of the organisation.

8.15Compliance to Systems

According to the Asian Productivity OrganisatiorR@, 2008) knowledge is intangible
and essentially resides within individuals (asttkmbwledge), the challenge in
knowledge management is how to capture and hameistdual-based knowledge to
make it explicit and common knowledge for use axtbe entire organisation. At the Site
it is generally accepted professional engineersaaeduntants have a wealth of
individual-based knowledge and convert this tasdwledge in the form of

specifications and guidelines for others to follGwere is however a difference in

attitude towards specifications and guidelines wt@mparing departments.
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Figure 8-3 shows the exchange of tacit to exphkicdwledge and suggests how tacit
knowledge can be enhanced through the awarenesplodit knowledge. In the case of
engineers writing specifications for direct labeanployees to follow, these will become
‘how to’ specifications. The employee should regligcinstructions exactly and as a result
the processing of silicon wafers should occur withhuman induced issues. Reality

appears to be somewhat different.

Figure 8-3 Tacit to Explicit Knowledge Sharing. Fron the Asian Productivity
Organisation (2008).
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To gain a measure of the perception of compliatidatarviewees were asked to

quantify the level of compliance of three groupgwiployers to procedures and systems.
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Perceived Compliance Levels

Level of Compliance

Accountants Engineers Manufa.ct.urmg
Technicians
8.0 B.B B.Y

A scoring of zero to ten was used, where zero veasgved to be completely non-
compliant and ten was perceived to be fully cormplidhe table above summarises the
results. Accountants are rated the most complaldwed by manufacturing technicians
and engineers who have very similar scores.

8.15.1 Finance Community Perceived Compliance

Almost all of those interviewed had complete faithhe finance department to follow
specifications and procedures. Members of the §aaommunity referred to legal and
professional implications of not complying with pealures and specifications. This was
echoed by other non-finance members of the orgaémmsaAlthough the question was not
specifically asked, the impression the researcbewgs the finance group were trusted
implicitly as an organisation responsible for theahcial well-being of the Site. Finance
hold great importance in being open and honest.r@smaber of the group commentat “
finance believe it and demonstrate it others beliéand demonstrate”it

8.15.2Engineering Community Perceived Compliance

Engineering did not score at the same level ofitr@ce group. Interviewees, including
engineers concluded engineers believe they hold/llettye above the level of
specifications and are free to carry out proceduréise knowledge they know it will not
be to the detriment to the material being procesdedumber of interviewees said
engineers would often ask direct labour to carnytasks which would conflict with

instructions noted in the specifications. Theseavwadways deemed to be safe and not to
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the detriment to the material being processed. Vs&rd specifically about their
thoughts on specifications engineers said upkespeadifications could be laborious.

Commenting:

» Specifications historically were ‘why’ and ‘how tdbcuments. They became
lengthy documents and difficult to upkeep basethemnumber of changes

required over time

» The advent of automation enabled engineers to dgsmresses whereby checks
and balances would be introduced to the automatdra. Failure to comply
with any of these checks and balances would rastiite system being shut down
and the material being processed would be protebtesbme cases however,

specifications were not updated in-line with thaseomation advances

This appears to call into question the effectiver@sconverting tacit to explicit
knowledge. If multi-sources of information are dahie and open to the employee, in
this instance direct labour following specificatspthen conversion to explicit codified

knowledge may have an associated risk

It was a general observation by the researcheathanhmense amount of resource is
allocated to the development and advancement ofreated systems. In many cases
there are two or three different monitors on t@asessing similar data. Some points
were brought up during interviews about these systeot in operation when a yield
problem occurred. This could be deemed similaratokeeping specifications up to date.
To maintain an effective codified system be it glaaic or otherwise, needs a level of

discipline and compliance attached to it
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8.15.3Manufacturing Technicians Perceived Compliance

Managers of manufacturing technicians commentedihawuld appear a manufacturing
yield issue was at first glance due to the manufaag technician not following a
specification. On further investigation they wofiltd mitigation through confusing or
conflicting elements of the specifications to bkoiwed. In some cases manufacturing
technicians were asked to run a process using Medieuctions from engineers rather
than follow their specifications. In many cases thias done to work around a problem
with the equipment. Once the equipment was reparednanufacturing technician

would be expected to return to fully complying wéecifications.

Everyone interviewed thought engineering shouldteeexample of full compliance. If
manufacturing technicians were not compliant it was to engineering not setting the

example.

Salient points from the interviews included:

= Many interviewees did not think the engineeringugréed by example with
respect to compliance to specified procedures. @ageone was asked not to
comply with the system they thought this introdudestretion to compliance to

specifications and procedures

= Some interviewees thought compliance levels ambeaglirect labour community
reduced with length of experience. They said néwlgd manufacturing
technicians would comply fully with systems perithieduction instructions.
However, over the course of time reduce their l@f@lompliance in-line with
other employees. An interviewee suggested two resafw this using a parent-

child analogy
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» “The child (new hire) copying the more experieneédlt (experienced
peer)

» The child (new hire) with a ‘why should | if theyn@ineers) do not
attitude™

One interviewee commented all tasks associatedayitocess are typically
controlled through multiple specifications. Whems&wone counted the number of
tasks called for in the various specifications #redtheoretical time taken to
complete these tasks, it amounted to a signifiparttof one person’s activity for
the day

It was suggested there is a general acceptanaaafompliance relating to

process and equipment specifications

8.16 Compliance Summary

Mattia and Dhillon (2003) discussed how an orgaitsaespouses policies, rules and

puts in place management controls that do notatefaat they actually do. From the

semi-structured interviews the following could H¥served:

Accountants’ espoused theory and theory-in-useaadly the same. As a
department they believe they are fully complianptocedures and guidelines and

their beliefs are supported by the organisatioa afole

Manufacturing Technicians’ espoused theory canifferent from their theory-
in-use. When a new hire is introduced to the factheir espoused theory is
considered the same as their theory-in-use. Ower iti becomes quite different as
they adopt custom and practise behaviours of theger serving peers. The
manufacturing technician population appear to feltbe standard set by the
engineering group. The way specifications are amithay not allow for full

compliance without some form of manufacturing iroation.

207



» Engineers’ espoused theory and theory in use te gifferent. They are the
custodians of the specifications and proceduresibuiot hold themselves to the
same standard they espouse. During the Yield ¢cadg & was observed one site
was very much into the detail but the other siteduding the local site were not.
This behaviour suggests a questionable disciptingtlate specifications when
necessary to allow for full compliance. Enginearsgreat stock in automation to
remove the potential for human error. They do reatessarily realise they are
increasing this potential for error with the lindtenaintenance of the

specifications they are responsible for.

8.17Reliance on Knowledge Systems

The topic of site automation percolated through asry important topic for the site with
considerable human and financial investment deelictd it. There was no specific
acknowledgement of the implications of following ‘@utomation roadmap” with respect
to transitioning to a more automated infrastructéenost all of those interviewed
agreed the Site’s investment in automated systemssfumdamental to its strategy. Table
8-1 summarises data from the semi-structured ires/showing the reliance change

from employees over to systems.

Table 8-1 Reliance Ratio

Feliance Fatio

Employees | Systems
Past & 20
Moy a0 70
Future 10 a0
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8.18 Operations and Information Systems

Engineers and engineering managers interviewed @mnted on the ability to generate
important data from tools and how this was impdrtarensure processes remained in
“control”. New tools brought into the Site must kasxommunications ability and older

generation tools have been modified to allow comication interfaces.

Figure 8-4(a) and 8-4(b) illustrate a typical agafation to a processing tool. In the past,
with a ratio of 80:20 in favour of employee relianenanufacturing technicians would do

the following as depicted in Figure 8-4(a):

» Select a lot for processing

= Place the lot onto the tool

= Select the recipe for the tool from a paper spestion

» Load the recipe onto the tool manually

» Manually adjust parameters to meet product spetifio
= Run tool

= Remove lot from tool once processing completed
Operations engineers and information engineers Wwavked extensively together and

through shared knowledge and expertise designeditamated system which is now

proliferated through-out the Site.
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Figures 8-4(a) and 8-4(b) Pre and Post Automated @pator Interface Respectively

Operator interface

Electranic ~ Station
Database Controller
Specifications —» Operator interface
h 4
Processing Processing
Tool Tool

(a) Manual operator interface {h) Automated operator interface

As Figure 8-4 (b) shows, there is an automatedesy&hown as a station controller

between the operator and the tool. The revised ifow

= Select a lot for processing
» Place the lot onto the tool
* Run tool

= Remove the lot from the tool once processing cotagle

All complexity has been removed and process stepdened. The system shown in
Figure 8-4 (b) removes the need for a degree aindmintervention”. This in turn
removes a layer of tacit and explicit knowledgerfran organisational perspective.
Accountability is effectively transferred to thesggm and those who comply with this
system. Table 8-1 has shown the transition away fiemployee” accountability to

“systems (automation)” accountability to be subs&hn
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8.19 Does the Organisation Support Knowledge Managent?

When asked if the management of the site suppéredledge sharing and

collaboration amongst its employees most respanségied an example where there has
been a financial investment in a piece of equipm&ugport on benchmark visits and
internal and/or external training. Most interview@®mmented knowledge and the
ability to use knowledge effectively was criticalthe Site’s success. On his book about
Peter Drucker, Flaherty (1998aid it is possible to learn from excellent compani
Drucker concluded their one common denominatortivagocus on results in improving
financial assets. Always paying attention to qaéilie performance, excellent companies
were not deluded bygtiantitative gymnastics and misdirected activitidhis appears to
be a fair reflection of the advent of the produtyiteam whereby prior to the cross-
functional team taking over there was a lot of nnestted quantitative effort. Through

supporting the team the organisation supported letye management.

8.19.1 Support through the Advancement of Systems

Previous chapters have discussed in detail thenadwaent the company has made on
creating an information-network where engineersreadily access important process

control data from their processes. Other exampieside:

* Implementing a Station Controller on every piecegdipment in the Fabrication
area

= Converting all paper specifications to electromedfications

» Introducing a yield database

* Introducing a safety database

» Introducing web reports which all manufacturing mgers use to determine the
performance of the area and set tactics for theropohy. All site employees can

access this data
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= Linking Fabrication area data to test and assembly

The premise is any individual can sit at a deslktog exploit information from many
sources. Knowledge is exchanged by means of teahyoésulting in a more productive
operation.

