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Resumen
Esie articulo trata acerca de como las insfuucioras del mercaco labora y, mas especmcsmene, los cambios en las pactlras de la
movilidad laboral. moldean la manera en la cua las erpesas esabecldas de tecnologia intensiva reoenren sus cornpeiencias
tecnoloplcas.
A naves de un estudio delallado lIevado a cabo en BT, el argumento central propuestc es que la habilidad de las empresas en
implementar car-cos estrategicos importanles en lyD,involucrando cambios de lIexibilidad latoral. esaao luenerreme inlluenciada
por las estrategias de los propos empleacos en cusuc a lorrraclon de habilidades y esnucnra puesona. Esto. a su vez, esu influido
por el modo especmcc en el cualles insfuuciones del menace letoral se delinen y se regulan. Se presena un marco et cual integra
la cuesti6n de menado laboral y la mcvaclcn, especificando las coembuclcres dislintas que tal mercadc lace hacie el procesc de
innovaci6n.
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I. Introduction

Itis widely acknowledged that over the past decade
and a half, radical new torms of production have
emerged with the pervasive expansion of information

and communication technology (len (Freemanand Perez
1988, Best 1990). This has acted as a catalyst for deep-
seated changes in the process by which innovations are
conceived and have caused important dislocations with
the institutional structures within which innovations were
traditionally generated. Longstanding organisations such
as British Telecom (BT), that roullnely were considered
technological leaders and innovators in their industries,
have therefore faced enormous challenges to restructure
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competencies and generate greater dynamism into their
organisational routines, This paper contributes to this
debate around organisational and inslitutional change by
looking at how labour market institutions and more
specitlcally changing practices otlabour mobility In an
R&D environment can shape the manner in which large
established technology intensive firms redefine their
technological competencies. The central argument posed
Is that the ability ot firms to implement important strategic
changes In R&D, involving new forms 01 labour Ilexlbllity
and mobility amongst knowledge workers, witl be strongly
influenced by the employees' own strategies ot skill
formation and career structure. This in turn is influenced
by the specillc manner In which the labour market
Institullons are defined and regulaled

The concept 01 the co-evoiution and mutual shaping
of firm organisation and labour market institutions is
addressed using a Iramework developed in the paper thai
intenaces elements ot two typologies drawn trom, up until
now, relatively disparate literatures in Ihe areas 01
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organizational change and labour markets. Inherent in the
framework's proposition lies the notion that the coherence
between the innovation strategy of a firm and the labour
market inslilutions will underpin the ability of firms to ca-
rry out successful strategies of innovation.

2. Re-positioning B1 in the
Industry and Labour Mobility
The telecommunications industry has been at the heart of
the technological and lnstilutlonaluanslormaticns that
have underpinned the ICT paradigm. In terms 01
technological change, Ihe so-called intelligent
telecommunications network, whereby software based
computerised functions support the electronic processing
at digital signals, has been the radical breakthrough that
has transformed how communications is organised
(Mansell, 1993) Powertul customer prerruses equipment
(CPE) In particular represent a paradigmatic rupture in
Ihe evolulion 01 the industry, creating the possibilily tor
users to shape the process at innovation through design
configurations based on more open networks (Kavassalis
et at. 1996). These developments have laid the basis lor
an infinite range of diversified services to suit different
customer needs.

For firms such as BT, the new technological regime
has posed acute opportunities and chalienges. The
danger lor incumbent telecoms lirms is that by relying on
the traditionai source at Income, voice telephony and the
ownership 01 the network, the organisation in effect is
reduced to becoming a mere bit transporter for the value
added services 01 other low cost compelilors. As table
1 shows, up 10 1999, BT was still tar more reliant on
lts traditional voice business than in value added
services. Developing technological and organisational
competencies in the area of network solutions therefore
represents a key challenge Iechnoloqically this has
meant crealing expertise in a whole new series 01areas
such as wireless Inlernet access, direclories and search
engines, internet TV, electronic payment systems,
advertising, education and training (Analysis, 1997).

_ BT_3"q_11l8I

Fixed voice service £2.7bn
Mobile services "'"Data Services £ 597m

Internet sevces £23On
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The second major development, opening the
industry 10competition, emerged as a consequence of a
change in regulation policy by governments, which over
much at the last century had supported the monopoly
status of service suppliers. The UK government in parti-
cular adopled what IS generally known as a "tast track"
privatisation programme (Batt and Darbishire, 1997)
With the shorter lite cycle at products, BT has been
heavily critclsed for being unable to keep up With the
newer, more agile and more entrepreneurial new entrants.
The Economisl for example lamented, "despite BT's
experience in running networks, it lacks entrepreneurial
agility, the speed 01 decision making and the gung-ho
culture of investment to match the moves of companies
iike WorldCom" (4/4/1999).

This criticism emerges from the fact that one at the
characteristics onne giant telecommunications monopoly
firms in the past was that the routines that arose from the
monopoly period were shaped by the overriding obiective
to provide an efficient universal service rather than a fast
rollout of dilterentiated services. As a consequence,
monopoly public telephone operators (PTOs) developed
eltective but highly bureaucratised routines that upheld
detailed operational protocols (Batt, 1995). Hence one at
the main problems tor the large PTDs such as BT has
been to overcome the bureaucratic nature of the former
large monopolies.

Incumbent high-Iechnology lirms such as BT have
therefore faced two main challenges. The tirst has been to
position themselves strategically in the key areas of busi-
ness growth by developing or acquiring competencies
Ihal Will generate new streams at revenue through product
innovations. The second chalienge relates to the changes
in organisational structures to speed up Ihe rate at which
products are rolied out in response to competition and
the taster pace at innovation. Hence, being ahead of
competitors is associated not only with devising new
sources of innovations, but also having the organisational
structures and management capability to ensure rapid
deployment and rollout of new products and services.