8.19.2 Support through the Advancement of Training

According to interviewees training is recogniseddsrmal way of transferring both
explicit and tacit information.

8.19.2.1 Direct Labour Training

Some interviewees gave examples of the trainingesysvhich supports the direct labour
organisation. According to most of the engineetsrinewed, the Station Controller
system almost immediately removed any level ofidation new hires or inexperienced
manufacturing technicians had about running newstd®y putting on the same “front
end” as shown in Figure 8-4(b), on the interfacapoter all tools would be operated in
the same way, irrespective of their function. Tleduced the training time by over fifty
percent and in some cases eighty percent. The arandrtype of knowledge to be
exchanged for training purposes was greatly redaoéedraining became more effective.

In this instance less knowledge was deemed to baloé.

These training advances have helped to build a cmrBdent manufacturing technician
population. With the use of standardised automsystems, more technical ownership
has been transferred to the manufacturing techmmogulation. The use of systems has
enabled the company to up-skill manufacturing tesans. This in turn has allowed the
company to create an additional grading and wagetste which before now was

afforded to indirect labour employees only.
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8.19.2.2 Indirect Labour Training

There are three elements to indirect labour trgiminthe Site, namely internal, external

and cascade.

Internal trainingrelates to an engineer training other engineetsabmicians on a piece
of equipment, a process or a service. This wilhmadly involve transferring tacit and
explicit knowledge. The process followed is not@asnal as is used for direct labour

training with the exception of safety related whigrere is a formal system.

External trainingrelates to engineers attending training coursgarosed through
vendors and normally associated with the purch&sew equipment. This training is
formal and engineers are given “on the tool” tnagnand will receive training and tool
operation documentation. The engineer translatesrto user and maintenance

specifications prior to releasing the new tool todquction.

Cascade trainingelates to engineers who have received internaktarnal training
cascading this down to the rest of the workfor@ntdied as requiring these skills. This
has the benefit of the trainer, being an employeébesite, being able to temper
discussions based on his knowledge of the traifieere has been a lot of feedback from

employees supporting this method of training.

8.19.3 Benchmark Visits

The company will support visits of engineers toeothites to learn about equipment
operation or process cost of ownership. Case sindyand case study two are examples
of this. In some cases there are extended periadsining. Engineers from the site
knowledgeable about systems and procedures woukl with other sites to implement

and embed these same procedures.
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8.20Knowledge Sourcing by Foreign Multinationals

Almedia (1996) investigated the learning and ctwiion patterns of multinational firms
in the United States semiconductor industry throtinghanalysis of citations to their
patents and through field interviews. He found Kraiwledge used in innovation by
foreign subsidiaries in United Sates regions islli¢at the regional and country level).
Almedia (1996) further commented firms locatednnavative regions have greater
access to new technological knowledge than thaitia}y distant counterparts. Semi-
structured interviews highlighted where naturatiera have worked together to improve
performance of the site using an innovative apgradcénter-linkage meeting set-ups.
This is a method of Alliance and Association. The sould be construed as a
knowledge-intensive district. Analysing case stddya was an opportunity to observe
and to compare knowledge management between mamurggcsites in different

countries.

8.20.1 Case Study Observations

The Spend case study related to a benchmark esitden two of the manufacturing
sites. According to Appleyard (1996) access to Kedge can occur through channels
such as emalil, telephone, face to face meetingsing other companies’ Fabrication

plants, consortia or benchmarking studies. Thispsesented in Figure 8-5.

Figure 8-5 Restricted and Unrestricted Knowledge Cannels. From Appleyard
(1996).

Restricted IInrestricted

* Reviewing patents = Mewwvsletier

_ * Reverse engineeting | ® Popular Press
Public Paterted technology | = Trade Journals
= Conferences

= “izit other Fabs = Email

= ConzoHium = Telephone
Private . Elenu_:hmarklng * Face to face meetings
Studies
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Both case studies undertaken involved benchmadtidjes as depicted in quadrant
Private-Restrictedind email, telephone calls and face to face mgeas depicted in
quadranPrivate UnrestrictedSemi-structured interviews and case studies iftkht

areas of knowledge channels within the remainiredgants of Figure 8-5.

As represented in table 6-0 the benchmarking wiag arranged to look at specific spend
elements of the operation. The guest site obsg¢hedepartment relationships in
operation at the host site commenting on how affedt was and the wish to replicate it
back at their own site. It was not a case of theiag an apparent lack of skills or
knowledge at one site versus the other. It wasdbegnition of how one of the sites set
up a process of knowledge sharing between profesisgyoups and how they used this

knowledge to build on their success model.

Figure 8-6 International Knowledge Exchange

United States (Central
Operations and Support
Managers and Engineers

United Kingdom
Operations and Support

Managers and Engineers

Knowledge exchange:
Departmental relationships
Business Systems
Frior History

One site has an attitude of inter-linkage whereyepeoject has to ultimately link into a
master strategy team as discussed in Chapter § widy of working was not presented
directly to the visiting site. The guest site begmnealise the knowledge sharing
platforms in use during their visit. They also readl the level of knowledge operations
engineers had about financial systems and the té\alowledge accountants had about
operations and project management. Figure 8-6 tiekmowledge exchange flows
between the Sites.

The host site believed they offered knowledge #MiBiting site. According to Gupta and

Govindarajan (2000) the greater the value of aididyg’s knowledge stock for the rest
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of the multinational company, the greater wouldtbattractiveness for other units. This
idea is broadly consistent with the concept ofdtigke advantage” in the literature
dealing with diffusion of innovations which has aegl that the adoption rate of an
innovation is positively related to its advanta@ehen and Levinthal (1998}ated when
exposed to the same environment and even whendheriasignificant differences in the
desire to acquire new knowledge , individuals arghnisations may differ in their
absorptive capacity, that is, their ability to rgose the value of new information,
assimilate it and apply it to commercial ends. Vis#ing site appeared to understand the

value of the knowledge demonstrated by the host sit

8.21Business Process

The guest site presented a logical step by stegepsoof project management where the
key imperative was to ensure everything could lbemeiled. The guest site presented
their Six Sigma means of project management of lvthie host site was already familiar.

Neither site discussed the option of replicatirg ltisiness process used.

8.22 Cross-Border Relationships

At the outset the relationship between all the mensbf the team was very good. There
was an openness about and willingness to sharel&dge: Styles were not dissimilar
and both parties were as comfortable with formalidedge sharing through
presentations as they were with informal knowleslggring through discussions when

they were on production line tours.
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The Yield case study related to a benchmarking wigblving three sites in different

locations. Figure 8-7 depicts knowledge exchangedlbetween the sites.

Figure 8-7 International Knowledge Exchange by Locaon

Krnowledge exchange:
Departmental relationships
Business Systems
Prior Histany

United States (East) e —
— Operations
Managers and Engineers

United kingdom United States (Central)
Operations I Cperations

Managers and Engineers > Managers and Engineers

The team’s objective was to improve yield througing their collective knowledge and
experience. Almost immediately the team establishedry good working relationship
and made a fundamental observation about whereléigioblem is detected in the
manufacturing process. The level of knowledge regith the cross functional team
appeared to boost their confidence as demonstwaied they rejected an industry
standard means of analysis and designed a besystieens According to Ghoshal and
Bartlett (1988) national subsidiaries carry oufedi#nt tasks in the different processes
through which innovations are created and instihdlised in multinational companies.
They can develop and adopt new products, processesministrative systems locally
using their own technical and managerial resout@esspond to local circumstances.
Ghoshal and Bartlett (1988) further add subsidsamay also be required to diffuse their
local innovations to the parent company or to ofulrsidiaries, and the ability to
facilitate such intra-organisational diffusion ebsidiary innovations allows a
multinational company to exploit the scope econsmidearning inherent in its

geographically diversified operations.
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As a cohesive team they were also capable of degettteir own faults and appointed a
facilitator to help them avoid being distractedl&ygthy “non value added” technical
discussions. The Spend case study highlighted vithersites looked at continuous
improvement in different ways. One site held a teamiral to all other teams and had
clearly established linkages between the teamsofiter site set up a dedicated team as
and when an initiative or improvement project ocedr Feedback from a senior member
of the corporation centred around one of the sgggngth of havingvery strong and
collaborative managers who use and embed systarosirtpetitive advantade

Feedback on another Site was haviagry strong engineers who would follow systems
and address root cause corrective actiorhis would suggest the Sites have
complementary skills.

The team on the Yield case study used a standaiddsas system. What became
apparent on this team and what may have provea #oflilure of the collective team

was the extent of maintenance the bespoke systguired to keep it current. It required

a lot of time to keep it updated. Only one of thiee sites appeared to have the culture or
discipline to do this. The other two accepted thesl of discipline required to keep it

updated was probably beyond expectations.

The Yield case study team demonstrated the sammepe and willingness towards
knowledge sharing as the Spend case study teamesBi@nals within the company
appear to hold very similar and comfortable vielwsu the importance of knowledge

sharing.

In his analysis of the firm as an integrator, Grd®96) viewed organisational capability
as the outcome of knowledge integration: compleant based productive activities.
Grant (1996) further commented this analysis ohargational capability offers insight
into the linkage between organisational capabéitg competitive advantage. The extent
to which a capability is ‘distinctive’ depends upihie firm accessing and integrating the

specialised knowledge of its employees. The highetevel and sophistication of
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common knowledge among the team, whether in thra fidrlanguage, shared meaning,
or mutual recognition of knowledge domains, the enefficient is integration likely to

be.

Communication between sites relating to the casdiedt has not been prolific. Once the
benchmark visits were completed limited commundarafollowed. Within a matter of
weeks or months communication with respect to dp&cs discussed during the case
studies, stalled. In the case of internal semiestined interviews there were observations
about how departments like to work with other dapants and keep communication
channels open. There has not been a like exampda discussing knowledge sharing or
communication between any two of the three sitesudised.

8.23 Conclusions

Corporate relationships in a multinational comparg/important (Schollhammer, 1971).
They can dictate strategies and policies orgawisatide. McGlynn (2008) identified
three forms of knowledge approach: integrated, émadnd bypass. Chapter 5
summarised departmental knowledge sharing (Talle Bhere is evidence in this
research to suggest departments who operate ureléntegrated” approach tend to be
more receptive to knowledge sharing than departsnght do not.

Some departments have significantly invested inraated systems as “knowledge
databases”. These automated systems also acttézipttee product from operator non
compliance. This research has shown there is &pertvariation between departments
in how they comply with these systems. It has alsmwvn those who invest in these
systems do not set the standard for compliance.

The case studies undertaken demonstrated how eeggdgom U.S. sites worked with
employees from the local site. This relationshipesgyed to be devoid of any feelings of
“competition” between the sites. No quantitativéadaas gathered to measure
compliance with systems at the other sites. The® however qualitative data to support
one Site as being particularly compliant. The Idi&é¢ was the only one to demonstrate a

structure of formal knowledge-sharing project teams
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Chapter 9 Discussion and Conclusions

9.0 Introduction

The original hypothesis to be tested wdeés a knowledge-led multinational company,
who organise their Fabs as competing business ,unity exploit knowledge to produce

a competitive advantage

This research has provided an opportunity to erioe extent of knowledge
management within a local site and explore how Kadge is transferred between sites

with a view of testing the research hypothesis.

Chapters 2, 3 and 4 formed the literature surveysmowledge management, individual
learning and the learning organisation. Chapteslied the data from the semi-
structured interviews, Chapters 6 and 7 collateddta from case studies and Chapter 8
was an analysis of the collated data. Chaptea® @ttempt to summarise the data
analysis from a business perspective and introgdutiy own business perspective from

the position of Operations Director at the loc si

Answering the following research questions weresaered fundamental to the research:

1. Do goals align across departments at the locé? site
All significant Site goals were aligned acrossdapartments at the site. Goal
alignment was not shown to be a barrier to effeckivowledge management.

2. What is the current level of knowledge sharing withnd across National Sites.
Knowledge sharing through formal or informal comneations within departments
was considered healthy. Knowledge sharing betwepaniments was viewed as
limited or associated with specific departmentdepartment managers. Knowledge
sharing across sites was viewed as an occasiosaheduled event (business

forecast reviews).
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3. ldentify performance trends and the contributidie&fve knowledge management
has made to performance.

The data gathered produced evidence of successks department teams resulting
from the effective use of knowledge management. /&/aesuccessful team was
identified, further teams were established progdarholistic knowledge
management business process approach. Furthenegidgists whereby some
department managers have gained a knowledge maragethos. Analysis of the
data supports the use of effective knowledge manageteams as being the main
contributor to the Site’s much improved Key Perfarnce Indicators.

4. Establish the level of support the organisatioregito knowledge management.
Data supported the Site’s management style anasimércture to be supportive of
knowledge exchange. An open communication policydnve for system
automation was cited as two key areas in whictsitesupports knowledge
management initiatives. There was no evidencerofidknowledge management

networks in use at the Site.

Through the existence of an internal competitiveltcape, the local Site has made use of
knowledge through internal improvements and inites, such as automation, and
complementary team work. Furthermore National Sendactor manufacturing has
shown collectively it has demonstrated a competitidvantage over like-Fabs. Figure
9-1 represents National Semiconductor’s performavieen compared to other Fabs. The
shaded columns represent the local Site and otileeddS Sites. All data to the right of

National Semiconductor relate to external Fabs.
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Figure 9-1 Fab Comparison Data as published by amternational Benchmarking

Company.
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Operating its business units competitively doeg diational Semiconductor a
competitive advantage. Furthermore the effectiveinégnowledge management within
the local site has given it a competitive advaniager the other Sites. The leftmost
shaded column relates to the local Site. This corgfithe local site as the most
productive internal Fab. Prior to the time thissi@sh was undertaken the local site was

the least productiveab.
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9.1 Knowledge Sharing

The discussion points in this chapter relate to knewledge is shared and in particular:

» Knowledge sharing within local departments
» Knowledge sharing between local departments

» Knowledge sharing between sites

9.1.1 Knowledge Sharing within Local Departments

There are a number of professional and technicalpg. Representatives from all groups
were interviewed as part of the semi-structureerinéw process. Case studies mainly

involved engineers and accountants.

9.1.2 Engineering Knowledge Sharing within the LodaDepartment

There is both a strong semblance of informal kndg#esharing and formal knowledge
sharing between engineers and technical staffl disdiplines. Engineers value informal
knowledge sharing opportunities. Groups of engimeee located in the same offices on
site and prolific informal knowledge exchange oscim their opinion many

breakthrough situations have occurred followingsame cases, happenstance situations.
A deliberate attempt was made to move away fronneegs spending time putting
together formal presentations to senior managerméetplan was to release them from
this and create an environment conducive to knogdesharing which in turn would

improve site performance consistent with observatiooted by Dhanaraj etc al (2004).

Engineers are responsible for defining a procedgranslating this information into
codified instructions for manufacturing techniciaagollow. Data gathered from the
semi-structured interviews suggested the levebaimiance to procedures in the
engineering community to be comparatively low. Eegirs during discussions agreed

they themselves were not fully compliant to progedibut not in a manner which would
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compromise safety or the product. Reasons foritkisded the level of maintenance
required to keep procedures updated and the Ié¥risi between engineers and
manufacturing technicians such that verbal insibastwould suffice. Additionally
engineers believe they have knowledge above theeduwe and the procedure is not
necessarily the only way a task can be performezmf management perspective, the
expectation is the task will always be carried@artrectly and safely. It is not
unreasonable for someone who has written a depneckdure to be knowledgeable
about other means of carrying out the task in fe@int way.

Engineers put great stock in automation — thetghioi pull parametric data directly from
equipment and use this data to build process dasysbems which is central for the
robust manufacture of silicon wafers. Investmerdutomation has increased year on
year. It should be noted this investment may hadeectly led to the reduced level of
compliance to procedures by engineers — automatiarremove the potential for human
error. If the product is protected in this wayppaars to reduce the priority of engineers
updating procedures. Specific strategic plans &b @éh written specifications with the
advent of automation were not put in place. Engmaeuld informally keep
manufacturing technicians up to date with chang#sger than relying on a formal
knowledge exchange process. A management tearagstrsthiould be considered to work

hand in hand with the migration towards automation.

According to some interviewees the manufacturiragess relies on a custom and
practice method of manufacturing technicians pering tasks to achieve manufacturing
aims. It was suggested the level of compliancerttiem procedures by manufacturing
technicians reduces in-line with experience gaitteshould be noted it is likely the
custom and practise procedure is correct and thitewprocedure outdated. Custom and
practise itself can be a hurdle to overcome. dtigsult of replicating tasks continuously
over time. If a specification changes an employag fimd it difficult to adhere to the
new instruction following a natural tendency foetto do what they have always done.
It could be the case tacit knowledge exchangeheilb adherence as this exchange

normally occurs through discussion and demonstrafiocodified instruction such as a
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written change to a procedure may not be enougbdiareone to immediately change

how they do something.

Yield jeopardy due to reduced compliance is migdadue to the continued reliance on

automated systems as discussed earlier.

With the ability to automatically generate informoatfrom their equipment of
responsibility, engineers invariably spend lesseton the manufacturing line. This
reduces the opportunity for informal knowledge desions between engineers and
manufacturing technicians. This effectively reduaéme of sight for knowledge sharing.
In addition engineers can become ‘one step remdvexti the equipment they are

responsible for.

9.1.2.1 Advancement of Automated Systems within Matfiacturing

As discussed in Chapter 8 there have been signifadvances in tool automation. This
has resulted in strong working relationships betwiaéormation systems engineers and
operations engineers. The unspoken mantra couliiéfaibed as “control the process
and equipment through desktop computers”. Chaptiscussed how some of the
equipment used is 1980s vintage. For the equipmeqiestion there was no
communication interface. Engineers took time tokweith external suppliers to build
bespoke control systems which would interface thse tools. A prerequisite to

bringing new tools on to the site is they are egagpwith communications interfaces.

Engineers will readily move into un-chartered temy and will “push boundaries”. They
always appear to look for technological advancemiatording to some interviewees,
there are as many in-house engineering designedations as there are ‘off the shelf’
solutions from suppliers. Engineers rue the opmitguo maximise data gathering. Two

potential issues of this approach were highlightgdhterviewees:
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= Automation provides the means to harness data hasito be interpreted. Some
interviewees feel some data is generated for dagks and it impacts
productivity

» There are potentially too many ad hoc data-gatgesystems. Engineers who
introduce them have the tacit know-how of maintagnihem. If this knowledge is

not codified there may be problems should theséergs leave the company

The change in direction towards automation hases®d the requirement for
Information Systems engineers. Through semi-stradtinterviews data suggests neither
the engineers nor the company were cognisant afrthkcations of this. Chapter 8
discussed automation and the migration away froeofybe-centric” systems to
automated systems. There is a need to maintaipatedtially further develop these
systems. Information Systems engineers therefordditave a greater responsibility
moving forward with the burden somewhat eased omufisgturing technicians and
engineers. This increases the need for knowledgéngh Information Systems engineers

need to know manufacturing impact of what theycdmiag.

The development of automated system involves vgritiespoke software to meet
engineers’ specifications. Discussions highlightezlstyle and substance of what
different engineers specify may not always be &tast. This can lead to variation of
automation on a tool by tool basis. This has bdentified as a potential problem for the
future. It was commented earlier in this chapteyimeers are aware of written
specification non-compliance but believe automatrotigates this. If variation in
bespoke automation software programmes is not st@msiit will not correct the
compliance issue which may subsequently lead terpial yield or product delivery

issues.
9.1.2.2 Investment in Engineer-Led Knowledge Systesn

Engineers are an integrated part of the Site’stabgsset investment programme. The

site introduced a capital asset review board whitahdardised the capital asset review
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process. On previous occasions some engineers \askilfbr a particular specification to
control a particular parameter whereas others didThis introduced variation to what

could and could not be parametrically controlled.