Labour markets can playa central role in this process
01 structural change. In particular, the institutions shaping
skililormalion, industrial relations and labour mobility can
facilitate or create obstacles to structural change (Lazonick
1998, Bassanni el si, 2002, Saxenian 1996). This po-
ses the need for a specific analysis of labour markets in
the telecornrunicatlons industry Yet over the 1990s
labour markets in the telecommunications sector also
experienced important changes As a consequence of the
convergence of technologies and the fragmentation at
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employmenllollowing Ihe entry 01mulliple lirms into the
Induslry, skills have become more Iransterable and Ihls
has fomented profound changes in the institutional
structures regulating recruitment and retention of labour.
Various skill types emerging as Increasingly key 10 Ihe
induslry, lor example in Ihe area of software development,
are also associated with career structures that emphasize
inter firm mobility and more flexible non-standard
employment contacts. as evidenced by the growing use
of contractors in research and development environments
(CWU, 1997). This may have a crilical impact on
knowledge transler in Ihe industry. From the point of
view of the analysis, it also suggests thai institutional
change in labour markets may shape the Iype 01
slruclure firms are able 10 adopt al a given point In
time. For example, one ollhe principal ways In whICh
entry barriers have been reduced in
telecommunications is through
labour markets by means of hiring
slaff Ihat have accumulated
knowledge 01 how 10 operate the
network equipment from specialist
suppliers (Fransman, t 998).

This example can be added to a
burgeoning lilerature Ihat suggests Ihal
labour mobllily can be a vital means
by Which firms and technology
systems can expand Ihelr
compelencies Ihrough Ihe transler of
lacit knowledge (Saxenian 1996.
DECO 2001). However, some studies
have also suggesled that policy
recommendations encouraging inler-
firm mobility as a means to advance
knowledge flows can be a double- 50uIt'e: O....eloped lrom me UK Labour Force SuMy

edged sword, particularly It Ihis leads
10 a very high turnover of specialised labour for firms,
Blackler (1995) for example has argued Ihat an inslitulional
structure is required for occupational labour markets to
exisl so Ihat inveslment in training for skills is undertaken.
Organisations may be less Willing 10 invest in training for
niche skills if they are not guaranteed a return trom the
Investment. Hence, a high degree of mobility for
employees in vocational education and training can lead
10 a shortage of inveslmenl In training. II has also been
suggesled that knowledge workers Ihal underlake a great
deal 01 inter firm mobility may " learn" less Ihan those Ihat
have longer lenure (Tomlinson el ai, 1999) This locuses
on the tact that Ihe learning base of lirms Is largely made
up of routines Ihal emerge Irom learning-by-doing and
learning-by-interactlng between employees. The diffICulty

at transferring tacil knowledge that is not embedded In
networks using common protocols and codes of
communication is thus emphasized.

The issue of labour mobilily is partiCUlarly relevant for
BT While a labour market monopsony, BT had no choice
but to undertake its own investment programme to acquire
new skills. Nevertheless, wilh the enlry of multiple lirms
inlo the market. loday Ihis Is no longer Ihe case and
organisations can hunt within a broader national and
international labour market for both general and niche
skills. Specitying Ihe degree at turnover amongsl highly
skilled employees in the !elecommunications seclor is
diflicuillo estimate accurately. However, an approximate
calculation using data Irom the UK Labour Force Survey
Is illuslraled in ligure t. This shows Ihat belween 1992
and 1998 turnover amongst telecommunications
knowledge workers grew considerably'.

Turnover Amongst TeJecommunlcatlons "Knowledge Workers"
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The data were collated from the firsl quarter 01 Ihe quarterly UK
Labour Force Survey lor each year. The following crena were
used:

J. Includes only individuals that answered that they were Managers,
Technical Workers or olhe Professionals at the time when lhey
were surveyed

b. Includes only individuals matlnolceteo that they were currently
working in a firm In the telecommunications industry.

c. Includes only individuals that answered "NO" when asked if they
had been working in the same firm one year ago.

d. All missing values were discarded.

e. The sample average of knowledge workers in telecommunication
for each year was 150. Hence the conclusions are tentative and
need 10be analyzed in coniunction with other inoicalors that show
evidence of mobility.
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3. A framework for changing
industry and labour market
dynamics
The above discussion has emphasised the need for a
reinvention of 8T in order to remain competitive. This
includes the needto generatenew organisational routines
thai place greater emphasis on product innovation and
the taster roil out at new products and services. From a
labour market perspective. emphasis is theretore placed
upon bringing in new skills and developing more dynamic
methods of managing employees, covering areas such
as recruitment and knowledge flows. Yet, as has been
mentioned, the institutions defining the nafure labour
markets are also in a state of flux. In parficular, increased
mobilily 01knowledge workers can be associated both
with the opportunily to expand firm competencies
relatively quickly, but also with shorter time some
knowledge workers appear to spend within each firm
and the growth at non-slandard conlracts within the
high skill end at the market This suggests further
research is needed to analyse the ditterential impacts
mat some recent changes in labour markets can have
in terms of the ability of tirms to deveiop new
competencies. It also suggests the need lor a framework
at analysis that takes into account the dynamics at a
co-evolution of industrial organisation and institutional
labour market structures at the level at Ihe tirm.