The capital asset review board introduced a pnm&which ensured all engineers
complied with specification standards. The progegslved brining all appropriate
engineers together to discuss all capital equiprieebé proposed. This knowledge
sharing forum led to a greater standardisatiorgafgment purchased. A change in
organisational planning has now taken place whettebdysite Director will not approve a
capital asset request unless it is approved bgdpéal asset review board. This part of

the process has now effectively been embedded.

9.1.3 Engineers Working Between Local Departments

Historically engineers would focus entirely on teial solutions to problems and let
others deal with the financial aspects of manufaogu Over the course of the last four
years, the relationship between the engineeringiandce groups has resulted in
engineers making decisions from a sound finan@als This has resulted in an

improvement to the bottom line as noted in integmahpany records.

The whole complexion of the way the site does lessrsince has changed wholly down
to this newfound engineering-finance relationsBipth professions can relate to one
another as they want to understand each otheriadrss They both want to run the
business and have a desire to make the businesssstud. They both thrive on

knowledge sharing and gain benefit from accumulatexniviedge.
9.1.4 Accountants Working Within the Local Department
Accountants rely on and support codified knowlettgasfer. They comply with

procedures and have the support of the organisatigaflected in the feedback from

semi-structured interviews. Although comfortabléhwnformal knowledge sharing they
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appear to prefer standardised policies and proesdidiccountants have their own
specialist areas of knowledge but rotate tasks foagaient basis to ensure everyone
meets a minimum knowledge requirement. They irgist minimum professional
qualification criterion and would rather do witha@urt accountant for a period until a
suitable qualified candidate can be found. From@Wedge perspective, the accountants
interviewed said this enhances the ability to ergaesknowledge due to the additional
tacit and explicit knowledge the professional dfizdtion generates. It also results in a

group who according to a senior member of the asgéion ‘think the same way

The finance department hire and train accountamtsdnsfer to corporate headquarters.
They believe this endorses their view of the stashdflocally educated accountants. In
addition they say having “ex-patriots” helps knoglde exchange between corporate and
the local site. In part due tggeaking the same langudged in part due to this process
being a builder of trust. Corporate headquarters also gain first hand kedge of the
level of experience and expertise within the Srtevjgling a solid foundation to a

successful knowledge sharing relationship.

9.1.4.1 Accountants Working Between Local Departmes

There was a watershed in terms of how the orgaorsabllaborated, shared knowledge
across departments and ultimately prospered. Foe $ime accountants held the view
they should be “operational”, that is, be partha process of running the business. This
notion came out very strongly during semi-struadureerview discussions. The
relationship between the operations and financapgg@reviously kept professionally
parallel. There were no knowledge sharing forungsasione interviewee profoundly

commented We worked side by side but not together

An organisation change within the operations grewto a new approach. The finance
team requested to get involved at the outset aggestied a cross-functional knowledge
sharing team be set up to manage the site’s dakotir productivity programme. This

was chosen as it fundamentally draws together pleeadional and financial aspect of the
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business. This was described in chapter 5. Theugtdty team was a finance-led
initiative but one where it focused heavily on leaging knowledge from relevant
departments. Data from the semi-structured intersigcored the finance department
more highly than all other departments from a d¢tation and knowledge sharing
perspective. From this perspective, it was not ualt® find the finance team wishing to

initiate a cross-functional team initiative.

The direct labour productivity programme was esshleld. This was the beginning of the
turnaround of plant performance. Accountants argineers interviewed who had been
with the company prior to the advent of the protlitgtteam all acknowledged the
importance of the productivity team to the changedst and productivity performance.
Accountants and engineers interviewed who joinedstte after the productivity team
was established, recognised the close collaboratideknowledge sharing style between

engineers and accountants as the norm.

9.1.5 Cross Functional Team Work — The ProductivityTeam

From the pilot interview and subsequent discussibese were two imperatives

important to the productivity team:

1. Demonstrate period on period improvement on lsitaldirect labour
productivity

2. Propel the local site to become the most produdiiteebetween the three sites

Both points demonstrate the competitive spirit witlind across the organisation.
Competitive advantage was mooted during semi-stredtinterviews, but as a
competitive advantage between manufacturing sgexpposed to a company-wide

competitive advantage.
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A central tenet of the productivity team was tgobeductive an employee had to be
physically present, be trained and be flexiblés Itnportant to discuss this further as this

topic brought out most ‘emotion’ during semi-stwretd interviews:

» An employee had to be physically present

Attendance issues had to be addressed. Holidagmsgdtad to be improved.
Headcount issues around absolute numbers angstsliarose particularly at
weekends as this is when shift employees wankmstieme off. Sick absence and
holiday absence combined allowing headcount tdoibw critical mass at
weekends. The productivity team pulled togetheapfiropriate departments. It
leveraged these collective skills and knowledgaddress sickness absence and to
introduce automated holiday management systensshtiw knowledge is used

which impacts the bottom line. Having knowledged$ enough on its own.

» An employee had to be trained

Direct labour training had always been prolific Buills gaps were still plentiful.

It transpired each of the shift managers wouldeckogining gaps pertinent to their
own shift or perception of what they thought neettede done. When all shift
training plans were pulled together by the proditstieam it was clear they were
not synchronised. The productivity team made theéstn to hold bi-weekly
meetings to cover all shifts. The leader workediilite training co-ordinator to
design a training plan which would meet businegsirements. This was a good
example of shift managers using knowledge withertbwn horizon to improve
company performance. It did not extend howeveraiirig suitable knowledge to
look at training plans and how they fit companydseat a macro level. This
highlighted the benefit of cross-functional teantseve functions out with

operations added substantial benefit to operatissaks.

» An employee has to be flexible
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If an employee is trained on a number of processaipns they are expected to
move between these process operations dependitiig agituation of that day.

This could include a manufacturing technician aallin sick absent requiring
another manufacturing technician taking over tpeicess operation for the day.
Prior to the setting up of the productivity teamgmagers did not consider moving
employees between shifts as this was deemed tebes#ive topic. The
productivity team, through good communication anespntation of strategy to the
manufacturing technicians, moved employees actufis.sThis was accepted by
the manufacturing technicians as they supportethtiseess need.
Communication is an important knowledge tool. Knesige can be good

persuasion tool.

9.1.5.1 Using Knowledge Systems to Introduce a Flble Workforce

Chapter 5 included a discussion on the topic a&aditabour agency workers and how
they were used to help with permanent staff hobdd@ye introduction of agency workers
was possible due to the advancement in knowledgjers at the site. Automation
reduced Direct Labour training time and protectegigroduct from human error.
Training and yield knowledge systems were foundeg@omplementary. Agency workers
could be hired and trained within a matter of we&keviously it would take months. By
introducing agency workers it would protect pernmdrgaff from business perturbations:
if business increases an agency worker would [l hif business decreased an agency

worker would leave the business if appropriate.

Some interviewees who had been with the comparny émough to remember the last
influx of agency workers stated there were a laaifvity and yield deterioration issues.
They acknowledged there has been no such concednsud this down to the automation
discussed above and the robustness of training pliad review meetings. This was an

endorsement of the productivity team’s philosophg methods.
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9.1.6 Knowledge Sharing: Department to Department.

There is no direct corporation or site edict tohatme knowledge. The level of
knowledge sharing between departments is traditypgaverned by performing tasks

required to meet site or department goals.

Two likeminded department heads contracted to gesthe full extent of knowledge
between these two departments. A productivity teea® formed and this initiated the
process of department to department knowledgergihan an explicit basis. The
complexion of the two departments has since changibdnembers of the departments

sharing knowledge in a much more open manner.

Data from the semi-structured interviews confirnrkedwledge sharing between these
two departments is viewed as responsible for amawgment in plant performance.
Managers interviewed commented they had changé&ddiagartment behaviours based
on trying to follow the example set. This demonstsasuccess breeds success, a

successful method adopted by many.

The semi-structured interviews identified departte@vho were not viewed as being
receptive to knowledge sharing. These departnahtsve direct responsibility to
corporate departments. It should be noted howdverdepartment viewed as the primary
knowledge sharer also has direct responsibilityoipporate. Further research into
corporate and local department relationships sudijese approaches exist between a
corporate and local department. The departmentdifiel as not being receptive to
knowledge sharing fall under the “Broken” or “Bygaspproach as defined by McGlynn
(2008). Department to department knowledge shavigstimulated by the set up of the
productivity team originally and subsequently bgide for the team to inter-link all

relevant meetings.
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9.1.7 Expanding Cross Functional Team Work: Alliane and Association Method

Most decisions and actions on site generally ine@m operations and a finance
perspective. With this premise the key managersimthese groups agreed there should
be linkage between all appropriate meetings angidacmaking forums across the site,
where relevant. The idea was first put forward metessarily to build on knowledge. It
was to use collective knowledge to avoid potensislies such as different groups of

engineers procuring equipment to different stanslavdto prevent budget over spend.

Those interviewed commented on how this style ledyzeldl increase knowledge between
individuals and groups, improved communications gederally created a series of
meetings with purpose and “value add”: the intesses commented on getting
everything they requested from an investment pafiniew due to the level of control on
the process. They all commented they had to giveturn was their presence at meetings
and a commit to following the standard set ouhatrheeting rather thamoing their

own thing. Engineers in particular commented they felt tihganisation was supporting

them through participation in these meetings.

As meetings progressed and everyone began to sdeiefit through acquiring a greater
knowledge of all topics discussed and all meetprgslucing successful results, the sense
of support became greater. This method is stilisinfancy however, and still relies on
key department heads to maintain the momentum.n&exm still exists until the
organisation embeds this method of knowledge spatirere is a risk the process of
exchanging knowledge will fall back to “type”. Aliterviewees who discussed
department to department knowledge sharing categbyistated the Site’s performance
would significantly improve in line with improvechkwledge sharing and collaboration
between departments. At this juncture the improvernmeperformance is being realised.
Knowledge needs momentum. Knowledge must be embdeésieployees can improve
performance through collaboration and knowledgeispalf the knowledge is not
embedded into the organisation it could resultdrfggmance deterioration if holders of

knowledge leave the company.
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Of those interviewed who form part of at least ohtéhe teams in the Alliance and
Association method, most said there were certagtaches which had to be overcome.
Most obstacles discussed related to departmentdoridual’s attitude towards a new
way of doing business. Meetings take the formved \want to go through the whole
detail together and come up with a solution togétHa some cases this would highlight
deficiencies in some department’s operations. ¢laated an element of discomfort for
those department heads or members. Some wouldametehproblem pointing out areas
for improvement others would be more reluctant.sSseferencing this data with data
gathered on department to department collaborg@bmered during the semi-structured
interviews suggest the departments who are reluatarthe same departments who are
perceived not to be receptive to knowledge shamjcollaboration between

departments.