This task is undertaken in this paper by intertaclng
typologies drawn from two different sets at lileratures'.
The nrst, shown on Ihe leff of figure 2 below, is based on
a fypology oftirm competence developed by Lam (2000).
Lam's typoiogy draws some Inspiration from the work 01
Lundvall and Johnson (1994) and Blackler (1995)
among others It is based on Ihe idea that knowiedge in
Ihe 111mcan be analysed along an epistemological
dimension i.e. tacit vs explicit knowledge and an
ontological dimension ie at the level of the individual or
Ihe collective film. For the purposes of this paper, two
knowledge environments are highlighted. An embodied
knowledge environment is one where tacit, action-
orientated skili predominates. This type of knowledge
provides an environment where there is little
standardisation 01 knowledge or work practice.
Knowledge therefore remains within the individual rather
than within an organisation and relies to a great extent on
market know-how and skills that are potentially
transferable. This can breed instability within an
organisation, as high movement at labour can create

A fuller version of Ihis framework is outlined in Ramirez (2002).

186

problems at knowledgeretention.Organisationsreliant on
embodied type knowledge could well characterise some
network type forms of organisation such as Silicon Valley
In the US, wherethere arefew institutional limits to labour
mobility and the nature of the work in the area relies on
rapid problem solving skills. Inanembedded knowiedge
environment on the other hand, firm organisation is
underlined by systemic routines and a strong common
culture. Knowledge is tacit in nature, but It resides in
oruanisational capabilities, combining stability and
flexibility of team dynamics The stabilify and formalily of
the structures permits continual and incremental
innovations.

TacitKnowledge

learning and interaction beyond
the firm, Inter firm movement,

off the job training, OlMs.

1- '"","ooC,"'''''
QuaJification

Rule
OLMs

Embod'ed
(Individual

Knowledge)

Embedded Competence
(collective T Rank
knowledge) IlMs

Lam (2000) Marsden (1999)

Collective knowledge, firm
rcutlree, idiosyncratic learning.

S""""" Developed I,om lhe UK LabooJ' Forco Survey

While Lam's (2000) Iypology focuses predominantly
on the firm as a learning agent, Marsden's (1999)
typOlogy, on the right of figure 2 draws on a theory of
micro labour markel institutions and focuses on the role
of labour market institutions in influencing work
organisation and skill acquisition at the level of the firm.
At the core of Marsden's argument lies the notion of the
employment contract as a stable means of aligning job
demandsfa workercapabilitiesand identifyingcertainrules
that can be applied in a wide variety of work
environments'. Forthe purposes of this paper,two distinct

3. Lam (2000) nerseu broadened her typology to encompass inlernal
and occupational labour markets.
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work environments are of interest. On the one hand there
is an environment where the tasks that employees
undertake are grouped according to technical requirements
arising out at the production needs. Because at the
idiosyncratic nature of jobs, qualifications are not a good
guide to assignments, hence jobs are olten decided
according to some sort of internal ranking system, such
as seniority, where status depends upon the range and
depth 01 skills at individuals. Hence internal iabour markets
(ILMs) play an important role in determining the type at
training employees receive. Similarly career paths are often
based on promotions within the firm and associated 10
lirrr-specfic skills gained Within the firm. Marsden (1999)
calis this a competence rank ruie. On the other hand, in a
work environment defined by Marsden as qualification
rules, assignments are set by identifying competencies
required for certain kinds 01 work and assigning them on
Ihe bas.s of recognised qualifications Work is organised
according to skill requirements and around functions, In
this environment, off-the-job training and qualifications
are important, hence training is backed up by developed
occupationai labour markets (aLMs).

The discussion has emphasised that a degree of
coherence is necessary between firm organisation and the
rules defining the employment system m the firm. The
implicafion is that if, as was discussed for Ihe case at BT,
the firm wants to fundamentally restructure ils operations,
there are iikely to be necessary impilcations for how work
rules are defined in terms of job descriptions and how
individuals skili sets are developed. This relationship can
be illustrated by luxtapos.nq Marsden's With Lam's
typology of flrrn competence. Figure 2 places Lam's
(2000) and Marsden's (1999) mal rices side by side and
the arrows illustrates the iinks that wouid be ezpecled 10
emerge. The foilowing points ouune Ihe baSIS on which
these iinks are made:

• In organisations reliant on an embodied knowledge
environment, skill development needs to be dynamic
and highly flexible. Firms in this environment will
allen not have the fime to develop in-house skills
in new areas. Hence there is a need for institutions
that will create ciear guidel ines within which inter-
firm movement of labour can take place, such as
recognised qualifications or weli developed
information peer group networks that can vouch for
individual skills. In Marsden's typology, this
flexibility is aftorded by developed occupational
labour markets as described by the qualitication ruie.

• Organisations that rely on coliective sources of
knowledge and informal non-wrtten tacit type

knowledge structures can be expecled to reiy on
some form of firm specific training structure to
develop common dialogues and understanding of
firm routines. This would reflect a competence rank
rule with flexible internai labour markets.

There are three important implications that follow from
the framework described in figure 2. The firsl is that in nus
case we can define two distinctlypes of firm organisation
that have quile ditierent logics in terms of knowledge tlows
and inslitutional structures supporting them. Secondly I a
specific form 01 industrial organisation as described by
the lell hand typology tn figure 2 will be more stable
and tram the point of Vl€W of knowledge transfer, more
effective, when supported by a specific labour market
institutlenal structure. Thirdly, the logic of figure 2 is
Ihat a change in the dominant firm srucune. say from
embedded to embodied, as a consequence 01 change
in the technoloqical paradigm, wouid also impiy the
need lor a change in Ihe supporting institutional labour
market structures. Otherwise a mismatch between firm
and institutional structures may emerge. The follOWing
section will deveiop Ihe case study 01 BT 10 shed iight
on these propositions.

4. The Case Study
Most of the data presented in this paper is based on
interviews that took place at Adastral Park, BT's research
and development (R&D) laboratories in Martiesham. Ten
interviews were carried out, the earliest in 1999, with BT
empioyees m the R&O department Five follow~up
interviews were also undertaken. The paper firstly presents
a discussion emerging from interviews undertaken with
senior managers holding strategic decision-making
responsibilities. These prOVide an overai i Vl€Waffirm level
poiicy and thinking on strategy and human resource
policy (HR). This is foliowed by a discussion of the data
collected from interviews conducted with non-supervisory
R&D employees, principaliy developers, designers and
engineers on the impact of company level HR policies on
their own career prospects and innovation in BT. Material
was also collected, including the "Investors in Peopie"
document from a ieading research department and a se-
ries of executive presentation notes from a senior mana-
ger describmg aspects 01 BT's research strategy. Data
were aiso collected from The Manager. an internai BT
journal It was agreed to keep the identities ot ali
individuais inte~iewed and department names confidential,
so will remain anonymous .

The methods for interrogating the data lollowed Ihe
"Coding" process described by Strauss (19B7). This Is a
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methodology whereby codes or subheadings are lormed
to link raw data fragments such as paragraphs, phrases
or sentences from the interviews and documentary
evidence to key concepts and themes. The identification
of codes and themes was based on the theoretical
propositions laid out in the framework presented in figure
2. The nexl step Involved outiining a descriplion 01
changes in the innovation process, including changes in
industrial organisation over time, using evidence from
interview data with managers and documentary evidence.
Subsequentiy delailed information was analysed relating
to the nature of changing work organisation, career
deveiopmenl pattems and lirm ievel empioyment systems
In BT Documentary evidence and descriplions 01iabour
market institutions was also provided

Accelerating product life cycles
and intra-firm mobility
Although today it is a private corporation, BT's strength
in the market place still lies to a great extenl on Its tradition
01providing an eflicien!, reliable service and the scaling
up at lechnology tor its giant communications network,
However, as was discussed earlier and as a senior mana-
ger in BT's research department beiow points out, the
routines 8T developed to maximise performance in the
conlext 01predictable changes in lechnology during much
01the 20'" century, have become totally unsuitable tor the
nature of tecnnoloqical change today where, as well as
rellabliity, speed and diversfy in Ihe rollout at Innovations
are of essence:

"the average time to launch something at the
minimum was 1B months to 2 years, It was nonsense,
because by the lime you finished launching it, the
thing was obsolete, So internally there is a view that
we had to have a radical rethinking in our systems".

BTresponded fa the demand lor laster roll out at new
technology by adopting a series at organisational
innovations in an attempt to reduce the bureaucracies and
long drawn out processes that characterised its routines
In Ihe past As tar as research and development IS
concerned, these Initiatives inciuded locussing on the
deSign rather Ihan the bUilding at goods and intreasnq
thesynergresbetweendeveiopersand designersat ditterent
stages in the development iitecycle at Ihe product. These
measures mirror initiatives that have been adopted in a
wide range 01industry environments, thai breakaway trom
developing products and services sequentially and adopt
an iterative method, with permanent exchanges of
inlormation between the relevant actors, starting from the
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stage of concepnon'. In this sense, the first significant
organisational innovation that emerged from the interviews
relates to an attempt by 8T to encourage designers and
developers 10follow their ideas out of the confines of the
laboratories via secondments and exposure to other
departments of the company. The manager cited above
POintsout.

"It's one of our policies to push people through the
business. If someone has an idea, we would like that
person to do the research, take that idea into
development, take that idea into field trials and
deployment and then come back perhapsfor the next
generation of Ihe product. II this worked they would
be so valuable to the business because they know
something from beginning to the end, they know
what's it's like to try and launch science and support
things" .

The effort to encourage the spillover of knowledge
between differenl areas of the firm through intra firm
movement of labour aims to leverage the vision and
experience of researchers throughout the organisation.
Individuals tollowing through the development of services
act as key co-ordhatnq agents of knowledge, sharing
the tacil knowledge of dltterent departments. However,
given the lirm specific context in which the dissemination
and exchange at knowledge exists, the tacit knowledge
generated from the exchange of information also improves
existing firm routines, Using the terminology of Lam
(2000), Ihis emphasises lirm specific knowledge and can
be related to an embedded type of knowledge
environment.

Broader innovation and Inter-
firm mobility
A second significant organisafional change picked up in
the interviews, arose as a direct consequence of the more
diverse technological structure at the telecommunications
industry. The fragmentation of technologies and the
emergence of multiple specialised equipment and soft-
ware suppliers have enlarged the lechnological choices
and options for the introduction of the same basic service,
The R&D process has in consequence become less
predictableand the "make or buy" decision more complex,
with greater emphasis placed on understanding and
transferring knowledge Irom suppliers rather than

See for example Chapter Three in Kline and Rosenberg (1986) and
Aoki (1998),
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necessarily developing new knowledge in-house
(Fransman, 1998)

Firms such as BT that own large networks made up
of mixed generation technologies are therefore being
torced to develop broader competencies 10keep up-to-
date with a rapidly accelerating range at technological
options. As a consequence, the labour supply lor
advanced telecommunication services draws in a broader
scope at skills trom that traditionally developed within
the ranks at the core researchers. BT has undertaken a
series of human resource initiatives to develop these
broader competencies. The tirst at these involves direct
recruitment at highly skilled scientists and engineers into
the company. A senior manager in the research
department comments:

"We need as many perspectives on what is possible.
Some we can get from within the company, but they
are shaped by company cuiture and thinking. So we
gel people in from across the industry and business,
short-term fellow schemes 01 people to work with
researchers. This is a relatively new policy. The
reason is because the skills were becoming out 01
dale. We believe the half-life of a degree is 3 years",

Similariy, a senior HR manager in the research and
development department comments

"The speed with which the market moves sometimes
means you cannot re-orientate people sufficiently in
that lime, To suddenly switch that number of people
is very hard and you don't get advance warning that
il's coming, When you go into a new market area
where we haven't been in before you may need
expertise in that particular area, that you can buy in,
use and once you're in there you decide. Maybe you
will leave there".