9.2 Knowledge and the Organisation

This research has uncovered what could be considenple proof the Site supports
knowledge sharing. The Site’s primary concern i$queance of goals agreed with

corporate at the beginning of each financial year.

Status of Site goals is readily accessible to eeargloyee at the company, real-time for

most of the goals set.

The Site will invest significantly in what it reqas to meet year-on-year improvements.
It determines this investment based on senior meswifestaff’'s recommendations. There
was a strategy to pull all inputs together to eashe correct decisions were being made.
This method proved to be successful as the Siegs-gn-year performance was

considered respectable.

Through two significant investment periods, capitsdets were reviewed using the

Alliance and Association method. This integrategrapch resulted in the right
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classification of tools being ordered and broughtm-budget and on-time. This was

deemed to be a breakthrough in terms of plant pedoce. Resulting in:

» Improved equipment with communications interfacditgio allow process
control

= Significantly improved productivity following focusn direct labour attendance,
training and flexibility

= Adoption of best practises from other sites follogvbenchmark visits.

At any given time the Site was now producing thstlbest, productivity and yield
performance of all sites. A like-for-like companisof equipment would put the site at a
disadvantage which made these results all the neanarkable. If harnessed and used

correctly knowledge will provide the opportunitypooduce a competitive advantage.

9.2.1Knowledge and the Individual

There was no doubt the organisation supported letyd led programmes to produce
the performance it desired. Data gathered from-stmctured interviews suggested the
knowledge breakthrough was down to select indivgluas individuals form part of the
organisation this may not be a surprise. Howewese discussions also highlighted the
obstacles these individuals had to overcome torersiccess. The level of success prior
to and after this knowledge breakthrough is scstas worthwhile discussing this
further. Future success may hinge on how knowléadigatives are supported by the
organisation. Appendix E contains a comparisomefttaits of knowledge leaders and

knowledge laggards to those demonstrated by masagéhne local site.

9.2.2 Knowledge: Subsidiary to subsidiary

Case studies gave the researcher the opporturcgnpare knowledge sharing between
engineers from different sites and between thogeenrs and engineers from the local
site.
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Within the case study environment, in terms of behas it was difficult to distinguish
between engineers. There appeared to be a veristmrdanguage used between all
involved in the meetings. One point to note was @iitde sites was much more into
detail and preferred expansive systems which covalteeventualities. These systems
could be difficult to maintain if there was a lazkdiscipline. The ‘Detection Matrix’
designed by the “Early Lot Detection Team” demaatstl the “good and bad” of

knowledge sharing:

= The ‘good’ was the success generated through Imgnam international alliance

party together who designed a break-through systeaddress yield

= The ‘bad’ was all sites do not appear to have theigline to maintain this break-
through system. Data generated from semi-structntedview regarding

compliance supports this observation

Engineers across the corporation appear to exhibisame norms and values. The case
study data did not suggest any form of competiutien engineers were working
together to come up with a common solution to dlem. Both case studies identified
areas for improvement in at least one of the sitesy proved to be effective. Where it is
possible to identify improvement programmes withihigt need for expensive
benchmarking visits it should be done. Internatido@chmarking visits have their place
but should be thought through as a programme r#tla@ra one-off approach to problem

solving.

9.2.3 Knowledge and the Corporation

All sites communicate to corporate on a regularshd$ese meetings are normally done

via telephone although video-conferencing is aksedu

236



Knowledge shared during these calls typically eetatcurrent performance, future goals
or particular initiatives. These meetings normailyolve the top two tiers of the
management organisation. When data is exchandpgsimvay it tends to be formal and

even sometimes guarded.

Where a department has a direct line responsibdity corporate department, knowledge

sharing is dependent on the relationship betweesethespective departments.
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9.2.4 Autonomous Decision Making within a Knowledg&nvironment

Chapter 8 discussed custom and practise refewiogrhpliance to procedures. It also
relates to expectations of the individual or cligGéanging attendance behaviour is
“easier said than done”, not necessarily just fesnmemployee’s perspective, but also
from a management team’s perspective in termstafrecwhich should be taken. This
subject created the most knowledge ‘clashes’ atogtd a number of interviewees
across a number of relevant departments.

Many company and government websites contain kggrsl information appropriate to
managing a business. According to the interviewlee® were a number of discussions
about how to control absence rates on the siteyMathese led to disagreements based
on what one department said should be done basethployment law and the other
department based on custom and practise procedresscussions were satisfactorily
concluded but the discussion demonstrates how sibtegxternal knowledge can

influence internal company policy. Knowledge coulplath opinion can cause conflict.

9.3The Business Case for a Knowledge Management Approa

The semiconductor industry is a fantastic sourdeaoivledge. Processes are complex,
there is a heavy reliance on capital equipmentsasidnificant support infrastructure is
required to run this type of business. A wealtlemmiployee talent work together to ensure
the Company is successful, profitable and growss figsearch has been an insight into
how a particular part of this whole operation used leverages the knowledge potential
which is at its disposal.

As Operations Director within the local facilityhas been possible to maintain a
knowledge perspective throughout the duration esé¢hstudies. | was extremely
fortunate to be in the position of beginning thekelies at a time when a new knowledge

opportunity was presenting itself to the organdati
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The way knowledge-led teams have evolved is disclgsdetail. Initially it was about
setting up one team to look at the potential forass functional knowledge-led team.
Subsequently it was about expanding these teamsdbtve the breadth and depth of the
organisation.

The chronology of teams discussed and who werdvadas shown below. The level of
involvement has expanded considerably. From inolgidpecific department managers
the structure of the teams has extended to majofitye Site’s employees being

involved in at least one of the teams showiable 9-Obelow.

Table 9-0 Chronology of Local Site Teams

Team Name Participants
Productivity Team Specific Department Managers
Site Absence Team Specific Department Managers
Capital Review Team All Department Managers andifaeys
Consumable and Project Spend Team All Departmemiaigfiars and Engineers
Shift Review Team All Shift Staff Managers and Eoydes

It has been widely recognised the performanceefdbal site has improved significantly
over time and in particular during the last foufit@ years. During this time the local
site became extremely competitive on all site mstThis success can be attributed to
setting a knowledge mould which would become thg wwado future business.

Throughout this process there have been many dést@covercome.

In any organisation it is not atypical to set upoaganisation structure and set an
expectation amongst senior department heads anddgartmental deliverables. In my
view it is rarely the case the department headsbeibsked to collaborate and share
knowledge amongst themselves for the greater gbtttea@wompany. If not the case
within the local site, then it would be very unlikéor it to be the case for subsidiary to

subsidiary.

Appendix F contains a description of each of tlzene shown in Table 9-0.

239



9.4The Burden of Knowledge

There was an opportunity to review knowledge shgafiam many different groups
which involved many of the same departments ovegtley time frames. McGlynn
(2007) likened the movement of groups towards Ebotative state as a progression

within a spiral. This is shown in Figures 9-0(ayl&3i0(b).

Figure 9-1(a) and 9-1(b) The Collaboration SpiralFrom McGlynn (2007).

Figure 9-0(a) Lacation of Groups in the Spiral Figure 9-0(b) Location of Groups in the Spiral
at the Advent of Collaboration Following Collaborative Wentures

The group leaders tended to orchestrate proceettimmgsa central position in the spiral
and as groups became more collaborative they mdesdr to the centre of the spiral.
Uncollaborative groups would remain static or remaithe outer region of the spiral.

Knowledge-led teams at the local site are becorttiagtandard for continuous

improvement. Striving for a continuum of knowledgé-teams can highlight concerns

relating to people and systems:

240



There can be an over reliance and lack of acknayahesht for those who are the
greatest advocates of knowledge sharing. An indalidan put their own career
and reputation on the line by becoming associaiddaknowledge-led team. All
teams discussed during this research relate toatréspects of the business.
Should any fail it would have serious implicatidosthe site. There have been
cases, one in particular where a knowledge leatlesii®is have achieved world
class levels of success and cemented the reputitibe site. Those involved
widely recognise these achievements but the sigm @sganisation has not openly
recognised it. The individual in question did need to move out of their direct
area of expertise to get involved with establisrangrowledge-led organisation.

A legacy however has been established.

Knowledge sharing in some quarters is considerssediination of information

to those who ‘do not need to know’. Getting everyon the team up to the same
knowledgeable level was important to the knowleldgelers. It did however
create discomfort elsewhere. An example of this @easonstrated during the Site

Absence team process relating to limited knowlestg®ing.

Managers and engineers put great stock in autometicemove the need for a
level of knowledge. Contingency needs to be made/fere these automated
systems are custom made through a single sup$lmilarly with bespoke in-
house solutions it is important to follow a singtandard for the purposes of

ongoing maintenance or development of these systems

The whole operation becomes dependent on autorsgséeins. Redundancy

must be built in as a single issue could shut dthenvhole operation.
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9.5 The Importance of Knowledge in a Changing Orgaisation

The semiconductor industry is cyclical by naturethid the design and assembly
operations headcount changes normally occur thrattghion. The amount of tacit
knowledge leaving the operation at any time istiahi Within the manufacturing sites,
attrition is typically very low but cost and prodiwity focus results in a ‘reduction in
force (RIF)’ every few years. This normally invossa number of employees leaving the

organisation.

Figure 5-3 captured how important metrics in a nfiacturing site can deteriorate when
clusters of the operation leave. That is, a nurlbsimilarly skilled employees working
within the one area leave and take their tacit Kedge with them. Ostensibly a skill or
set of skills has left the operation. In realitysithe more practical ‘how to’ trait which

causes the damage.

There are a number of areas where a headcounhgesen have an impact:

» The ‘how to’ knowledge as discussed above

» The ‘informal contact’ where an individual has buwip a goodwill relationship
with other departments, sites or suppliers

» The ‘hidden’ issues where a previous incumbentusasl their own particular
skills to keep problems at bay

» The resizing selection procedure. Every resiziagation will result in a more
experienced and skilled employee leaving. At sotagesthe ‘knowledge Fabric’
of the operation may start to become compromishas dan be particularly the
case if a company accepts voluntary applicatioeadlof compulsory
notifications.

»= The weight of responsibility on remaining employ&zsianage the operation and
to resolve the issues highlighted in the bullehpoabove.
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If there is notice of a resizing exercise thenithpact on tacit and explicit skills must be

put forward for consideration:

» Explicit skills are considered more obvious basedypically being codified.
Managers should understand the impact to the bssized ensure there is
sufficient coverage prior to resizing the organatThis coverage should
include the inherent skills of the individual leagithe organisation and an

understanding of systems the individual has implgeteor supported.

= Tacit skills of an individual are considered lebsious to managers. They may
be more obvious to peers. Prior to an individupbsating with the company,
there should be a risk assessment done and &tistated of the ‘most likely’
issues to occur once the individual has gone. Taeager can then monitor the

‘most likely’ metrics to be affected and react duydf deterioration occurs.
Knowledge leaving the organisation can have a agmit impact. It is possible to

mitigate this impact. By adopting the method ddmatiabove the local site has ensured

good business continuity on recent rising prograsime
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9.6 Summary of Results

Table 9-1 represents how departments rate thest thknowledge sharing with all other
departments. In some cases responses are identathers some departments believe
they communicate well with another department lyat tlepartment believes there is
limited exchange between them. Achieving best praciollaborative approach between
all departments was accepted as an action whiclhdvortither improve the Site’s
performance. The content of the table is basedhemanking process used and my

interpretation of the results.

Table 9-1 Department Knowledge Sharing Matrix

Operations Finance EH3S Planning HR 15
Best practice . limited litnited Best practice
: . Good advizory X
Operations - collaborative relationship knowledge knoweledge | collaborative
approach exchange exchange approach
Biest practice GD':.'d ' limited litmite:d Biest practice
: . communication .
Finance collaborative - hetwesn knowledge knoweledge | collaborstive
approach exchange exchange approach
[ GrOURS x| o [
Best practice Best practice limited lirmited limitec
EH&S collaborative collabarative = knowledge knoweledge | knoweledge
approach approach exchange exchange exchange
oo limitec lirmitec litmitecl limitec
Planning communication knowledie knowvledge = knoweledge | knoweledge
hetween groups exchange exchange exchange exchange
Good - Good Good
- - lirmitec — -~
limited knowledge | communication communication communication
HR knowledge -
exchange hetween between betweeen
exchange
groups groups Groups
Gaod Good | limited Good limited
- communication communication
15 communication knowledge knoweledge -
hetween between
betwesn groups exchange exchange
groups groups
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Analysis of results identified a number of commberhes across departments. All
recommendations from this research will be appiceall departments at differing levels

based on common and unique themes.
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9.7 Final Conclusions

Knowledge sharing impacts the Site’s Key Performeaindicators as supported from
analysis of semi-structured interviews, two caselists and personal observation as a
member of staff at the company. Knowledge shassrai established business process.
Advocates of knowledge sharing effectively questtbtraditional headcount hierarchy
by setting up knowledge based collaboration umtsexpanding the control and
influence of these units horizontally and vertigafi the organisation. More and more
managers and professional staff are becoming edgadbkis way of doing business as
more and more teams are returning vital succeaseseéry demanding manufacturing

environment.

Knowledge sharing has provided structure. Respaitgidnd accountability is clear
through effective two-way communication. Knowleddparing is a maturing process. As
support mushrooms the organisation is becomingasingly comfortable with it as a
process rather than a notion. It encourages infmvand spawns ideas. All functions
and disciplines are becoming more aware of howstats they make or actions they

perform impact other areas of the organisation.

Knowledge sharing crosses international boundaresiever, working across multiple
time zones is not conducive to establishing infdrmeggular nature of communicating
and sharing knowledge. This was deemed to be #requisite to having successful
knowledge led teams in the organisation. Thereasemcope to nurture and improve
knowledge sharing between subsidiaries, althougtesdat negated by the competitive

spirit in which people appear to be comfortablerapeg under.

Failure to comply with an automated knowledge basestem can have many times more
implications than failure to comply with a traditil manual procedure. More “checks
and balances” tend to be associated with manutdregs There has not been a great deal
of thought or discussion on a knowledge standaidisaAdopting a standard allows one
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knowledge based system to be present across malsy lfono standard is present the

knowledge based system may be different tool tb too

Knowledge advocates are proponents of the knowlethmethod. Not all senior
managers are knowledge led proponents. Every ieigee stated bottom line
performance at the site would increase if knowleslggring achieved levels to those

displayed by the knowledge sharing advocates.

Knowledge management should be embraced as a goninmprovement programme.

Effective knowledge management:

»= Recognises the skill and not the title

* Is an inclusive process promoting inter and ingpaitment collaboration
= Promotes team effort and team rewards

= Offers transparency as a process encouraging esgsdyp share all data

= Joins all activity in an organisation together unaige knowledge umbrella
= Acknowledges the importance of codified systems

= Eliminates silos

» Impacts an organisation’s bottom line

9.8 Research Limitations

As with all research, there are limitations to ithterpretation of the results. The

following is a discussion of such limitations:

» Managers may respond differently than individuaitdbutors due to the nature
of their jobs and responsibilities. Individual cobtitors may be more
comfortable than managers discussing questionsensitive nature with a senior
member of staff, or vice versa.

» |t was not possible to completely standardise yeeldpend in the two case

studies when comparing results against other sites.
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= Manufacturing or maintenance technicians were mdtded in the overall
sample. It is possible inputs from these groupddcolange interpretation of
results.

= Case studies were a “point in time” and may notdrapletely representative of
how organisations behave over time.

®= The scope of the case study was limited to yielorovement and spend.

= Time was a constraint. The number of semi-strudturerviews was limited due
to including two case studies as part of the retear

= |tis possible the outcome of this research isral@vant to other industries. This

was not a consideration of the research.

9.9 Recommendations for Further Work

During the course of this research a number ofiplesiirther research topics have

arisen:

= Compliance to procedures. Interviews identifiecelsvof non compliance in the
manufacturing environment. “Custom and practice$ wwoted as one of the
reasons. It would appear “custom and practice”’¢bel a tolerated behaviour.

* Investment in Automation (1). There is an undedy@mgineering drive to remove
the “person” aspect from the manufacturing openatiy investing heavily in
automation, in some cases completely replacingdinemunication infrastructure
in a machine, it is removing the responsibilitynfrthe operator to the machine.
Much of this may be down to technology advancerbenthere is some evidence
to suggest it is due to lack of trust in the oparat

* Investment in Automation (2). As productivity imanufacturing site increases
due to technology advances, companies can shringizle of their engineering

organisation. It is possible companies are not isagn of the responsibility the
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Information Systems group absorb as automatioreasas and fail to adjust
headcount accordingly.

This research identified two occasions where perémce deteriorated due to the
loss of tacit knowledge from the organisation. T¢as be very costly to an
organisation and may even be irrecoverable. It beagossible to find ways of
measuring and potentially mitigating tacit knowledgss from an organisation.
The relationship between corporate headquartergssdbsidiaries is very
important. At the local site, three methods or &4y of communication were
identified between a corporate department anda tbepartment. Interviews
confirmed these affected the ability to knowledgare at the local site.
Interviews identified specific individuals who weamssponsible for the turnaround
of the Site’s fortunes. This involved working ireas not classed as their own
domain which other department managers were notartable with. With the
progression of technology and rise of the knowldddecompany there is
potentially an opportunity to remove traditionab jitles and assign tasks and

projects to the most knowledgeable people.

9.10 Contribution to the Body of Knowledge

The principal aspects from this research study wfoem part of existing research are:

The contribution of empirical research into thejsabof organisational learning.
Knowledge begins with the individual and extendghorganisation (Becerra-
Fernandez and Sabherwal (2003). This study hasrstus/to be the case at the
local Site. Ostensibly the organisation suppoke@vledge sharing approach but
there is no provision to encourage it between depants. It supports the view
managers have traditionally been comfortable withgs which are easily
measured and accountable (Miles, Miles, Edvins$888).

The weakness of the organisation to codify tactivikedge. Two occasions were
identified whereby key performance indicators detated due to the loss of tacit

knowledge from the organisation.
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The existence of communities of practice as a meaimsproving Site
performance. Wenger (2004) stated communitiesadtfme “manage their
knowledge”. This study has shown this is done &rmal and ad hoc basis.

A demonstration that espoused theory and theougénmay not be congruent
(O’Hare 1987). This was supported by the percewaghtion in compliance with
procedures and guidelines.

A demonstration international businesses needdaterconditions for efficient
knowledge sharing between headquarters and subsglés well as between
subsidiaries themselves (Michailova and Nielso®620This is done through
formal and informal networks.

The principal aspects from this research study Wwfoem unique findings are:

The research highlighted how fully codified procestucan be unwittingly
translated to tacit knowledge and the impact orotiganisation should the
individual with this knowledge separate from thenpany.

The demonstration of a knowledge conversion meshanThe study has shown
how the organisation converts tacit knowledge toliek knowledge to provide
codified process procedures in the context of ecihgrproductivity through
automation.

The research identified three methods of Corpdmaseibsidiary communication:
integrated; broken and bypass.

9.11 Professional Contribution

An objective of the research exercise was to imptmwsiness processes within a

knowledge context at National Semiconductor. Thieong has been implemented

prior to completion of this research:
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Training programmes have been modified in an attempapture tacit
knowledge within manufacturing technician proceduiinhis takes the principle

form of manufacturing technicians being involvedninting training schedules.

Daily meetings take place in the auditorium withdaly shift professional and
technical operations staff and representatives fbsupport departments. This
45 minute meeting discusses operations perform@aogethe previous day,
requirements of the day, project status and updeadesall support departments.

Each shift holds a 15 minute review with all shifanufacturing and maintenance
technicians on the first shift and last shift aéittrotation. Site (local and other
subsidiary) performance is published and updatating to manufacturing

changes are discussed.