BT therelore Is recruiting a greater number 01
knowledge workers directly into high grades Irom outside
the tirm. This is because scientists and experls based on
disciplines beyond those traditionally linked to
telecommunications, i.e. physics or chemistry, are being
drawn into telecommunications. A second lactor is that
outside recruitment can bring a new "vision" and wider
perspective to the firm 01how to develop products and to
combine this with the skills and thinking 01internal people.
A third issue is that In some cases the speed of change,
in terms at new markets and technologies is so tasl and
unpredictable that the organisation does not have the time
to re-train to develop competencies from existing
employees. Signiticantly, the risky nature 01some of these
new ventures leads the film to lavour a looser relationship

With empioyees, who can easily come all the pay roll II an
Investment proves 10 be short-lived. Finally, there is an
Indicallon that the snorter product iife cycle can leave
knowledge and skills out 01 date. Hence greater labour
turnover and movement of individuals in and out of the
firm is not as damaging as it might have been in a period
where projects were of a longer duration.

The discussion so lar has highlighted Iwo broad
challenges lacing BT. One is 10speed up Ihe pace in the
roll out of new products and services, the second to
develop the competencies necessary to generate valued
added services. Two broad initiatives involving changes
in the division of labour have been referred to.
Encouraging employees leading innovations to follow
through their new projects between dille rent departments
in the firm aims to encourage synergies in the initial
phases of development As mentioned earlier, this very
closely describes an embedded knowledge environment
On Ihe other hand, senior managers have suggested that
a greater movement In and out 01 the film at high skitied
employees may be an important means by which BT can
acquire the Ilexibitity and broad competencies to generate
new products and services. This type of structure mirrors
thai described by an embodied knowledge environment

These twin pressures are consistent with the previous
discussion regarding B1's role in the telecommunications
Industry. On the one hand, BT has to cater for a mass
market that focuses on organisational synergies to speed
up Ihe rollout at new goods and services, product
resilience and system wide process innovations. On Ihe
other hand, BT is taclng an enormous challenge to shill
the locus at Its R&D operations, Irom product resilience
to customisation of value added services. This can best
be achieved by introdUCing and continually renewing new
sets 01skills and entrepreneuriallaient

Following the logic of the tramework illustrated in fi-
gure 3, this almost schizophrenic role at BT. where It has
to adopt dillerent strategies, and as a consequence
different structures within the same departments to cater
tor dillerent types 01 markets, has a number 01 important
rnplicalions. BT appears to be attempting to work with
quite dillerent orpanisational structures, thai as Ilgure 2
suggests, have contrasting implications for labour markets
In the lirm. While an embedded knowledge environ men I
is supported by Internal labour markets and tirm specitic
knowledge, an embodied knowledge environmenl requires
the Institulional support at occupational iabour markets to
encourage knowledge tlows 01labour between Ilrms. The
question Ihat arises is how well can a large firm such as
BT accommodate these lensions and support dilterent
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incentive strcutures, if indeed they do exist? The discussion
therefore turns to the labour market institutions and the
experience of R&D workers themselves.

Combining Incentive Structures
in BT
The scenario 01 lnlra firm labour mobility and temporary
secondment at R&D stall within the Internal BT supply
chain was rased as part and parcel of the attempt to
increase the degree of communication and sharing of
tacit knowledge between different departments. However,
although secondment was identified as a major company
initiative, when the idea of temporary secondment of
developers and designers was raised with a number of
project managers in R&D, there appeared to be a great
deal at scepticism as regards its viability Dne project
manager in a department rolling out new telemarketing
products commented:

"Seconcrnen: is a nice theory and there is a lot of talk
about secondment. in practice it rarely works. Typically
a protect will last 6 months, you take somebody out
for 3 months and things have changed a 101.Things
are moving too quickly so that it doesn't quite work,
its such a schism, that there's an awful 101of re-buil-
ding that has to go on afterward to synchronise the
person back inlo the team. Plus individuals aren't
keen to do it unless they are far sighted
enough to see it as enhancing their career;
it's just a nuisance. I know of very few cases
where it has been done" (emphasis added)

Secondment is an important concept that has clearly
been discussed, but appears to face two problems Firstly
there is the short-term nature at projects. The concept 01
embedded knowledge emphasised the imparlance of
stable teams, the knowledge at which is Imbued with a
wider company culture. However, in firms moving rapidly
between products and projects, although teams playa
key role In problem solving, the most important knowledge
agent Is the Individual, that can move rapidly between
teams, contexts and even workplaces. This provides the
firm the Ilex.bility to move resources into new projects as
and when required. In the case 01BT, despite the attempt
to provide longer-term support tor products, the relatively
short nature of each project and the pressure to move on
10 new areas makes it difficult to provide longer-term
resources for each new products and service.

The second obstacle lies In the apparent lack of
enthusiasm of Individuals to embrace secondment,
because intra-firm mobility is not seen as furthering

190

employee's career paths. This suggests that there is a
high opportunity cost for employees to long-term support
lor products and the development of firm specific skills
that this Implies. Consequently the discussion tocuses
on the career structures of employees and in particular the
incentives for progressing through internal labour markets
and building firm specitic skills.

The apparent absence of a career path for R&D
employees willing to develop and follow through
innovations in BT appears contradictory at first glance,
The BT managerial grade structure ISshown in ligure 3'. It
reveals both technical (up to PTG) and supervisory steps
of a hierarchlcal promotion structure through which
management grades can climb as part of their career
development. This structure is in fact very similar to the
internal labour market inherited from the old monopoly
civil service, where direct recruitment to high grades
seldom occurred. OpportUnities still clearly exist tor career
advancement within the firm. In tact R&D employees with
long tenure in BT interviewed contirmed that they had
worked in many different departments within the company.