Important strategy meetings now include represeemfrom all departments.
Other than department communications and speeiisrtical meetings there are

very few meetings which do not include full depaettal representation.

A site automation roadmap programme has been deetlio parallel to
removing non value added tasks. Previously aut@matiould protect the product
from manual misprocessing but did not consideiink#iciency of not removing

manual checks.

The use of “custom and practice” procedures wasidered a significant finding
of this research. Resolving this would take time thucomplexity and cultural
element. The process of implementing procedure$itonate these practices has
begun. In the interim the potential for “custom gamdctice” procedures was
considered significant enough to be problemati& mew line the Site is
developing. Checks and balances have been implechémensure it does not
develop in the new line.
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The following will be developed or implemented upmympletion of this research:

» Atraining module is being developed in conjunctwith National
Semiconductor Corporate Training Campus as patheotompany’s “Front Line
Leadership” programme. The programme originallysisted of six modules but
will now include a “knowledge Management for a Catmve Advantage”
module following the completion of this researcheTmodule is expected to be
cascaded to other sites.

» The findings of this research will be presented to:

o All department managers at the local site

0 Senior staff at the local site

o The senior vice president of operations who isaasible for the whole of
manufacturing in the Corporation

o The vice presidents of manufacturing at the tweeogubsidiaries

The presentations will include recommendations @n husiness processes

should be changed to take advantage of knowledgagesent in respective
departments and sites.

252



Appendix A Pilot Study Power Point Presentation Intoduction

Knowledge Management

Research Interview
Pilot
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Knowledge Management
Introduction

« National operates in a global market environment

+  We have entered into a knowledge economy ¢.f. previous industrial or
agrarian economies.

« Future wealth and power will mainly be derived from intangible and
intellectual resources

+  Knowledge management refers to a range of practises used by the
organisation to identify, represent and distribute knowledge for re-use,
awareness and learning across the organisation

Knowledge Management
Types of Knowledge

+  Explicit
— What can be easily codified —eg a PM procedure
— What is espoused and physically done can be different

+ Tacit

— Normally acquired through experience — g,g fault finding technigques
— Difficult to harness
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Knowledge Management
Exploiting Knowledge Assets

+ Exploiting knowledge assets more difficult than exploiting capital assets

— Creating new knowledge

— Codifying knowledge

— Establishing a framework to share knowledge
— Continuous learning

— Establishing a competitive advantage

Knowledge Management
Mosaic or Melting Pot

Does National's set-up of ‘competing’ business units promote or inhibit
knowledge flow

Does each attempt to develop competitive advantage weaken the
organisation

Are some of the parts greater than the whole
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Knowledge Management
Local vs International Cooperation

»  Comparing NSUK to Front-end Eabs:
— Where does cooperation occur, where does it not
— What are the areas of cooperation
— Why does cooperation occur in some areas and not in others

* What are the potential implications of above outcome
« Are there areas of commercial competition precluding cooperation

Knowledge Management
Internal Knowledge Exchange Map

» Manufacturing / Finance
— What level of cooperation exists

— Is there evidence of knowledge exchange and if so what has it achieved both
qualitatively and quantitatively

— Have any issues occurred due to above
— How does this compare to other areas in the organisation
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Appendix B Pilot Study Interview Questions
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Appendix C Cross-Site Benchmarking Agenda

Spend Benchmarking Visit

0g:00 - 9:00
09:00 - 10:00
10:30 - 12:30

10:30 - 12:30
LUNCH 12:30 - 13:00
13:00-17:00

15:00-17:00
15:00-17:00

10:00 - 11:00

10:00 - 11:00
LUNCH 12:30 - 13:00
1300 -14:00
1300 -14:00

09:00-12:30

LUHCH 12:30 - 13:00
14:00

Agenda

Tuesday 6 Nov

Introductions (ALL)

Site Towr (Mon Fak): Facility, Office, Support Areas, Ect
Facilties Staffing/RolesResponsilities

Facility Systems Review

Fab Tour

Litility Consumption, Facilties Cost

Facilties Benchmark Data. Measurement/Trends

Facilities Reduction Accomplishments, Improvement Plans
Maintenance Tech roles, resp & org structure, Maintenance
Material Spending parento, trends, standards

Wednesday 7 Nov

Outside service/contracts - where do you use outside support (wether by contract or not?)
Maintenance cost comparizon - like tools for PM's and repairs. See next tab
Compare process and tools

Fab Main Historical improvement actionshbest practices, & current projects
Historical improvement actionsibest practices, & current improvement projects

T day 8 Nov

Test wafer management process including reclaim

Test wafers use (top users of test wafers) & comparison on common tools

Test wafer reduction/contral Historical improvement actionsbest practices & current projects
Historical improvement actionsibest practices, & current improvement projects

Compare processes and tools

Final Comments (ALL)
Review: Action tems
Depart

HOST

Cperstions Directar
Facilties Manager
Facilties Manager
Facilties Manager
Manufacturing Manager

Facilties Manager
Facilties Manager
Facilties Manager
Equipment Manager
Finance Business partner

Equipment manacger
Equipment Manager
Manufacturing Manager

Manufacturing Manager
Manufacturing Manager

Production Manager
Production Manager
Production Manager
Yield Manager

Cperstions Directar
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Appendix D Cross site Sharing of Common Problems wh Potential

Solutions

» (1) Post Intervention Recovery All sites had examples of yield excursions
happening following a scheduled or unscheduledewenht.
Potential Solution: Adopt a culture which treats all interventionshagh risk.

Establish a detection matrix.

* (2) Recipe ManagementAll tools have automated systems controlling flow
and volume of materials used in the process fomgka A programmed
recipe is used to dictate units of measure and titrablems have occurred
when a recipe is confirmed as being good on onlebisicsomehow corrupted
when transferred to other tools.

Potential Solution: Design an automated recipe manager which checksere
following any changes made and requests validatimme the recipe is

transferred to another tool.

= (3) Chipped silicon wafers.Any silicon wafers showing signs of chips at the
edge are scrapped.

Potential Solution: Invest in an automated chip / stress inspectioh to

= (4) Wafer slip. This refers to thermally induced dislocationstatvac level of
the silicon.

Potential Solution: Prevention through input parameter control sotutio
= (5) Inability to measure a fail mechanismlin some cases it was found the

site did not have the capability to measure a piatifiail at the process and

could only detect when electrically tested at #st t
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Potential Solution: Define the parameter on the detection matrix (roeetd
in intervention recovery above). If a site doesmate the capability to
measure the parameter then justify investmentdapable tool. Benefit can

be demonstrated using other sites data — good d&arhknowledge sharing

(6) Problem with incoming material. This related to raw materials where a
vendor has historically shipped e.g. a chemicgasf which fails to meet
specification.

Potential Solution: Define a list of all critical suppliers and requesaterial

parameters are tested to 4 sigma limits.

(7) Test Wafer frequency.A test wafer is used to determine if the process is
in control. Specific electrical or physical paraerstare measured and
compared to a standard. In some cases process fiaibetween scheduled
test wafer events.

Potential Solution: Generate fail data relating to test wafer freqyearad

change frequency where appropriate.

(8) Input parameter control. Test wafers above measure the output of a
process. The input is where the elements which dogether to generate a
process step are measured.

Potential Solution: Define all input parameters for every processpeand

introduce testing where appropriate.

(9) Manual inspection efficiency Wafers are optically inspected at times.
There have been excursions relating to human efreifficiencies during the
inspection process.

Potential Solution: Invest in automated inspection tools for two & #ites.
The other site already uses an automated inspecinbn

(10) Culture. This relates mainly to attitude and work ethithat sites. There

were cases of process checks not being followed.
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Potential Solution: Although a healthy debate surrounded this topie, t
teams agreed there was no easy way to affectihesyone agreed however
if data on problems is very visible and shared sxall sites, employees
would find it difficult to ignore them and continte be non compliant or

vigilant.
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Appendix E Knowledge Champions and Knowledge Laggais: Traits

Entovation (undated) case studied thirty threeifspdompanies and came up with
recurring characteristics which separated knowlddagders from knowledge laggards. A
comparison was made between these recurring ckasticts to those characteristics
demonstrated at the local site in an attempt tesdigparticular behaviours. The ten

characteristics of the knowledge leaders along witbcal site perspective were:

» They have a clearly articulatedsion of what the knowledge agenda and
knowledge management is about. Their thinking abmeit business, their
business environment and their knowledge goalsclezs.

» Local Site PerspectiveSetting up a cross functional team to leveragevege
was visionary. Knowledge leaders were familiar vifteir own environment and
that of all others which would be required to gatjether to deliver a successful

outcome.

» They have enthusiastimowledge championswvho are supported by top
management.

» Local Site PerspectiveThey had knowledge owners. The champions were the
select few. Through good leadership they did howeweage to champion
knowledge as a cause. They were supported by topgeaent in an indirect

way through capital investment and use of resource.

» They have dolistic perspectivethat embraces strategic, technological and
organisational perspectives.

» Local Site PerspectiveThey had a holistic perspective and a visidnch led to
setting up a series of successful teams. Maintgibusiness imperatives and

using technology to the team and the organisatiadi&ntage.

» They usesystematic processes and frameworkghe power of visualisation).
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Local Site PerspectiveAn infrastructure of clear business tools, clear
expectations and an understanding of the linkagpgats the Alliance and

Association Method of knowledge sharing.

They "bet on knowledge", even when the cost-bemefinot easily be measured.
Local Site PerspectiveThe knowledge leaders have trust in each othettand

process. On occasion ‘gut feel’ or ‘instinct’ iseds

They use=ffective communications using all the tricks of marketing and PR.
Local Site PerspectiveCommunications is critical to the knowledge leader
success. They believe in leading from the front@amdata driven

communications. They do not however appear to w&eting or PR ploys.

There iseffective interactionat all levels with their customers and external
experts. Human networking takes place internalty externally on a broad front.
Local Site PerspectiveA series of meetings are scheduled which captites

appropriate site professionals and managers. Irdflommeetings also take place.

They demonstratgood teamwork with team members drawn from many
disciplines.

Local Site PerspectiveTeam members are drawn from many disciplines.
Effectiveness of these members is as discussée imain body of the research.

They have a@ulture of opennessand inquisitiveness that stimulaiasovation
and learning.