PCGC
(Senior Board)

t
PCGR

t
peGS
t

PCGT
t

PCGU
(Personal comact grade: U)

tPTG
(ProfessiOfiailechnical grade)

t
NPG4

t
NPG2

Nevertheless, the limitations of the BT career path in
the current technological paradigm become clear when
seen in relation to how it impacts individuals developing
technologies and innovations. The vast majority of

s. All BT permanent R&D employees are on management grades,
irrespective of supervisory responsibilities.

6. The STE, the BT manager's union, changed its name to "Connect"
after the interview was conducted.
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employees at BT's R&D facilitres Ire on the grades at NPG2
and NPG4. These are essentially technical scales. PCGU
and above are managerial grades in the sense that they
involve supervision over other staff and responsi bility for
proiects. This means that the prospects of promotion
along a technical career path are a great deal more
restricted than the scperv.sory path A part of the pay
award is determined by performance rating. However,
given the promotion structures, most employees with
10 years in Adastral Park will have reached the top at the
technical scale Largely in response to this and to stop
employees with advanced technical computing skills
leaving the company, BT set up the protessional
technical grade (PTG) grade in the late 1990s that
Increased salaries by roughly 20% This was in
recognition at the importance at retaining tecmical skills
in the company. Nonetheless, the more limited career
opportunities tor purely technical grades suggests that it
is the supervisory, managerial and organisational skills
that the firm considers as the key tirm specitic knowledge
agents in contrast to the technical grades.

Numerous comments regarding the limitations of the
BT career grade structure were provided by those
knowledge workers interviewed. These views highllghl the
increasing difficulty BT has had in affracting a layer at
younger employees to commit themselves to a longer run
career in the organisation at the time of the interviews. A
young felemarketing software designer with 5 years
experience in BT makes the point

"There is a clearly defined career path, but it's
managerial. The next step up is to manage more
people, but not doing any technical work, so if you
want to do technical work there is no career path
there. I think there is just too much emphasis on
being a manager, there's no career path if you want
to be good technically, YOU'dsoon come to an end
on that path. When you have a corporate review of
your performance, innovation is on there, but irs
not very high. What is really rated is communication
skill, how much can you convince everyone else in
the unit how good you are, If you do that you gel a
high mark".

Similarly an Internet expert comments:
"There is a career ladder in that there are grades that
one can be promoted to, it doesn't in that there are
no specific processes that if you go through will get
you promoted We don't have something thai says
once your performance in these particular areas is
competent, then you're promoted".

However the appeal of internal labour market
structures for career development is influenced not only
by the nature of the internal promotion ladder. It is also
intluenced by the opporlunity costs, I.e the risks and
rewards inherent in developing a career outside of the firm
through inter-firm mobility Particularly during the height
of fhe telecommunications boom in the late 1990s, this
option became increasingly viable and atlractive for fhe
best skilled staff. This can be illustraled Illstly in relation fa
pay grades amongst peers. Salary ranges for management
grades' in 8T I" between £18,000 and £38,000'. Yet this
is well below the wages both contractors receive and
competitors in the software, telecoms and banking industry
were offering in terms of remuneration. In this context 8T
Will clearly struggle to lock in ifs younger and besf skilled
R&D staff, particularly as skills appear to be highly
translerable. Underlining the impact that mobility at
knowledge workers can have in the firm, a senior mana-
ger in the Research department comments:

"We're tending to lose (in research) about 2% a year
through turnover. At meta-level, the organisations BT
looks at are old suppliers, Marconi, GEe, big
technology companies and here our benchmark pays
well But in R&D, our competitors aren't those people
any more, they are Silicon Graphics, Nortel, Banks
and we lose people hand over list to start-up
companies, Our guys who developed the best in the
IP world ailiefl and trebled their pay. Our best security
guys went to a bank, doubled Iheir pay and got a tree
house. BT cannot match thaI You have to accept two
realities, Firstly you have to have a more short-term
view, which to some extent is not a problem, hall-life
of a degree is about three years. On the other hand
the movement out does create problems. A lot of the
guys that come from university now are very keen on
their GVs. BT gives training but we are not
converting so much of it into product now"
(my emphasis)

A career option for employees interested in
developing innovations outsns of the normal BT career
path has also emerged through fhe so-called Bright-star
incubator. This initiative was aimed at providing promising
employees an incentive to develop product innovations
emerging from BT patents through the creation of a start-
up firm linked to BT During the course at the interviews it
was reported that BT had some 1200 patents laying on

1 All B1 contracted R&D employees are formally on managemenl
grades, even if they have no supervisory responsibilities,

8 Based on 1999 figures.
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the shell not being exploited, suggesting some stifling of
entrepreneurial talent within the organisation. The so-
called Brights/ar Incubato~ was sel up by BT as an attempt
to overcome this problem by tapping into the skills and
initiatives of R&D employees. Ostensibly the initiative
provides the opportunity tor groups or individuals with
promising projects to create start-up firms on-site and
allract outside venture capital In so doing the normal BT
supply chain process IS detoured and individuals who
are wililng to take the fisk are given the opportunity to
reap large rewards by creating a new trrn While In the
incubation period, 8T continues to fund the researchers'
salaries. However, after the star: up is launched, it
becomes Independent, although BT retarns a stake in
the new company at between 25% and 50%. Brightstar
therefore represents an institutional innovation that aims
10 encourage a more diverse industrial structure and a
more entrepreneurial culture of innovation around the
company. However this process also ties in to providing
a career option for the most talented and promising skills
in BT. As one of the BT employees involved in a
Brightstar initiative comments:

"The Brightstar incubator is based on the recognition
that maybe the lraditional routes 01 trying to get the
technology downstream weren't working. So this was
a way of avoiding the normal rules of BT product
development. So you have to give up your secure
day job with steady pay to become the part owner of
the new company with a technology you are
passionate about and potentially make millions".

Commenting on his career prospects within BT prior
10 the launch 01 Brightstar, the above researcher made the
point

"Number one priority for my job has to be something
I get motivated on, something I'm interested in But
also very much how useful those skills are going to
be 10 me in my career progression. A year ago I was
trying to progress up the technical career ladder. For
me the problem in BT has always been that once you
get to PCGU you have to leave the technical side and
move on to the managerial career. Becoming a PTG is
slightly higher profile but that's about as far as I can
go on the technical grades. I became an NPG2 9 years
ago, and that's typically how long it would take
people to work their way up to, almost to PCGU"'".

ncebetors of the son set up by 8T have been previously established
by firms such as Hewlett Packard 10 encourage entrepreneurial
skills.

10 See figure 4 lor 8T career grades,
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Clearly Brightstar offers an alternative career palh for
the brightest individuals. Although this option may involve
a long term separation of BTwith some of its best technical
staff, by maintaining the new spin-offs on site, BT can
potentially tap into the tacit knowledge of its ex-8T staf
and raise the profile of Adastral Parkas a high technology
centre, attracting other knowledge workers and innovative
ventures. This suggests that the Incubator has a dual
role. One IS to by-pass the normal, longer and more
bureaucratic route of product development. Secondly,
to encourage the mosltalented researchers to develop
innovations that are in some way linked to 8T in the
context of the limited career opportunities for individuals
developing pctentially important technological
innovations in BT.

Although this inrtiative can be seen as a means to
inject some new radical ideas and innovations into the
organisation, the incubator represents a completely
different organisational structure, restricting knowledge
spillovers into BT.The following point was made regarding
Ihe move to the incubator.

"One of the things that changed upon moving to the
incubator (was that) the free flow of ideas on site has
been restricted, now we don't really want to talk to
people as much as before. There is a vested interest
in making sure you keep the ideas to yourself because
in this environment it is the ideas that are the driver,
while before the currency was good relations with the
rest of lhe business, which was based on an inter-
flow 01 ideas".

The implications are that the release of entrepreneurial
talent involves creating a differenl structure of organisation
with separate rewards and incentives tor Ihe best talents.
This is best mel outside 01rather than within the firm.
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Widening the use of contract
labour In R&D
As mentioned earlier, changing labour market structures
is also associated with the growing use of contract labour
in high skilled environments. Overall the number of
contract and agency stall 10 BT increased tram 1000 in
1980 to 21727 in 1997 (CWU. 1997). BTs policy has
been not to use contract labour in the Research
department. However In the Development department their
use has become more widespread. Contract labour, by
Its very nature, would tend to be associated with a relatively
narrow set of clearly detinable skills. The ability at
contractors to otter clearly recognisable and transferable
sets at skills determines their relative position and strength
within the labour market. Given their relatively narrow
set of skill sets, it would be reasonable to assume that
contractors would be brought IOta BTs R&D area to
undertake a set at very specific tecmi cal tasks requiring
less Ilrrn specific knowledge, particularly when there
IS surge of demand that cannot be covered by
permanent labour.

Gonventlonal wisdom would also indICate that the
nature of the employment conlract creates a dillerent set of
incentives for the contractor than the permanent employee.
Permanent statt may well be encouraged to improve
product quality 10 order to enhance their promotion
opportunities and general standing in the firm. The
temporary nature at the employment contract lor contract
staff might be expected to encourage contractors to meet
deadlines rather than improving product quality and at a
personal level to follow a career strategy based on
acquirinq new skills.

It appears however that this is not always the case.
The view of the line manager interviewed clearly indicates
that contract labour does not negatively Impinge on any
aspect at innovation output. It anything, there appears to
be advantage to using contract workers 10carry out even
those jobs traditionally associated to permanent labour.
The line manager comments:

"There are 40 contractors in at the moment in this
area. The main advantages lie firstly in that some of
these people are very good, to be honest a lot of the
contractors are better than a lot of our permanent staff,
Part of the reason lor this is that, well, they became
contractors because they had enough "get up and
go" and they must have courage and fortitude. You
also have to bear in mind that a lot of our contractors
have been with us for quite a long time, lhey tend to
get involved in the work for years on end, and they

earn fat salaries. So many are longer term and have
put down roots. I don't have problems with the use of
contractors, except that there pretty expensive, the idea
of using a resource centre that is systematically
managed works line lor me They give me Ilexibility
that I can hire and fire from a managed pool".

Siqnilicantly, both the formal skill profile and more
tacit firm specific knowledge of the contract workers
was not judged to be a great deal dillerent from that at
permanent statl. Many of the contractors had BT specitic
skills because they had been on the BT payroll In the
past.

Nevertheless interviews with permanent contract 8T
designers working on projects with contractors cast some
doubt on this managerial view. Responding to a Question
on whether in his experience the project teams were affected
by working with contractors, a designer comments:

I've worked in teams where I have been the only
permanent member of staff, and that has not worked
welt The dillerence is Ihal at the end at the day the
contractor is motivated by the next contract he can
get, and that is determined by the skills he's got and
so he's more interested in developing skills than
products, A lot of contractors, if they're stuck on a
job for six months, they can find themselves pigeon
holed and they wouldn't be able to gel a job doing
anything else but thaI. So you find if you get a lot of
contractors en masse, trying to deliver soltware by a
certain time to a certain standard can be extremely
difficult. The other factor is that there is no performan-
ce review lor contractors, no pressure to say you've
done a good job, we're going to give you more
money or promotion. Contractors give the company
flexibility to get rid of people Quickly, but it doesn't
mean you will get better software because there are
these mouvauon problems, where they have an
interest in developing skills that are not necessarily
related to the project. because you can put it down
on your CV and it will get you that next contract".