Local Site PerspectiveThey are a data driven team who want to understaand
full nature and detail of a problem or initiativiéhey like to educate others and

bring everyone up to the same level as them.

They developncentives sanctions and personal development programmes to

change behaviours.
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» Local Site Perspectivethere are examples of incentives (permanent positr
agency workers who demonstrate knowledge and fléy)bsanctions (no
support on capital requests if failure to complyhvgystem) and development
programmes (individual development programme fonufi@cturing technicians

who are not at desired training level).

Ten characteristics of the knowledge laggards wilihcal site perspective were:

= They simplify knowledge to information or databasedel, often applying the
'knowledge' label without a comprehensive undeditanof what knowledge is
about.

» Local Perspective:This type of behaviour was demonstrated by departsn
which operate under the “broken” or “bypass” applogrigure 8-1). Knowledge
to them is simply a table of data. Knowledge leagbert context behind the data

and turn it into a language other departments calenstand.

» They package and disseminate knowledge that is readily available (vs. that
which is the most useful).

» Local Perspective:Knowledge leaders work with other departmentoioe up
with creative ways of ‘moving to the next level'nBwledge laggards simply

regurgitate data.

= They work in isolated pockets without strong semm@nagement support. Thus,
they may hand over responsibility for knowledgetays to one department, such
as MIS, without engaging the whole organisation.

» Local Perspective Data from semi-structured interviews supportdhservation
about working in isolation. However, this can béhwdenior management

support.

» They focus on a narrow aspect of knowledge, sudmawledge sharing rather

than all processes including new knowledge creatmmhinnovation.
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Local Perspective:lt is knowledge creation and innovation which shes
departments apart. Those who have been creativenaodative appear to
recognise this is the case. They feel good abauttess breeding success. Other

departments do not appear to have the ability toréative or innovative.

They blindly follow a change process e.g.. BPRhuiit understanding the
associated knowledge dimension.

Local Perspective:The site relies on departmental ability to geneaaie

interpret data. This data is then used to makeskeypment or process decisions.
Knowledge leaders appear to excel in this task vdedge laggards do not

understand the full context of the data.

They downsize or outsource without appreciatingtwital knowledge might be
lost.

Local Perspective:This was not demonstrated at the site.

They think that technology (alone) is the answer. é&xample, that expert
systems by themselves are the way to organise smknowledge.
Local Perspective:This was a fundamental finding in the researcler&ltan be

an over reliance on technology.

They have a major cultural blockage, perhaps cabgedclimate of "knowledge
IS power”.
Local Perspective:This was demonstrated by departments who operatieeo

“broken approach” per figure 8-1.

They "know all the answers" i.e.. they are not ofzenew ideas.
Local Perspective:A number of departments demonstrate this charatiteri

They tend to be comfortable within their own busgmboundary. As long as their
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own departmental metrics are in order they willteotly maintain what could be

viewed as a “polarised” view.
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» They get impatient. They think knowledge managensesimply another short-
term project or programme. They do not allow timerfew systems and
behaviours to become embedded.

» Local Perspective:This was another fundamental finding. Likeminded
knowledge leaders understood the potential beokfiew systems and “stayed
the course” managing multiple hurdles to embedeth@provement systems.
Knowledge laggards would either not recognise #ilaerof the system or be too

impatient to support the implementation of the syst

The characteristics suggested by Entovation (udjlaigpear to be reasonably consistent
with those demonstrated at the local site. Thezecartainly characteristics which

differentiate knowledge leaders from knowledge &dg.
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Appendix F Site Teams

The Productivity Team

Four to five years ago during a formal operatiasaw at the local site, the financial
controller was presenting on cost data when theseperations managers suggested the
finance group should be doing more to support djpers They were completely

unaware of the attempts the finance group had pusly made to become part of the
site’s operational strategy team. It was this fpag however which transformed the local
site’s fortunes. Following this meeting the finamoatroller and senior operations
manager defined a new knowledge-based way of makergufacturing decisions. It

would involve all relevant department heads andpmletaly move away from silo-based
decision making. It was the advent of the Proditgtiveam. The operations and finance
managers agreed both departments could have damretonboelp initiate the knowledge-

led cross functional team eatrlier.

The company began its knowledge journey almostcioidant. Had it not been for the
exchange in the operations review triggering tlei& knowledge approach it may never

have realised the consequent leap in performance.

Establishing and embedding a knowledge-based ptiodyteam took approximately

two years. Some problems existed from the outset:

» Manufacturing representatives at the meetings dicappreciate being questioned
by non-manufacturing team members. It took timelics to change. Some
remain slightly uncomfortable with it;

= |t was very difficult to convince senior managemt@ productivity team would
perform whilst results were not competitive;

» Some departments thought they were present jisttaie data;

= Some departments thought they were there to observe

» Some departments were very good at critiquing sther
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From a knowledge perspective, there was relatieas® about sharing in an open forum.
Once performance began to improve considerably ledye sharing became less

conditional.

The success of the productivity team and the waghieved this success was recognised
across the site but not necessarily by every deyeatthead. It was the first time two
departments had set out to work together to actaesammon goal which was
traditionally considered to be purely an operatisagponsibility. There was not

universal acceptance to this style of working. @sitaly, not every department was

receptive to knowledge sharing in this way.

The Site Absence team

This team was set up to address attendance isstinéis thie direct labour population.
Through various channels of feedback it was clearet was an opportunity to improve

the consistency of decision making relating to 1seds absence.

As with all other knowledge-based teams, the tea®s selected and responsibilities
discussed at the outset. The team decided to grasemnmary of team members and
objectives to the direct labour workforce. Priothes it presented to senior staff to ask all
department managers to follow the same principhelsguidelines. Both presentations
were very well received. Within the direct labouwnkforce feedback was particularly

supportive of the process and the consistencyinsed.

All decisions made were recorded for the recordfardback from employees was
solicited at regular intervals. The site absenaentbecame respected and it was deemed
to be doing a good and consistent job with siteabs levels moving to world class

levels.
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There were some departments throughout the predgsk were not comfortable with
the team and what it was doing. This ultimatelydahed the team. In some instances
knowledge cannot be fully shared for confidentyafitirposes. This restricts knowledge

sharing.

Fortunately the management team have retainedstemnee of what the site absence team
was trying to do.

The Capital Review Team

The leaders of the productivity team consciouslyidid to establish a team in a similar
knowledge-based vein to review the local site’staappend. Investment in capital
equipment is significant. There was no dedicatadtdt was normally reviewed through

rolling up individual department requests and segkipproval by senior staff.

The capital review team was established and befiaarece centric. The finance
controller created the necessary templates anthasta and took on the responsibility
for maintaining these. As a knowledge advocatectmroller accepted the extra burden

of responsibility.

The productivity team engaged all levels of managgthe capital review team
engaged management and engineers. The capitaireaaen became proactive where
before it was considered reactive.

The capital review team has also proved to be secgessful. For the first time the local
site was managing significant investment, on tiorebudget and with equipment
specified to a local site standard. It was nowstseond demonstration of managing
knowledge in an efficient way which would give grgficant bottom line investment.

Engineers in particular acknowledged the succedsmportance of the capital review

team. This was an important milestone in engadiegechnical community from a
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knowledge sharing perspective. The knowledge leaiédrthis was a further
endorsement of how teams should be managed oM biee was an acceptance of the
process and it naturally expanded as engineersnandgers became familiar with its

success. Members became proponents of knowledgagha

The Consumable and Project Spend Team

The knowledge leaders wanted to build even furtimethe success of the knowledge
meetings established to-date. Focus on site spanbdeintense. The knowledge leaders
spent considerable time analysing site spend datadide if setting up a knowledge-
based team would be effective. Not only was it tvadtablishing, it would involve all
levels of the organisation. The knowledge leadeltsiis would be the springboard to
establishing a truly knowledge-led operating methidtey termed this the ‘Alliance and

Association’ method of knowledge sharing.

The consumable and project spend team was estadblestd a number of review
meetings were scheduled. Senior managers, tectstéfbbnd finance were represented

at all meetings.

Encouragingly most meetings ran particularly wathwnost representatives feeling
comfortable with what they were presenting on tpeant of the business and what they
were accepting as actions to improve. The earlg d@aynanagers or staff being guarded

and uncomfortable with knowledge sharing had ferrtiost part subsided.

There was occasionally however situations whersgorers did not feel the burden of
responsibility around the room were equal. In mpezience there is never an equally
shared burden of workload across departments. utdrvappear on this occasion a
knowledge sharer wants to receive an equal amdikmoawledge in return for sharing.
This cannot always be accommodated. Case studyvalbiess supported this request for

eqgual sharing. During one of the interviews a managferred to the benchmark visit as
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a “burden, preparing for something where there wowtlbe equal paybackThis is a

direct obstacle to knowledge sharing.

The Shift Review Team

The shift review team consisted of members of tloelyctivity team. Shift patterns were

a contentious issue. It was decided to ask a tehonhad already had an established trust
with the shift workforce to review shift patternéieh would suit both site and employee,
if possible. The leader of the productivity tearauased leadership of this team. Using

experiences from the productivity team the teardde&nsured:

» Face to face meeting with every employee would [d&ee

= A sub-team involving representatives from all shéhd disciplines would be set
up

= Regular presentations to the shift workforce wdagdnade

» Regular email updates on progress would be sent

» The leader would attend every meeting and presentat

These are all examples of knowledge sharing athessite.

The organisation was not looking for an approacicivivould be so time intensive. The
leader of the team chose an intense method whicidwequire a fully committed team
for the best part of one year. A lot of persomalktion the project would be required.
Anything less than this was deemed to result ilufei

Initially the productivity team found it difficulio gain support until the results started to
come through. In the case of the shift review tetlum result would only happen
approximately one year from project start. If thétsemployees taking part in the
exercise displayed patience through-out then thm t@ssumed, correctly, they would be
given the time required. Planning this up front asthg accumulated knowledge resulted
in a successful conclusion to the shift review pssc Knowledge sharing is worth the

effort. It can require a lot of persistence andasnecessarily two-way. During the shift
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review exercise knowledge sharing was more ab@uivthy’ behind the ‘what’ to keep

everyone on board.
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