These comments highlight the dangers at relYing too
greatly on shari-term labour at this level. Clearly the
incentive mechanisms associated with the employment
contract playa key role, although it is sipniticant that in
spite at repeated questioning on the same theme, the
problems signalled by the above employee were not
picked up by the more senior project manager Interviewed
earlier In fact It appears that BT is considering the more
widespread use 01 numerically llexiole labour, including
in particular contractors.
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Summary
The discussion has highlighted two contrasting trends
apparent in 8Ts organisational structure. The first trend
emphasises the development of specitic routines and
synergies to speed up the pace In the roll-out of new
products and services. In Lam's (2000) typology it
emphasisesanembedded knowledge environment.Hence
the importance at coilective or tlrrn specific torms of
knowledge needed to enhance lirm competencies and
speeding up the rollout of new services for a mass
customer base was emphasized. The interviews also
confirmed the view from managers that organisational
innovations that resemble the competence rank rules in
Marsden's matrix were being introduced. This stressed
intra-tirm mobliity and secondments of employees within
the tirm to follow through specillc Innovations.

A second distinct and dominant trend was underiined
by a move to an embodied knowledge environment This
was associated with rapidiy broadening tirm competencies
and combining firm specitic with market knowledge.
Investment in the re-training of researchers in new
knowledge areas was accompanied with a policy
encouraging outside recruitment This allowed
competencies to be developed more quickly than internal
re-training permitted. More flexible opuons to encourage
employees with marketabie innovations to set up their own
tirms outside of, but linked to, 8T were also encouraged
through the Incubator. Simiiarly, the growing use at
contract labour in innovationprojects underlines the more
arms length relationship a growing number at employees
are having with the firm.

The discussion howeveralso errptasseo the difficulty
8T was experiencing In deveioping these duai
organisational structures, partiy because at the contrasting
incentives this implies for employees. In particula, the
opportunities for inter lirm mobilify at labour amongst the
highest skilled knowledge workers was such, that 8T
initiatives directed towards reintorclng film specific skiils,
such as secondment of researchers to foilow through
innovations, were not generaily taken up by the most
talented and skilled staff 8Ts oifficulties in locking in the
best entrepreneurial talents were reinforced by the limited
promotion opportunities tor technical as opposed to
supervisory management grades. This emerges trom the
formal hierarchical grade structure that large firms such as
8T inherited trom the past and are required in such large
organisations.

The discussion therefore underlined the diffiCUlty in
exploiting fuily tirm synergies and organisation learning
associated to an embedded system of firm organisation,
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because at the un-viabiiity of, using Marsden's
terminoiogy, the competence rank system amongst the
best skiiled employees. 8y contrast, the trend towards
establishing looser and more tlexible ties between the
worklorce, as evidenced by the higher turnover and use
employees on non-standard contracts, appears to be In
the ascendancy. This emphasises the dominance of a
quaiification ruie environment in Marsden's typOlogy,
linked to an embodied organisational structure.

Conclusions
Overail the case study and lramework emphasised the
importanl roie that fabour markets can play in shaping
firm competencies. In particular, the case study supported
a key proposition that tlowed lrom the lramework, that In
the current technologicai paradigm, firms embarking on
new strategies to change the nature of their competencies,
require changes not only in the division 01 labour, but
also that the labour market institutions within and outside
01 the lirm are coherent wilh the type of knowledge transfer
associated to particular firm structures. In particular,
strategic changes in innovation strategy need to take into
account how they implicate employees' own strategies of
ski lls and career formation to be eflective.

The need for 8T to maintain a stable and committed
workforce imbued With the knowiedge 01 the organisation
and its ways 01 functioning is acknowledged by managers
and many existing employees have been re-trained and
are highly respected in the new knowledge areas in which
they work. Nevertheless, it is also apparent that labour
mobility isa growing trend, particularly amongst the most
skilled and younger entrants to the labour market This is
a phenomenon over which even large IIrms such as 8T
have little control.

The key question that emerges is what impact might
this trend towards looser and more flexible lies with the
workforce have lor the abil ity offirms to develop different
types 01 innovation? As has been discussed, the greater
movement of researchers in and out of firms, far from
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debililating Ihe firm's knowledge base, can act as a means
10 diversity a lirm's knowledge base, allowing tlrms such
as 8110 be more responsive to rapid changes in the market
In me conlext 01 Ihe shorler life span of technologies. In
parllcular, if BT is able to atiract more stan up ventures
around Adaslral Park, it may be able 10 create a dynamic
network of skills around which II can renovate its
competencies, much in the same way that for example
Intel was able 10 do in Massachusetis around route 128
In the USA during Ihe 1990s. Hence Ihe iabour market
can help to redefine firm competencies.

Neverlheless, the Implicalion of Ihe case sludy is
also Ihal BTs abilily to develop essential competencies
relianl on long-Ierm leam building and lirm specific
knowledge may be undermined by Ihe grealer mobility
of labour and shorter lime Ihat skilled staff spends on
each project This Is highly relevant for process-Iype
innovalions associaled wilh producl support and product
resilience thai still play an important role in the
telecommunications service sector.

Thus from a broader policy poinl of view, Ihe
deregulaled nature of the UK labour market, the absence
of a common apprenticeship programme accepled by
employers and employee bodies and the highly
lransferable nature of skills may have some negative long-
lerm consequences. This issue has been Ilagged up by a
number of authors such as Prais (1995), Walker (1993)
and Steedman and Wagner (1989) as a major weakness
of Ihe UK economic system This emphasises Ihe
importance of seeing labour markets as an integral element
01 Ihe national system of innovalion and the developing
the policy implicallons thai flow from this.
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